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Preface 

T h e f i f t h e d i t i o n o f t h e b o o k m a r k s t h e 1 8 t h year o f its p u b l i c a t i o n . W i d e acceptance o f t h e p r e v i o u s e d i t i o n s a n d t h e 

advances m a d e b y t h e spec ia l i ty w e r e a great m o t i v a t i o n a l f o r c e t o b r i n g o u t th is u p d a t e d e d i t i o n . 

T h e s p e c i a l i t y o f O t o l a r y n g o l o g y : H e a d a n d N e c k S u r g e r y is fast e x p a n d i n g a n d has e v o l v e d i n t o several superspecia l i t ies . 

T o k e e p abreast w i t h these a d v a n c e m e n t s , w e h a v e rev i sed m a n y t o p i c s a n d i n c l u d e d n e w ones l i k e r a d i o f r e q u e n c y s u r 

g e r y , h y p e r b a r i c o x y g e n t h e r a p y , s n o r i n g a n d sleep apnoea , b o n e - a n c h o r e d h e a r i n g aids, c o c h l e a r i m p l a n t s a n d v i b r a n t 

s o u n d b r i d g e . E n d o s c o p i c s u r g e r y o f nose a n d paranasal sinuses has e x p a n d e d i n its scope b u t t h e a p p l i e d a n a t o m y o f th is 

r e g i o n , as g i v e n i n the t e x t b o o k s o f a n a t o m y , does n o t f u l f i l the needs o f t h e endoscopic s u r g e o n a n d thus r e q u i r e d r e v i s i o n , 

e x p a n s i o n a n d u p d a t i n g . M a n y n e w p h o t o g r a p h s , i l l u s t r a t i o n s , tables a n d f l o w c h a r t s h a v e b e e n a d d e d a n d s o m e o l d ones 

r e p l a c e d , t o m a k e t h e b o o k s t u d e n t f r i e n d l y a n d t o e n h a n c e c o m p r e h e n s i o n o f t h e subject . 

W e h a v e r e t a i n e d t h e o r i g i n a l o b j e c t i v e s o f t h e b o o k w h i c h i n c l u d e : 

• S i m p l e l a n g u a g e , conc ise b u t c o m p r e h e n s i v e c o v e r a g e . 

• C l i n i c a l l y o r i e n t e d t e x t . 

• T o p r o v i d e i n s i g h t o f t h e sub jec t t o M B B S students w h o has t a k e n m e d i c i n e as t h e i r career. 

T o f u l f i l t h e needs o f s tudents t a k i n g v a r i o u s e n t r a n c e tests t o p o s t g r a d u a t e d i p l o m a , M D / M S degree courses o r 

D i p l o m a t e N a t i o n a l B o a r d o r o t h e r c o m p e t i t i v e e x a m i n a t i o n s . 

• T o p r o v i d e a f o u n d a t i o n course f o r p o s t g r a d u a t e s tudents w h o have j o i n e d t h e spec ia l i ty t o p u r s u e M S e x a m i n a t i o n 

b e f o r e t a k i n g t o la rger treatises o n t h e sub jec t a n d a q u i c k r e v i s i o n b e f o r e e x a m . 

W e w i l l fee l g r a t i f i e d i f t h e p r e s e n t e d i t i o n achieves its o b j e c t i v e a n d enr iches t h e u n d e r s t a n d i n g o f t h e subject . 

T h e a u t h o r s w i l l w e l c o m e a n y suggest ions a n d c o m m e n t s f r o m teachers a n d s tudents at p l d h i n g r a @ g m a i l . c o m o r 

i n f o i n d i a @ e l s e v i e r . c o m . 

P L D h i n g r a 
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Ana tomy o f Ear 

T h e ear is d i v i d e d i n t o : 

E x t e r n a l ear 

2. M i d d l e ear 

. . I n t e r n a l ear o r t h e l a b y r i n t h . 

T H E E X T E R N A L E A R 

T h e e x t e r n a l ear consists o f t h e (i) a u r i c l e o r p i n n a , ( i i ) 

e x t e r n a l acoust ic canal a n d ( i i i ) t h e t y m p a n i c m e m b r a n e 

( F i g . 1 . 1 A ) . 

1 . A u r i c l e o r P i n n a 

T h e e n t i r e p i n n a , e x c e p t its l o b u l e , a n d t h e o u t e r p a r t o f 

e x t e r n a l acoust ic canal are m a d e u p o f a f r a m e w o r k o f a 

s ingle p i e c e o f y e l l o w elastic cart i lage c o v e r e d w i t h s k i n . 

T h e la t ter is c lose ly a d h e r e n t t o t h e p e r i c h o n d r i u m o n its 

la tera l surface w h i l e i t is s l i g h t l y loose o n t h e m e d i a l s u r 

face. T h e v a r i o u s e leva t ions a n d depressions seen o n t h e 

lateral surface o f p i n n a are s h o w n i n F i g . L I B . 

T h e r e is n o cart i lage b e t w e e n t h e tragus a n d crus o f the 

h e l i x , a n d th is area is ca l led t h e incisura terminalis (F ig . 1 . 1 C ) . 

B Triangular fossa 

Antitragus 

F i g u r e 1.1 

( A ) The ear a n d its divis ions . (B) T h e elevations a n d depressions o n the lateral surface o f p i n n a . (C) The aur icu lar cart i lage. 



A n i n c i s i o n m a d e i n th is area w i l l n o t c u t t h r o u g h t h e car

t i lage a n d is used f o r e n d a u r a l a p p r o a c h i n s u r g e r y o f t h e 

e x t e r n a l a u d i t o r y canal o r t h e m a s t o i d (see page 4 1 0 ) . P i n n a 

is also t h e source o f several graf t mater ia ls f o r the s u r g e o n . 

C a r t i l a g e f r o m t h e tragus, p e r i c h o n d r i u m f r o m t h e tragus 

o r c o n c h a , a n d fat f r o m t h e l o b u l e are f r e q u e n t l y used f o r 

r e c o n s t r u c t i v e surgery o f t h e m i d d l e ear. T h e c o n c h a l car 

t i lage has also b e e n used t o c o r r e c t t h e depressed nasal 

b r i d g e w h i l e t h e c o m p o s i t e grafts o f t h e s k i n a n d cart i lage 

f r o m t h e p i n n a are s o m e t i m e s used f o r r e p a i r o f defects o f 

nasal ala. 

2. External Acoustic (Auditory) C a n a l 

I t e x t e n d s f r o m t h e b o t t o m o f t h e c o n c h a t o t h e t y m p a n i c 

m e m b r a n e a n d measures a b o u t 2 4 m m a l o n g its p o s t e r i o r 

w a l l . I t is n o t a s t ra ight t u b e ; its o u t e r p a r t is d i r e c t e d 

u p w a r d s , b a c k w a r d s a n d m e d i a l l y w h i l e its i n n e r p a r t is 

d i r e c t e d d o w n w a r d s , f o r w a r d s a n d m e d i a l l y . T h e r e f o r e , t o 

see t h e t y m p a n i c m e m b r a n e , t h e p i n n a has t o be p u l l e d 

u p w a r d s , b a c k w a r d s a n d l a t e r a l l y so as t o b r i n g t h e t w o 

parts i n a l i g n m e n t . 

T h e canal is d i v i d e d i n t o t w o parts : (a) c a r t i l a g i n o u s a n d 

(b) b o n y . 

(a) Cartilaginous Part 

I t f o r m s o u t e r o n e - t h i r d (8 m m ) o f t h e canal , C a r t i l a g e is 

a c o n t i n u a t i o n o f t h e car t i lage w h i c h f o r m s t h e f r a m e w o r k 

o f t h e p i n n a . I t has t w o d e f i c i e n c i e s — t h e "fissures of 

Saniorim' i n th is p a r t o f t h e cart i lage a n d t h r o u g h t h e m t h e 

p a r o t i d o r s u p e r f i c i a l m a s t o i d i n f e c t i o n s can appear i n t h e 

canal , o r v i c e versa. T h e s k i n , c o v e r i n g t h e c a r t i l a g i n o u s 

canal is t h i c k a n d c o n t a i n s c e r u m i n o u s a n d p i losebaceous 

glands w h i c h secrete w a x . H a i r is o n l y c o n f i n e d t o t h e 

o u t e r canal a n d t h e r e f o r e f u r u n c l e s ( s t a p h y l o c o c c a l i n f e c 

t i o n o f h a i r fo l l i c les ) are seen o n l y i n t h e o u t e r o n e t h i r d 

o f t h e canal . 

(b) Bony Part 

I t f o r m s i n n e r t w o - t h i r d s (16 m m ) . S k i n l i n i n g t h e b o n y 

canal is t h i n a n d c o n t i n u o u s o v e r t h e t y m p a n i c m e m b r a n e . 

I t is d e v o i d o f h a i r a n d c e r u m i n o u s g lands . A b o u t 6 m m 

la tera l t o t y m p a n i c m e m b r a n e , t h e b o n y m e a t u s presents a 

n a r r o w i n g c a l l e d t h e isthmus. F o r e i g n b o d i e s l o d g e d m e d i a l 

t o t h e i s t h m u s , ge t i m p a c t e d , a n d are d i f f i c u l t t o r e m o v e . 

A n t e r o - i n f e r i o r par t o f t h e deep meatus , b e y o n d t h e i s t h 

m u s , presents a recess ca l led t h e anterior recess w h i c h acts as 

a cesspool f o r discharge a n d debris i n cases o f e x t e r n a l a n d 

m i d d l e ear i n f e c t i o n s . A n t e r o - i n f e r i o r p a r t o f t h e b o n y 

canal m a y present a d e f i c i e n c y (foramen of Huschke) i n 

c h i l d r e n u p t o the age o f f o u r o r s o m e t i m e s i n adults , p e r 

m i t t i n g i n f e c t i o n s t o a n d f r o m t h e p a r o t i d . 

3 . T y m p a n i c M e m b r a n e o r t h e D r u m h e a d 

I t f o r m s t h e p a r t i t i o n b e t w e e n t h e e x t e r n a l acoust ic canal 

a n d t h e m i d d l e ear. I t is o b l i q u e l y set a n d as a resul t , its 

p o s t e r o s u p e r i o r p a r t is m o r e la tera l t h a n its a n t e r o - i n f e r i o r 

p a r t . I t is 9 - 1 0 m m t a l l , 8 - 9 m m w i d e a n d 0 . 1 m m t h i c k . 

T y m p a n i c m e m b r a n e c a n be d i v i d e d i n t o t w o parts : 

(a) Pars Tensa 

I t f o r m s m o s t o f t y m p a n i c m e m b r a n e . Its p e r i p h e r y is 

t h i c k e n e d t o f o r m a f i b r o c a r t i l a g i n o u s r i n g c a l l e d t h e annu-

lus tympanicus w h i c h f i ts i n t h e t y m p a n i c sulcus. T h e c e n 

t r a l p a r t o f pars tensa is t e n t e d i n w a r d s at t h e l e v e l o f t h e 

t i p o f m a l l e u s a n d is c a l l e d t h e umbo. A b r i g h t c o n e o f l i g h t 

can be seen r a d i a t i n g f r o m t h e t i p o f mal leus t o t h e p e r i p h 

e r y i n t h e a n t e r o i n f e r i o r q u a d r a n t ( F i g . 1 .2) . 

(b) Pars Flaccida (Shrapnel's Membrane) 

T h i s is s i t u a t e d a b o v e t h e lateral process o f mal leus b e t 

w e e n t h e n o t c h o f R i v i n u s a n d t h e a n t e r i o r a n d p o s t e r i o r 

m a l l e a l f o l d s (ear l ier c a l l e d the m a l l e o l a r f o l d s ) . I t is n o t so 

t a u t a n d m a y appear s l i g h t l y p i n k i s h . V a r i o u s l a n d m a r k s 

seen o n t h e la tera l surface o f t y m p a n i c m e m b r a n e are 

s h o w n i n F i g . 1.2. 

Layers of Tympanic Membrane 

T y m p a n i c m e m b r a n e consists o f t h r e e layers : 

( i ) O u t e r e p i t h e l i a l layer , w h i c h is c o n t i n u o u s w i t h t h e 

s k i n l i n i n g t h e m e a t u s . 

( i i ) I n n e r m u c o s a l layer , w h i c h is c o n t i n u o u s w i t h t h e 

m u c o s a o f t h e m i d d l e ear. 

Lateral process 
of malleus 

Shrapnell's 
membrane 

Posterior 
malleol fold 

Shadow of 
incudostapediol 

joint 

Shadow of 
round window 

Anterior 
malleol fold 

Pars tensa 

Cone of light 

Annulus 
tympanicus 

F i g u r e 1.2 

L a n d m a r k s o f a n o r m a l t y m p a n i c m e m b r a n e o f r i g h t side. 



( i i i ) M i d d l e f i b r o u s layer , w h i c h encloses t h e h a n d l e o f 

m a l l e u s a n d has t h r e e types o f f i b r e s — t h e r a d i a l , c i r 

c u l a r a n d t h e p a r a b o l i c . 

F i b r o u s l a y e r i n t h e para flaccida is t h i n a n d n o t o r g a n i s e d 

i n t o v a r i o u s f ibres as i n pars tensa. 

R e l a t i o n s o f E x t e r n a l A c o u s t i c M e a t u s 

S u p e r i o r l y : M i d d l e c r a n i a l fossa 

P o s t e r i o r l y : M a s t o i d a ir cells a n d t h e fac ia l n e r v e 

I n f e r i o r l y : P a r o t i d g l a n d 

A n t e r i o r l y : T e m p o r o m a n d i b u l a r j o i n t 

P o s t e r o s u p e r i o r p a r t o f deeper canal near t h e t y m p a n i c 

m e m b r a n e is re la ted t o t h e m a s t o i d a n t r u m . " S a g g i n g " o f 

this area m a y be n o t i c e d i n acute m a s t o i d i t i s (see page 8 6 ) . 

N e r v e S u p p l y o f t h e E x t e r n a l E a r 

Pinna 

( i ) G r e a t e r a u r i c u l a r n e r v e ( C 2 3 ) supplies m o s t o f t h e 

m e d i a l surface o f p i n n a a n d o n l y p o s t e r i o r p a r t o f t h e 

la tera l surface ( F i g . 1 .3) . 

( i i ) Lesser o c c i p i t a l ( C , ) suppl ies u p p e r p a r t o f m e d i a l 

surface . 

( i i i ) A u r i c u l o t e m p o r a l ( V ) suppl ies t ragus , crus o f h e l i x 

a n d t h e ad jacent p a r t o f t h e h e l i x . 

( i v ) A u r i c u l a r b r a n c h o f vagus ( C N X ) , also cal led A r n o l d ' s 

n e r v e , supplies the c o n c h a a n d c o r r e s p o n d i n g e m i 

nence o n t h e m e d i a l surface. 

( v ) Fac ia l n e r v e , w h i c h is d i s t r i b u t e d w i t h f ibres o f 

a u r i c u l a r b r a n c h o f vagus , supplies t h e c o n c h a a n d 

r e t r o a u r i c u l a r g r o o v e . 

External Auditory Canal 

( i ) A n t e r i o r w a l l a n d r o o f : a u r i c u l o t e m p o r a l ( V _ ) . 

( i t ) P o s t e r i o r w a l l a n d floor: a u r i c u l a r b r a n c h o f vagus 

( C N X ) . 

( i i i ) P o s t e r i o r w a l l o f t h e a u d i t o r y cana l also rece ives sen

sory f ibres o f C N V I I t h r o u g h a u r i c u l a r b r a n c h o f 

vagus (see H i t z e l b e r g e r s ign o n page 124) . 

Tympanic Membrane 

( i ) A n t e r i o r h a l f o f lateral surface: a u r i c u l o t e m p o r a l ( V 3 ) . 

( i i ) P o s t e r i o r h a l f o f la tera l surface: a u r i c u l a r b r a n c h o f 

vagus ( C N X ) . 

( i i i ) M e d i a l surface: T y m p a n i c b r a n c h o f C N I X 

(Jacobson's n e r v e ) . 

T H E M I D D L E E A R 

T h e m i d d l e ear t o g e t h e r w i t h t h e eustachian t u b e , aditus , 

a n t r u m a n d m a s t o i d a ir cells is ca l led t h e middle ear cleft (F ig . 

1.4). I t is l i n e d b y m u c o u s m e m b r a n e a n d f i l l e d w i t h air. 

T h e m i d d l e ear ex tends m u c h b e y o n d t h e l i m i t s o f t y m 

p a n i c m e m b r a n e w h i c h f o r m s its l a te ra l b o u n d a r y a n d is 

s o m e t i m e s d i v i d e d i n t o (i) mesotympanam ( l y i n g o p p o s i t e 

t h e pars tensa), ( i i ) epitympanum o r t h e at t ic ( l y i n g a b o v e 

t h e pars tensa b u t m e d i a l t o Shrapne l l ' s m e m b r a n e a n d t h e 

b o n y la tera l at t ic w a l l ) , ( i i i ) hypotympanum ( l y i n g b e l o w 

t h e l e v e l o f pars tensa) { F i g . 1 .5) . T h e p o r t i o n o f m i d d l e 

ear a r o u n d t h e t y m p a n i c o r i f i c e o f t h e eus tach ian t u b e is 

s o m e t i m e s c a l l e d t h e protympanum. 

M i d d l e ear c a n be l i k e n e d t o a s i x - s i d e d b o x w i t h a 

r o o f , a floor, m e d i a l , la tera l , a n t e r i o r a n d p o s t e r i o r w a l l s 

( F i g . 1 .6) . 

Auriculotemporal nerve (V3) 

Great auricular 
nerve (C 2 (3) 

CN VII & X 

CN VII & X 

Lesser occipital nerve 

Great auricular nerve 

F i g u r e 1.3 

Nerve supply o f p i n n a . ( A ) Lateral surface o f p i n n a . (B) M e d i a l or c ran ia l surface o f p i n n a . 



Antrum A d i h j s 

Attic 

Eustachian tube 

Latera 

Mastoid air cells 

F i g u r e 1.4 

M i d d l e ear c lef t . 

Lateral attic wa 

Epitympanum 

Mesotympanum 

Hypotympanum 

F i g u r e 1.5 

Divis ions o f m i d d l e ear i n t o e p i - , meso- and h y p o t y m p a n u m . 

T h e r o o f is f o r m e d b y a t h i n plate o f b o n e c a l l e d t e g m e n 

t y m p a n i . I t also ex tends p o s t e r i o r l y t o f o r m t h e r o o f o f t h e 

ad i tus a n d a n t r u m . I t separates t y m p a n i c c a v i t y f r o m t h e 

m i d d l e c r a n i a l fossa. 

T h e floor is also a t h i n plate o f b o n e w h i c h separates t y m 

panic cav i ty f r o m the j u g u l a r b u l b . S o m e t i m e s , i t is c o n g e n i -

tal ly d e f i c i e n t a n d the j u g u l a r b u l b m a y t h e n p r o j e c t i n t o the 

m i d d l e ear; separated from the cav i ty o n l y b y the m u c o s a . 

T h e a n t e r i o r w a l l has a t h i n plate o f b o n e w h i c h sepa

rates t h e c a v i t y f r o m i n t e r n a l c a r o t i d a r t e r y . I t also has t w o 

o p e n i n g s ; t h e l o w e r o n e f o r t h e eustachian t u b e a n d t h e 

u p p e r o n e f o r t h e canal o f t ensor t y m p a n i m u s c l e . 

Anterior 

F i g u r e 1.6 

W a l l s o f m i d d l e ear and the structures related t o t h e m . 

1 . Canal f o r tensor t y m p a n i 

2. O p e n i n g o f eustachian t u b e 

3. Oval w i n d o w 

4 . R o u n d w i n d o w 

5. Processus c o c h l e a r i f o r m i s 

6. H o r i z o n t a l canal 

7. Facial nerve 

8. Pyramid 

9. A d i t u s 

10. C h o r d a tympani 

1 1 . C a r o t i d ar tery 

1 2. j u g u l a r b u l b 

s u m m i t o f w h i c h appears t h e t e n d o n o f t h e stapedius m u s 

c le t o get a t t a c h m e n t t o t h e n e c k o f stapes. Aditus, an 

o p e n i n g t h r o u g h w h i c h a t t i c c o m m u n i c a t e s w i t h t h e 

a n t r u m , lies a b o v e t h e p y r a m i d . Fac ia l n e r v e r u n s i n the 

p o s t e r i o r w a l l j u s t b e h i n d t h e p y r a m i d . Facial recess o r t h e 

posterior sinus is a depress ion i n t h e p o s t e r i o r w a l l la tera l t o 

t h e p y r a m i d . I t is b o u n d e d m e d i a l l y b y t h e v e r t i c a l p a r t o f 

V l l t h n e r v e , l a tera l ly b y t h e c h o r d a t y m p a n i a n d a b o v e , b y 

t h e fossa i n c u d i s ( F i g . 1 .7) . S u r g i c a l l y , facial recess is 

i m p o r t a n t , as d i r e c t access can be m a d e t h r o u g h t h i s i n t o 

t h e m i d d l e ear w i t h o u t d i s t u r b i n g p o s t e r i o r canal w a l l 

( i n t a c t canal w a l l t e c h n i q u e , see page 8 2 ) . 

T h e m e d i a l w a l l ( F i g . 1 .8) is f o r m e d b y the l a b y r i n t h . I t 

presents a b u l g e ca l led promontory w h i c h is d u e t o t h e basal 

c o i l o f coch lea ; oval window i n t o w h i c h is f i x e d t h e f o o t 

plate o f stapes; round window o r t h e fenestra cochleae w h i c h 

is c o v e r e d b y t h e secondary t y m p a n i c m e m b r a n e . A b o v e 

t h e o v a l w i n d o w is t h e canal for facial nerve. Its b o n y c o v e r 

i n g m a y s o m e t i m e s be c o n g e n i t a l l y deh iscent a n d t h e n e r v e 

m a y l ie e x p o s e d m a k i n g i t v e r y v u l n e r a b l e t o i n j u r i e s o r 

i n f e c t i o n . A b o v e t h e canal f o r facial n e r v e is t h e p r o m i 

n e n c e o f la tera l s e m i c i r c u l a r canal . Just a n t e r i o r t o t h e o v a l 

w i n d o w , t h e m e d i a l w a l l presents a h o o k - l i k e p r o j e c t i o n 

ca l led t h e processus cochleariformis. T h e t e n d o n o f tensor 

t y m p a n i takes a t u r n here t o get a t t a c h m e n t t o t h e n e c k o f 

m a l l e u s . T h e c o c h l e a r i f o r m process also m a r k s t h e l e v e l o f 

t h e g e n u o f t h e facial n e r v e w h i c h is an i m p o r t a n t l a n d 

m a r k f o r surgery o f t h e facial n e r v e . M e d i a l t o t h e p y r a m i d 

is a deep recess cal led sinus tympani w h i c h is b o u n d e d b y 

t h e subiculum b e l o w a n d the ponticulus a b o v e ( F i g . 1 .7) . 

T h e p o s t e r i o r w a l l lies close t o t h e m a s t o i d a ir cells . I t 

presents a b o n y p r o j e c t i o n c a l l e d t h e pyramid t h r o u g h t h e 

T h e l a t e r a l w a l l is f o r m e d l a r g e l y b y t h e t y m p a n i c m e m 

b r a n e a n d t o a lesser e x t e n t b y t h e b o n y o u t e r at t ic w a l l 



A n a t o m y o f E a r 

F i g u r e 1.7 

( A ) Facial recess lies lateral and sinus t y m p a n i media l t o the p y r a m i d a l eminence and vert ical p a r t o f the facial nerve. (B) Exposure 

o f facial recess t h r o u g h pos ter ior t y m p a n o t o m y as seen at m a s t o i d surgery. 

F i g u r e 1.8 

M e d i a l w a l l o f m i d d l e ear. 

1 . P r o m o n t o r y 

2. Processus c o c h l e a r i f o r m i s 

3. C N VII 

4 . O v a l w i n d o w 

5. H o r i z o n t a l canal 

6. Pyramid 

7. Pont iculus 

8. Sinus t y m p a n i 

9. S u b i c u l u m 

10. R o u n d w i n d o w 

1 1 . T y m p a n i c plexus 

c a l l e d t h e scutum. T h e t y m p a n i c m e m b r a n e is s e m i t r a n s -

p a r e n t a n d f o r m s a ' w i n d o w ' i n t o t h e m i d d l e ear. I t is 

poss ib le t o see s o m e s t ruc tures o f t h e m i d d l e ear t h r o u g h 

t h e n o r m a l t y m p a n i c m e m b r a n e , e .g. t h e l o n g process o f 

i n c u s , i n c u d o s t a p e d i a l j o i n t a n d t h e r o u n d w i n d o w . 

M a s t o i d A n t r u m 

I t is a large, a i r - c o n t a i n i n g space i n t h e u p p e r par t o f m a s t o i d 

a n d c o m m u n i c a t e s w i t h t h e at t ic t h r o u g h t h e adi tus . Its 

MacEwen's triangle 

a 

Spine of Henle 

F i g u r e 1.9 

M a c E w e n ' s ( s u p r a m e a t a l ) t r iangle . It is b o u n d e d by t e m p o r a l 

line ( a ) , pos terosuper ior segment o f b o n y externa! a u d i t o r y 

canal ( b ) a n d the line d r a w n as a t a n g e n t t o the externa! canal 

( c ) . It is an i m p o r t a n t l a n d m a r k t o locate the m a s t o i d a n t r u m 

in m a s t o i d surgery. 

r o o f is f o r m e d b y t h e tegmen antri w h i c h is a c o n t i n u a t i o n 

o f t h e t e g m e n t y m p a n i a n d separates i t f r o m t h e m i d d l e 

c r a n i a l fossa. T h e la tera l w a l l o f a n t r u m is f o r m e d b y a 

p la te o f b o n e w h i c h is o n a n average 1.5 c m t h i c k i n t h e 

a d u l t . I t is m a r k e d e x t e r n a l l y o n t h e surface o f m a s t o i d b y 

suprameatal (MacEwen's) triangle ( F i g . 1 .9) . 

A d i t u s a d A n t r u m 

A d i t u s is a n o p e n i n g t h r o u g h w h i c h t h e a t t i c c o m m u n i 

cates w i t h t h e a n t r u m . T h e b o n y p r o m i n e n c e o f t h e h o r i 

z o n t a l canal lies o n its m e d i a l side w h i l e t h e fossa i n c u d i s , 

t o w h i c h is a t tached t h e s h o r t process o f i n c u s , lies la tera l ly . 

Fac ia l n e r v e courses j u s t b e l o w t h e adi tus . 

f 



I T h e M a s t o i d a n d Its A i r C e l l S y s t e m ( F i g . 1 . 1 0 ) | 

T h e m a s t o i d consists o f b o n e c o r t e x w i t h a " h o n e y c o m b " 

o f a ir cells u n d e r n e a t h . D e p e n d i n g o n d e v e l o p m e n t o f a i r 

c e l l , t h r e e types o f m a s t o i d h a v e b e e n d e s c r i b e d . 

( i ) Wcll-pneumatised or cellular. M a s t o i d cells are w e l l 

d e v e l o p e d a n d i n t e r v e n i n g septa are t h i n . 

(is) Diploetk. M a s t o i d consists o f m a r r o w spaces a n d a 

f e w air cells. 

( i i i ) Sclerotic or acellular. T h e r e are n o cells o r m a r r o w 

spaces. 

W i t h a n y t y p e o f m a s t o i d p n e u m a t i s a t i o n , a n t r u m is a l w a y s 

present . I n sc le ro t i c m a s t o i d s , a n t r u m is u s u a l l y s m a l l a n d 

t h e s i g m o i d sinus is a n t e p o s e d . 

D e p e n d i n g o n t h e l o c a t i o n , m a s t o i d air cells are d i v i d e d 

i n t o : 

( i ) z y g o m a t i c cells ( i n t h e r o o t o f z y g o m a ) . 

( i i ) t e g m e n cells ( e x t e n d i n g i n t o t h e t e g m e n t y m p a n i ) . 

( i i i ) p e r i s i n u s cells ( o v e r l y i n g t h e sinus p la te ) . 

( i v ) r e t r o f a c i a l cells ( r o u n d t h e facial n e r v e ) . 

( v ) p e r i l a b y r i n t h i n e cells ( l o c a t e d a b o v e , b e l o w a n d 

b e h i n d t h e l a b y r i n t h , s o m e o f t h e m pass t h r o u g h t h e 

a r c h o f s u p e r i o r s e m i c i r c u l a r canal . T h e s e cells m a y 

c o m m u n i c a t e w i t h t h e p e t r o u s a p e x ) . 

( v i ) p e r i t u b a l ( a r o u n d t h e eustachian t u b e . A l o n g w i t h 

h y p o t y m p a n i c cells t h e y also c o m m u n i c a t e w i t h t h e 

p e t r o u s a p e x ) . 

( v i i ) t i p cells w h i c h are q u i t e large a n d l i e m e d i a l a n d 

la tera l t o t h e digastr ic r i d g e i n t h e t i p o f m a s t o i d . 

( v i i i ) m a r g i n a l cells ( l y i n g b e h i n d t h e sinus p la te a n d m a y 

e x t e n d i n t o t h e o c c i p i t a l b o n e ) . 

( i x ) squamosal cells ( l y i n g i n t h e s q u a m o u s p a r t o f t e m 

p o r a l b o n e s ) . 

Abscesses m a y f o r m i n r e l a t i o n t o these air cells a n d m a y 

s o m e t i m e s be l o c a t e d far f r o m t h e m a s t o i d r e g i o n . 

Development of Mastoid 

M a s t o i d d e v e l o p s f r o m the s q u a m o u s a n d p e t r o u s bones . 

T h e p e t r o s q u a m o s a l s u t u r e m a y persist as a b o n y p l a t e — 

t h e Korner's septum, separa t ing s u p e r f i c i a l s q u a m o s a l cells 

f r o m t h e deep petrosa l cells. K o r n e r ' s s e p t u m is s u r g i c a l l y 

i m p o r t a n t as i t m a y cause d i f f i c u l t y i n l o c a t i n g t h e a n t r u m 

a n d t h e d e e p e r cells; a n d thus m a y l e a d t o i n c o m p l e t e 

r e m o v a l o f disease at m a s t o i d e c t o m y ( F i g . 1 .11) . M a s t o i d 

a n t r u m c a n n o t be r e a c h e d unless t h e K o r n e r ' s s e p t u m has 

b e e n r e m o v e d . 

[ O s s i c l e s o f t h e M i d d l e E a r ( F i g . 1 . 1 2 ) [ 

T h e r e are t h r e e ossicles i n t h e m i d d l e e a r — t h e m a l l e u s , 

i n c u s a n d stapes. 

T h e m a l l e u s has h e a d , n e c k , h a n d l e ( m a n u b r i u m ) , a l a t 

eral a n d an a n t e r i o r process. H e a d a n d n e c k o f m a l l e u s l ie 

i n t h e a t t i c . M a n u b r i u m is e m b e d d e d i n t h e f i b r o u s layer 

Squomosa 

Sinodural angle 

Periantra! 

Perisinus 

Retrofccial 

Mastoid antrum 

Zygomatic 

Tip cells 

F i g u r e 1.10 

A i r cells in the t e m p o r a l bone . 
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Korner's 
Septum 

Squamosal cells 

Petrosal cells / 
Antrum 

F i g u r e 1.11 

Korner 's s e p t u m ( A ) as seen o n m a s t o i d e x p l o r a t i o n , (B) in c o r o n a l section o f m a s t o i d ; in its presence there is d i f f i c u l t y in loca t in j 

the a n t r u m w h i c h lies deep t o i t . 

Malleus Incus 

Anterior crus 

Short process 

Long process 

culnr process 

Head 

Posterior crus 

Footplate 
F i g u r e 1.12 

Ear ossicles a n d t h e i r par ts . 

o f t h e t y m p a n i c m e m b r a n e . T h e la tera l process f o r m s a 

k n o b - l i k e p r o j e c t i o n o n t h e o u t e r surface o f t h e t y m p a n i c 

m e m b r a n e a n d gives a t t a c h m e n t t o t h e a n t e r i o r a n d p o s t e 

rior m a l l e a l ( m a l l e o l a r ) f o l d s . 

T h e i n c u s has a b o d y a n d a s h o r t process, b o t h o f w h i c h 

l i e i n t h e a t t i c , a n d a l o n g process w h i c h hangs v e r t i c a l l y 

a n d attaches t o t h e h e a d o f stapes. 

T h e s t a p e s has a h e a d , n e c k , a n t e r i o r a n d p o s t e r i o r c r u r a 

a n d a f o o t p l a t e . T h e f o o t p l a t e is h e l d i n t h e o v a l w i n d o w 

b y a n n u l a r l i g a m e n t . 

T h e ossicles c o n d u c t s o u n d e n e r g y from t h e t y m p a n i c 

m e m b r a n e t o t h e o v a l w i n d o w a n d t h e n t o t h e i n n e r 

ear f l u i d . 

I n t r a t y m p a n i c M u s c l e s 

T h e r e are t w o musc les— t ensor tympani a n d t h e stapedius; 

the f o r m e r attaches to the n e c k o f malleus a n d tenses the 

t y m p a n i c m e m b r a n e w h i l e the latter attaches t o the n e c k o f 

stapes a n d helps t o d a m p e n v e r y l o u d sounds thus p r e v e n t i n g 



noise t r a u m a t o t h e i n n e r ear. S tapedius is a 2 n d a r c h m u s 

c le a n d is s u p p l i e d b y a b r a n c h o f C N V I I w h i l e tensor 

t y m p a n i d e v e l o p s from t h e 1st a r c h a n d is s u p p l i e d b y a 

b r a n c h o f m a n d i b u l a r n e r v e ( V , ) . 

| T y m p a n i c P l e x u s | 

I t lies o n t h e p r o m o n t o r y a n d is f o r m e d b y (i) t y m p a n i c 

b r a n c h o f g l o s s o p h a r y n g e a l a n d ( i i ) s y m p a t h e t i c f ibres 

f r o m t h e p l e x u s r o u n d t h e i n t e r n a l c a r o t i d a r t e r y . T y m p a n i c 

p l e x u s supplies i n n e r v a t i o n t o t h e m e d i a l surface o f t h e 

t y m p a n i c m e m b r a n e , t y m p a n i c c a v i t y , m a s t o i d a ir cells 

a n d t h e b o n y eus tach ian t u b e . I t also carries s e c r e t o m o t o r 

f ibres f o r t h e p a r o t i d g l a n d . S e c t i o n o f t y m p a n i c b r a n c h o f 

g l o s s o p h a r y n g e a l n e r v e can be c a r r i e d o u t i n t h e m i d d l e 

ear i n cases o f Frey 's s y n d r o m e . 

C o u r s e o f s e c r e t o m o t o r f ibres t o t h e p a r o t i d : 

I n f e r i o r sal ivary n u c l e u s —> C N I X —*• T y m p a n i c b r a n c h 

—*• T y m p a n i c p l e x u s —* Lesser pe t rosa l n e r v e —> O t i c 

g a n g l i o n - > A u r i c u l o t e m p o r a l n e r v e —> P a r o t i d g l a n d . 

| C h o r d a T y m p a n i N e r v e J 

I t is a b r a n c h o f t h e fac ia l n e r v e w h i c h enters t h e m i d d l e 

ear t h r o u g h p o s t e r i o r c a n a l i c u l u s , a n d r u n s o n t h e m e d i a l 

surface o f t h e t y m p a n i c m e m b r a n e b e t w e e n t h e h a n d l e o f 

m a l l e u s a n d l o n g process o f i n c u s , a b o v e t h e a t t a c h m e n t o f 

t e n d o n o f t e n s o r t y m p a n i . I t carries taste from a n t e r i o r 

t w o - t h i r d s o f t o n g u e a n d suppl ies s e c r e t o m o t o r f ibres to 

t h e s u b m a x i l l a r y a n d s u b l i n g u a l sa l ivary glands . 

| L i n i n g o f t h e M i d d l e E a r C l e f t | 

M u c o u s m e m b r a n e o f t h e n a s o p h a r y n x is c o n t i n u o u s w i t h 

t h a t o f t h e m i d d l e ear, ad i tus , a n t r u m a n d t h e m a s t o i d a ir 

cells. I t w r a p s t h e m i d d l e ear s t r u c t u r e s — t h e ossicles, m u s 

cles, l i g a m e n t s , a n d n e r v e s — l i k e p e r i t o n e u m w r a p s v a r i 

ous viscera i n t h e a b d o m e n — r a i s i n g several fo lds and 

d i v i d i n g the m i d d l e ear i n t o v a r i o u s c o m p a r t m e n t s . M i d d l e 

ear conta ins n o t h i n g b u t t h e air ; a l l t h e structures l i e outs ide 

t h e m u c o u s m e m b r a n e . 

H i s t o l o g i c a l l y , t h e eus tach ian t u b e is l i n e d b y c i l i a t e d 

e p i t h e l i u m w h i c h is p s e u d o s t r a t i f i e d c o l u m n a r i n t h e car 

t i l a g i n o u s p a r t , c o l u m n a r i n t h e b o n y p a r t w i t h several 

m u c o u s glands i n t h e s u b m u c o s a . T y m p a n i c c a v i t y is l i n e d 

b y c i l i a t e d c o l u m n a r e p i t h e l i u m i n its a n t e r i o r a n d i n f e r i o r 

p a r t w h i c h changes t o c u b o i d a l t y p e i n t h e p o s t e r i o r p a r t . 

E p i t y m p a n u m a n d m a s t o i d a ir cells are l i n e d b y flat, n o n -

c i l i a t e d e p i t h e l i u m . 

B l o o d S u p p l y o f M i d d l e E a r 

M i d d l e ear is s u p p l i e d b y six arteries, o u t o f w h i c h t w o are 

t h e m a i n , i . e . 

( i ) A n t e r i o r t y m p a n i c b r a n c h o f m a x i l l a r y a r t e r y w h i c h 

supplies t y m p a n i c m e m b r a n e . 

( i i ) S t y l o m a s t o i d b r a n c h o f p o s t e r i o r a u r i c u l a r a r t e r y 

w h i c h suppl ies m i d d l e ear a n d m a s t o i d a ir cells . 

F o u r m i n o r vessels are: 

i | Petrosal b r a n c h o f m i d d l e m e n i n g e a l a r t e r y (runs 

a l o n g greater petrosa l n e r v e ) . 

( i i ) S u p e r i o r t y m p a n i c b r a n c h o f m i d d l e m e n i n g e a l ar tery 

t r a v e r s i n g a l o n g t h e canal f o r tensor t y m p a n i m u s c l e . 

( i i i ) B r a n c h o f a r t e r y o f p t e r y g o i d canal ( runs a l o n g eusta

c h i a n t u b e ) . 

( i v ) T y m p a n i c b r a n c h o f i n t e r n a l c a r o t i d . 

V e i n s d r a i n i n t o p t e r y g o i d v e n o u s p l e x u s a n d s u p e r i o r 

pe t rosa l s inus. 

L y m p h a t i c D r a i n a g e o f E a r 

L y m p h a t i c s from t h e m i d d l e ear d r a i n i n t o r e t r o p h a r y n 

geal a n d p a r o t i d nodes w h i l e those o f t h e eus tach ian t u b e 

d r a i n i n t o r e t r o p h a r y n g e a l g r o u p (see T a b l e 1 .1) . 

T H E I N T E R N A L E A R 

T h e i n t e r n a l ear o r t h e l a b y r i n t h is an i m p o r t a n t o r g a n o f 

h e a r i n g a n d ba lance . I t consists o f a b o n y a n d a m e m b r a 

n o u s l a b y r i n t h . T h e m e m b r a n o u s l a b y r i n t h is f i l l e d w i t h a 

clear fluid c a l l e d e n d o l y m p h w h i l e t h e space b e t w e e n 

m e m b r a n o u s a n d b o n y l a b y r i n t h s is f i l l e d w i t h p e r i l y m p h . 

T a b l e 1.1 L y m p h a t i c dra inage o f ear 

A r e a Nodes 

C o n c h a , t r a g u s , fossa 

t r i a n g u l a r i s a n d external 

c a r t i l a g i n o u s canal 

Preauricular a n d p a r o t i d 

nodes 

L o b u l e a n d a n t i t r a g u s In f ra -aur i cu lar nodes 

Helix and ant ihe l ix Post-auricular nodes , deep 

j u g u l a r a n d spinal accessory 

nodes 

M i d d l e ear a n d eustachian 

t u b e 
Retropharyngeal nodes -> 

upper j u g u l a r c h a i n 

i 

Inner ear N o l y m p h a t i c s I 



Round window 

Opening of endolymphotic duct 
cochlear aqueduct 

F i g u r e 1.13 

( A ) Left b o n y l a b y r i n t h . (B) Left m e m b r a n o u s l a b y r i n t h . (C) C u t section o f b o n y l a b y r i n t h . 

B o n y L a b y r i n t h ( F i g . 1 . 1 3 A ) 

I t consists o f t h r e e parts : t h e v e s t i b u l e , t h e s e m i c i r c u l a r 

canals a n d t h e coch lea . 

1. V e s t i b u l e is t h e c e n t r a l c h a m b e r o f t h e l a b y r i n t h . I n 

its l a te ra l w a l l lies t h e o v a l w i n d o w . T h e i n s i d e o f i ts 

m e d i a l w a l l presents t w o recesses, a spherical recess, w h i c h 

lodges t h e saccule a n d an elliptical recess w h i c h lodges t h e 

u t r i c l e . B e l o w t h e e l l i p t i c a l recess is t h e o p e n i n g o f a q u e 

d u c t o f v e s t i b u l e t h r o u g h w h i c h passes t h e e n d o l y m p h a t i c 

d u c t . I n t h e p o s t e r o s u p e r i o r p a r t o f v e s t i b u l e are t h e f i v e 

o p e n i n g s o f s e m i c i r c u l a r canals ( F i g . 1 . 1 3 C ) . 

2 . S e m i c i r c u l a r c a n a l s T h e y are t h r e e i n n u m b e r , t h e 

la tera l , p o s t e r i o r a n d s u p e r i o r , a n d l i e i n planes at right 

angles t o o n e a n o t h e r . E a c h canal has an a m p u l l a t e d e n d 

w h i c h opens i n d e p e n d e n t l y i n t o t h e v e s t i b u l e a n d a n o n -

a m p u l l a t e d e n d . T h e n o n - a m p u l l a t e d ends o f p o s t e r i o r 

a n d s u p e r i o r canals u n i t e t o f o r m a c o m m o n c h a n n e l ca l led 

t h e crus commune. T h u s , t h e t h r e e canals o p e n i n t o t h e v e s 

t i b u l e b y f i v e o p e n i n g s . 

3 . C o c h l e a T h e b o n y c o c h l e a is a c o i l e d t u b e m a k i n g 

2.5 t o 2 .75 t u r n s r o u n d a centra l p y r a m i d o f b o n e cal led the 

modiolus. T h e base o f m o d i o l u s is d i r e c t e d t o w a r d s i n t e r n a l 

acoustic meatus a n d transmits vessels and nerves to the cochlea. 

A r o u n d the m o d i o l u s and w i n d i n g spirally l i k e the t h r e a d o f 

a screw, is a t h i n plate o f b o n e called osseous spiral lamina. I t 

divides t h e b o n y cochlea i n c o m p l e t e l y , a n d gives a t t a c h m e n t 

to the basilar m e m b r a n e . T h e b o n y b u l g e i n the m e d i a l w a l l 

o f m i d d l e e a r — t h e p r o m o n t o r y , is due t o the basal c o i l o f the 

cochlea. T h e b o n y cochlea contains three c o m p a r t m e n t s : 

( a ) scala v e s t i b u l i , 

( b ) scala t y m p a n i , 

( c ) scala m e d i a o r t h e m e m b r a n o u s c o c h l e a ( F i g . 1 .14) . 

T h e scala v e s t i b u l i and scala t y m p a n i are f i l l e d w i t h p e r i l y m p h 

a n d c o m m u n i c a t e w i t h each o t h e r at the apex o f cochlea 

t h r o u g h an o p e n i n g cal led helicotrema. Scala v e s t i b u l i is closed 

b y the foo tp la te o f stapes w h i c h separates i t from the a i r - f i l l e d 

m i d d l e ear. T h e scala t y m p a n i is closed b y secondary t y m 

panic m e m b r a n e ; i t is also c o n n e c t e d w i t h the subarachnoid 

space t h r o u g h the aqueduct of cochlea (F ig . 1.15). 

^ M e m b r a n o u s L a b y r i n t h ( F i g . 1 . 1 3 B ) 

I t consists o f t h e c o c h l e a r d u c t , t h e u t r i c l e a n d saccule, 

t h e t h r e e s e m i c i r c u l a r d u c t s , a n d t h e e n d o l y m p h a t i c d u c t 

a n d sac. 



Reissner's 
membrane 

Osseous 
spiral lamina 

F i g u r e 1.14 
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Stapes Helicotrema 
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Scala tympani 

R.W. 
membrane 
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F i g u r e 1.15 

D i a g r a m m a t i c representat ion o f p e r i l y m p h a t i c system. CSF 

passes i n t o scala t y m p a n i t h r o u g h a q u e d u c t o f cochlea . 

1 . C o c h l e a r d u c t ( F i g . 1 .14) . A l s o c a l l e d m e m b r a n o u s 

c o c h l e a o r t h e scala m e d i a . I t is a b l i n d c o i l e d t u b e . I t 

appears t r i a n g u l a r o n c ross -sec t ion a n d its t h r e e w a l l s are 

f o r m e d b y : 

( a ) t h e basilar m e m b r a n e , w h i c h s u p p o r t s t h e o r g a n o f 

c o r t i , 

( b ) t h e Reissner ' s m e m b r a n e w h i c h separates i t f r o m t h e 

scala v e s t i b u l i , 

( c ) t h e stria vascularis, w h i c h conta ins vascular e p i t h e l i u m 

a n d is c o n c e r n e d w i t h s e c r e t i o n o f e n d o l y m p h . 

C o c h l e a r d u c t is c o n n e c t e d t o t h e saccule b y ductus reuniens 

( F i g . 1 . 1 3 B ) . T h e l e n g t h o f basilar m e m b r a n e increases as 

w e p r o c e e d f r o m t h e basal c o i l t o t h e apica l c o i l . I t is f o r 

th is reason t h a t h i g h e r f requenc ies o f s o u n d are h e a r d at t h e 

basal c o i l w h i l e l o w e r ones are h e a r d at t h e apica l c o i l . 

2 . U t r i c l e a n d s a c c u l e T h e u t r i c l e lies i n t h e p o s t e r i o r 

par t o f b o n y v e s t i b u l e . I t receives t h e f i v e o p e n i n g s o f t h e 

t h r e e s e m i c i r c u l a r d u c t s . I t is also c o n n e c t e d to t h e saccule 

t h r o u g h u t r i c u l o s a c c u l a r d u c t . T h e sensory e p i t h e l i u m o f 

t h e u t r i c l e is ca l led t h e macula a n d is c o n c e r n e d w i t h l i n e a r 

a c c e l e r a t i o n a n d d e c e l e r a t i o n . T h e saccule also lies i n t h e 

b o n y vest ibule , a n t e r i o r t o t h e u t r i c l e a n d oppos i te t h e stapes 

f o o t p l a t e . Its sensory e p i t h e l i u m is also ca l led t h e m a c u l a . 

Its exact f u n c t i o n is n o t k n o w n . I t p r o b a b l y also responds 

t o l i n e a r a c c e l e r a t i o n a n d d e c e l e r a t i o n . I n M e n i e r e ' s d i s 

ease, t h e d i s t e n d e d saccule lies against t h e stapes f o o t p l a t e 

a n d can be s u r g i c a l l y d e c o m p r e s s e d b y p e r f o r a t i n g t h e 

f o o t p l a t e . 

3 . S e m i c i r c u l a r d u c t s T h e y are three i n n u m b e r a n d c o r 

respond exact iy to the three b o n y canals. T h e y o p e n i n t h e 

ut r i c le . T h e a m p u l l a t e d e n d o f each d u c t contains a t h i c k e n e d 

r idge o f n e u r o e p i t h e l i u m called crista ampullaris. 

4 . E n d o l y m p h a t i c d u c t a n d s a c E n d o l y m p h a t i c d u c t 

is f o r m e d b y t h e u n i o n o f t w o d u c t s , o n e each f r o m t h e 

saccule a n d t h e u t r i c l e . I t passes t h r o u g h t h e v e s t i b u l a r 

a q u e d u c t . Its t e r m i n a l p a r t is d i l a t e d t o f o r m e n d o l y m 

p h a t i c sac w h i c h lies b e t w e e n t h e t w o layers o f d u r a o n 

t h e p o s t e r i o r surface o f t h e p e t r o u s b o n e . 

E n d o l y m p h a t i c sac is s u r g i c a l l y i m p o r t a n t . I t is e x p o s e d 

f o r dra inage o r s h u n t o p e r a t i o n i n M e n i e r e ' s disease. 

£ I n n e r E a r F l u i d s a n d t h e i r C i r c u l a t i o n J 

T h e r e are t w o m a i n fluids i n t h e i n n e r ear, p e r i l y m p h a n d 

e n d o l y m p h . 

P e r i l y m p h resembles e x t r a c e l l u l a r fluid a n d is r i c h i n 

N a i o n s . I t f i l l s t h e space b e t w e e n t h e b o n y a n d t h e m e m 

b r a n o u s l a b y r i n t h . I t c o m m u n i c a t e s w i t h C S F t h r o u g h t h e 

a q u e d u c t o f c o c h l e a w h i c h o p e n s i n t o the scala t y m p a n i 

near t h e r o u n d w i n d o w . I n fact t h i s d u c t is n o t a d i r e c t 

c o m m u n i c a t i o n b u t c o n t a i n s c o n n e c t i v e tissue r e s e m b l i n g 

a r a c h n o i d t h r o u g h w h i c h p e r i l y m p h percolates . T h e r e are 

t w o v i e w s r e g a r d i n g t h e f o r m a t i o n o f p e r i l y m p h : (i) I t is a 

f i l t e r a t e o f b l o o d s e r u m a n d is f o r m e d b y capi l lar ies o f t h e 

spiral l i g a m e n t a n d ( i i ) i t is a d i r e c t c o n t i n u a t i o n o f C S F 

a n d reaches t h e l a b y r i n t h v i a a q u e d u c t o f coch lea . 

E n d o l y m p h f i l ls t h e e n t i r e m e m b r a n o u s l a b y r i n t h a n d 

resembles i n t r a c e l l u l a r fluid, b e i n g rich i n K ions . I t is 

secreted b y t h e secre tory cells o f t h e stria vascularis o f t h e 

c o c h l e a a n d b y t h e d a r k cells (present i n the u t r i c l e a n d also 

near t h e a m p u l l a t e d ends o f s e m i c i r c u l a r ducts ) . T h e r e are 

t w o v i e w s r e g a r d i n g its flow: (i) L o n g i t u d i n a l , i . e . e n d o 

l y m p h f r o m t h e c o c h l e a reaches saccule, u t r i c l e a n d e n d o 

l y m p h a t i c d u c t a n d gets a b s o r b e d t h r o u g h e n d o l y m p h a t i c 



A n a t o m y o f E a r 

sac w h i c h lies i n t h e s u b d u r a l space a n d ( i i ) r a d i a l , i . e . 

e n d o l y m p h is secreted b y stria vascularis a n d also gets 

a b s o r b e d b y t h e stria vascularis . T h i s v i e w p r e s u m e s t h a t 

e n d o l y m p h a t i c sac is a v e s t i g i a l s t r u c t u r e i n m a n a n d plays 

n o p a r t i n e n d o l y m p h a b s o r p t i o n . C o m p o s i t i o n o f e n d o 

l y m p h , p e r i l y m p h a n d C S F is g i v e n i n T a b l e 1.2. 

i n t e r n a l a u d i t o r y canal i t d i v i d e s i n t h e m a n n e r s h o w n i n 

Figs 1.16 a n d 1 .17. 

V e n o u s dra inage is t h r o u g h t h r e e v e i n s , n a m e l y i n t e r n a l 

a u d i t o r y v e i n , v e i n o f cochlear a q u e d u c t a n d v e i n o f v e s t i b u 

lar a q u e d u c t w h i c h u l t i m a t e l y d r a i n i n t o i n f e r i o r pe t rosa l 

sinus a n d lateral v e n o u s sinus. 

B l o o d S u p p l y o f L a b y r i n t h 

T h e e n t i r e l a b y r i n t h receives its a r t e r i a l s u p p l y t h r o u g h 

l a b y r i n t h i n e a r t e r y w h i c h is a b r a n c h o f a n t e r i o r - i n f e r i o r 

cerebe l lar a r t e r y b u t s o m e t i m e s f r o m t h e basilar. I n t h e 

I C o m p o s i t i o n o f inner ear f l u i d s 

Endolymph Perilymph C S F 

N a + (mEq/L) 5 140 152 

K* (mEq/L) 144 10 4 

Protein ( m g / d L ) 126 2 0 0 - 4 0 0 2 0 - 5 0 

Glucose ( m g / d L ) 1 0 - 4 0 85 70 

Values are average and may differ slightly according to the sice o f 
collection o f endolymph (cochlea, utricle, sac) and perilymph 
(scala tympani or scala vestibuli). 

Labyrinthine artery 
(from anterior-inferior 

cerebellar artery) 

Common cochlear Anterior vestibular artery 
(to utricle and lateral and 

I superior canals) 

Vestibulocochlear 
artery 

Main cochlear artery 
(to cochlea, 80%] 

Cochlear branch 
(to cochlea, 20%) 

Posterior vestibular artery 
(to saccule and posterior canal 

F i g u r e 1.16 

Divis ions o f the l a b y r i n t h i n e ar tery t o s u p p l y var ious parts o f 

l a b y r i n t h . 

Anterior inferior 
cerebellar artery 

Anterior vestibular artery 
(utricle, sup. and lateral canals 

Posterior vestibular artery 
(posterior canal, saccule 

Labyrinthine artery 

Common cochlear artery 

Main cochlear artery 
% supply to cochlea) 

Vestibulo cochlear artery 

Cochlear branch 
(20% supply to cochlea) 

F i g u r e 1.17 

B l o o d s u p p l y o f l a b y r i n t h . 



I t is t o be n o t e d tha t : 

(a ) B l o o d s u p p l y to t h e i n n e r ear is i n d e p e n d e n t o f b l o o d 

s u p p l y t o m i d d l e ear a n d b o n y o t i c capsule , a n d t h e r e 

is n o cross c i r c u l a t i o n b e t w e e n the t w o . 

B l o o d s u p p l y to c o c h l e a a n d v e s t i b u l a r l a b y r i n t h is 

s e g m e n t a l , t h e r e f o r e , i n d e p e n d e n t i s c h a e m i c d a m a g e 

can o c c u r t o these organs c a u s i n g e i t h e r c o c h l e a r o r 

v e s t i b u l a r s y m p t o m s . 

D E V E L O P M E N T O F E A R 

A u r i c l e F irs t b r a n c h i a l c le f t is t h e p r e c u r s o r o f e x t e r n a l 

a u d i t o r y canal . A r o u n d t h e s i x t h w e e k o f e m b r y o n i c l i f e , a 

series o f six tuberc les appear a r o u n d the f i rs t b r a n c h i a l c lef t . 

T h e y progress ive ly coalesce t o f o r m the aur i c le ( F i g . 1 .18) . 

T r a g u s d e v e l o p s f r o m t h e t u b e r c l e o f t h e f irst a r c h w h i l e 

t h e rest o f t h e p i n n a deve lops f r o m t h e r e m a i n i n g f i v e 

tuberc les o f t h e second a r c h . F a u l t y f u s i o n b e t w e e n t h e f i rs t 

a n d t h e s e c o n d arch tuberc les causes p r e a u r i c u l a r sinus o r 

cyst w h i c h is c o m m o n l y seen b e t w e e n t h e tragus a n d crus 

o f h e l i x . B y t h e 2 0 t h w e e k , p i n n a achieves a d u l t shape. 

I n i t i a l l y , t h e p i n n a is l o c a t e d l o w o n t h e side o f t h e n e c k 

a n d t h e n m o v e s o n t o a m o r e lateral a n d cran ia l p o s i t i o n . 

E x t e r n a l a u d i t o r y m e a t u s deve lops f r o m t h e f i rs t b r a n 

c h i a l c le f t . B y a b o u t t h e 1 6 t h e m b r y o n i c w e e k , cells p r o -

F i g u r e 1.18 

D e v e l o p m e n t o f p i n n a . Six hi l locks a r o u n d f i rs t b r a n c h i a l c lef t 

and the corresponding parts o f pinna which develop f r o m t h e m . 

l i f e ra te f r o m t h e b o t t o m o f e c t o d e r m a l c le f t a n d f o r m a 

m e a t a l p l u g . R e c a n a l i s a t i o n o f this p l u g f o r m s t h e e p i t h e 

l i a l l i n i n g o f t h e b o n y m e a t u s . R e c a n a l i s a t i o n begins f r o m 

t h e d e e p e r p a r t near t h e t y m p a n i c m e m b r a n e a n d p r o 

gresses o u t w a r d s , a n d that expla ins w h y d e e p e r m e a t u s is 

s o m e t i m e s d e v e l o p e d w h i l e t h e r e is atresia o f canal i n t h e 

o u t e r p a r t . E x t e r n a l ear canal is f u l l y f o r m e d b y t h e 2 8 t h 

w e e k o f g e s t a t i o n . 

T y m p a n i c m e m b r a n e d e v e l o p s f r o m all t h e t h r e e g e r 

m i n a l layers. O u t e r e p i t h e l i a l l ayer is f o r m e d b y t h e e c t o 

d e r m , i n n e r m u c o s a l layer b y t h e e n d o d e r m a n d t h e 

m i d d l e f i b r o u s layer b y t h e m e s o d e r m . 

M i d d l e ear c left T h e eustachian tube , t y m p a n i c cavity, 

attic, a n t r u m a n d m a s t o i d air cells deve lop from the e n d o d e m i 

of t u b o t y m p a n i c recess w h i c h arises from the first a n d par t ly 

from the second pharyngeal pouches (Fig. 1.19). 

M a l l e u s a n d i n c u s are d e r i v e d f r o m m e s o d e r m o f t h e 

f i r s t a r c h w h i l e t h e stapes d e v e l o p f r o m t h e s e c o n d arch 

e x c e p t its f o o t p l a t e a n d a n n u l a r l i g a m e n t w h i c h are d e r i v e d 

f r o m t h e o t i c capsule. 

M e m b r a n o u s i n n e r e a r D e v e l o p m e n t o f t h e i n n e r ear 

starts i n t h e t h i r d w e e k o f f o e t a l l i f e a n d is c o m p l e t e b y t h e 

Tubotymponic recess 

F i g u r e 1.19 

D e v e l o p m e n t o f external a u d i t o r y canal and m i d d l e ear. 

1 T i m i n g of development of the ear in the week of gestation* 

Development Pinna Meatus Middle ear Vestibular labyrinth C o c h l e a 

Begins 6th 8th 3rd 3rd 3rd 

Completes 20th 28th 30th 20th 20th 

"Source: Gulya, A.J. Developmental Anatomy of the Ear. In Glasscock and Shambaugh ed. Surgery o f the Ear. Philadelphia: W.B. Saunders 
Company, 1990. 



1 6 t h w e e k . E c t o d e r m i n t h e r e g i o n o f h i n d b r a i n t h i c k e n s 

t o f o r m an auditory placode w h i c h is i n v a g i n a t e d t o f o r m 

a u d i t o r y vesic le o r t h e otocyst. T h e l a t t e r t h e n d i f f e r e n t i a t e s 

i n t o t h e e n d o l y m p h a t i c d u c t a n d sac; t h e u t r i c l e , t h e s e m i 

c i r c u l a r d u c t s ; a n d saccule a n d t h e coch lea . D e v e l o p m e n t 

o f p h y l o g e n e t i c a l l y o l d e r p a r t o f l a b y r i n t h — p a r s superior 

( s e m i c i r c u l a r canals a n d u t r i c l e ) takes place ear l ier than pars 

inferior (saccule a n d c o c h l e a ) . 

T h e e m b r y o l o g i c s o u r c e a n d t h e t i m e o f d e v e l o p m e n t 

o f e x t e r n a l a n d m i d d l e ears is q u i t e i n d e p e n d e n t o f t h e 

d e v e l o p m e n t o f t h e i n n e r ear. I t is t h e r e f o r e n o t u n u s u a l 

t o see m a l f o r m e d a n d n o n - f u n c t i o n a l i n n e r ear i n t h e p r e s 

ence o f n o r m a l e x t e r n a l a n d m i d d l e ears, a n d v i c e versa. 

T h e c o c h l e a is d e v e l o p e d s u f f i c i e n t l y b y 20 w e e k s o f 

ges ta t ion ( T a b l e 1.3) a n d t h e f o e t u s c a n hear i n t h e w o m b 

o f t h e m o t h e r . T h i s p r o b a b l y e x p l a i n s h o w A b h f m a n y u , 

w h i l e s t i l l u n b o r n , c o u l d h a v e h e a r d t h e c o n v e r s a t i o n 

b e t w e e n his m o t h e r a n d fa ther ( A r j u n a ) i n t h e l e g e n d 

g i v e n i n t h e G r e a t I n d i a n epic o f M a h a b h a r a t a w r i t t e n 

t h o u s a n d s o f years ago . 
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A U D I T O R Y S Y S T E M 

O r g a n o f C o r t i ( F i g . 2.1 

O r g a n o f c o r t i is t h e sense o r g a n o f h e a r i n g a n d is s i t u a t e d 

o n t h e basilar m e m b r a n e . I m p o r t a n t c o m p o n e n t s o f t h e 

o r g a n o f c o r t i are: 

1 . T u n n e l o f C o r t i w h i c h is f o r m e d b y t h e i n n e r a n d 

o u t e r r o d s . I t c o n t a i n s a fluid ca l led cortiiymph. T h e exac t 

f u n c t i o n o f t h e rods a n d c o r t i i y m p h is n o t k n o w n . 

2 . H a i r c e l l s T h e y are i m p o r t a n t r e c e p t o r cells o f h e a r i n g 

a n d t ransduce s o u n d e n e r g y i n t o e lec t r i ca l e n e r g y . I n n e r 

ha i r cells f o r m a single r o w w h i l e o u t e r ha i r cells are ar ranged 

i n t h r e e o r f o u r r o w s . I n n e r h a i r cells are r i c h l y s u p p l i e d b y 

a f fe rent c o c h l e a r f ibres a n d are p r o b a b l y m o r e i m p o r t a n t 

i n t h e t r a n s m i s s i o n o f a u d i t o r y i m p u l s e s . O u t e r h a i r cells 

m a i n l y r e c e i v e e f f e r e n t i n n e r v a t i o n f r o m t h e o l i v a r y c o m 

p l e x a n d are c o n c e r n e d w i t h m o d u l a t i n g t h e f u n c t i o n o f 

i n n e r h a i r cells. D i f f e r e n c e s b e t w e e n i n n e r a n d o u t e r ha i r 

cells are g i v e n i n T a b l e 2 . 1 . 

3 . S u p p o r t i n g c e l l D e i t e r s ' cells are s i t u a t e d b e t w e e n 

t h e o u t e r h a i r cells a n d p r o v i d e s u p p o r t t o t h e la t te r . C e l l s 

o f H e n s e n l ie o u t s i d e t h e D e i t e r s ' cells . 

4 . T e c t o r i a l m e m b r a n e I t consists o f g e l a t i n o u s m a t r i x 

w i t h delicate f ibres . I t overl ies the o r g a n o f C o r t i . T h e shear

i n g f o r c e b e t w e e n t h e h a i r cells a n d t e c t o r i a l m e m b r a n e 

p r o d u c e s t h e s t i m u l u s t o h a i r cells. 

Scarpa's ganglion 

Stria vascularis 

Spiral ligament 

Cells of Claudius 

Tunnel of Corti 
Nerve fibres [unmyelinated) 

Cochlear nerve fibres (myelinated) B a s i | a r m e 

F i g u r e 2.1 

Structure o f organ o f c o r t i . 
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Frequency loca l i sa t ion in the cochlea. Higher frequencies are 

localised in the basal t u r n and t h e n progressively decrease 

t o w a r d s the apex. 

m e m b r a n e a n d s t imulates that s e g m e n t (travelling wave theory 

of von Bekesy). H i g h e r f requenc ies are r e p r e s e n t e d i n t h e 

basal t u r n o f t h e c o c h l e a a n d t h e p r o g r e s s i v e l y l o w e r ones 

t o w a r d s t h e apex ( F i g . 2 . 4 ) . 

3. Neural Pathways 

H a i r cells get i n n e r v a t i o n f r o m t h e b i p o l a r cells o f spiral 

g a n g l i o n . C e n t r a l axons o f these cells col lect t o f o r m cochlear 

n e r v e w h i c h goes t o v e n t r a l a n d dorsa l c o c h l e a r n u c l e i . 

F r o m t h e r e , b o t h crossed a n d uncrossed f ibres t r a v e l t o t h e 

s u p e r i o r o l i v a r y n u c l e u s , la teral l e m n i s c u s , i n f e r i o r c o l l i c u -

lus, m e d i a l g e n i c u l a t e b o d y a n d f i n a l l y reach t h e a u d i t o r y 

c o r t e x o f t h e t e m p o r a l l o b e . 

E l e c t r i c a l P o t e n t i a l s o f C o c h l e a a n d C N V I I I 

F o u r types o f p o t e n t i a l s h a v e b e e n r e c o r d e d ; t h r e e f r o m 

t h e c o c h l e a a n d o n e f r o m C N V I I I f ibres . T h e y are: 

1 . E n d o c o c h l e a r p o t e n t i a l 

2 . C o c h l e a r m i c r o p h o n i c — f r o m cochlea 

3 . S u m m a t i n g p o t e n t i a l 

4 . C o m p o u n d a c t i o n p o t e n t i a l ^ ) — f r o m n e r v e fibres 

1 . E n d o c o c h l e a r p o t e n t i a l I t is a d i r e c t c u r r e n t ( D C ) 

p o t e n t i a l r e c o r d e d f r o m scala m e d i a . I t is + 8 < ) m V a n d is 

g e n e r a t e d f r o m t h e stria vascularis b y N a V K + - A T P a s e 

p u m p a n d p r o v i d e s source o f e n e r g y f o r cochlear t r a n s d u c 

t i o n ( F i g . 2 . 5 ) . I t is present at rest a n d does n o t r e q u i r e 

s o u n d s t i m u l u s . T h i s p o t e n t i a l p r o v i d e s a sor t o f " b a t t e r y " 

t o d r i v e t h e c u r r e n t t h r o u g h h a i r cells w h e n t h e y m o v e i n 

response t o a s o u n d s t i m u l u s . 

2 . C o c h l e a r m i c r o p h o n i c ( C M ) W h e n basilar m e m 

b r a n e m o v e s i n response t o s o u n d s t i m u l u s , e lec t r i ca l resis

tance at t h e t ips o f h a i r cells changes a l l o w i n g flow o f K + 

+ 80 mV 

- 40 mV 
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Davis ' ba t tery m o d e l o f cochlear t r a n s d u c t i o n . Scala media 

has a D C p o t e n t i a l o f + 8 0 mV. S t i m u l a t i o n o f hair cells p r o 

duces in trace l lu lar p o t e n t i a l o f — 4 0 mV. T h i s provides f l o w o f 

c u r r e n t o f 1 2 0 m V t h r o u g h the t o p o f hair cells. 

t h r o u g h h a i r cells a n d p r o d u c e s v o l t a g e fluctuations c a l l e d 

c o c h l e a r m i c r o p h o n i c . I t is an a l t e r n a t i n g c u r r e n t ( A C ) 

p o t e n t i a l . 

3 . S u m m a t i n g p o t e n t i a l ( S P ) I t is a D C p o t e n t i a l a n d 

f o l l o w s " e n v e l o p e " o f s t i m u l a t i n g s o u n d . I t is p r o d u c e d b y 

h a i r cells. I t m a y be n e g a t i v e o r p o s i t i v e . SP has b e e n u s e d 

i n diagnosis o f M e n i e r e ' s disease. I t is s u p e r i m p o s e d o n 

V I I I n e r v e a c t i o n p o t e n t i a l . 

B o t h C M a n d SP are r e c e p t o r p o t e n t i a l s as seen i n o t h e r 

sensory e n d - o r g a n s . T h e y d i f f e r from a c t i o n p o t e n t i a l s i n 

that (a) t h e y are graded rather t h a n all o r n o n e p h e n o m e n o n , 

(b) have n o l a t e n c y , (c) are n o t p r o p a g a t e d and (d) h a v e n o 

pos t - response r e f r a c t o r y p e r i o d . 

4 . C o m p o u n d a c t i o n p o t e n t i a l I t is an a l l o r n o n e 

response o f a u d i t o r y n e r v e f ibres . 

V E S T I B U L A R S Y S T E M 

P e r i p h e r a l R e c e p t o r s 

T h e y are o f t w o types : 

7. Cristae 

T h e y are l o c a t e d i n t h e a m p u l l a t e d ends o f t h e t h r e e 

s e m i c i r c u l a r ducts . T h e s e receptors r e s p o n d t o a n g u l a r 

a c c e l e r a t i o n . 

2. Maculae 

T h e y are l o c a t e d i n o t o l i t h organs ( i .e . u t r i c l e a n d saccule) . 

M a c u l a o f t h e u t r i c l e lies i n its floor i n a h o r i z o n t a l p l a n e . 

M a c u l a o f saccule lies i n its m e d i a l w a l l i n a v e r t i c a l p l a n e . 



D i s e a s e s o f E a r 

Ampulla of 
semicircular duct 

Stereocilio Kinocilium 

Crista ampullaris 
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Structure o f a m p u l l a r y end o f semicircular d u c t . Over the 

crista lie sensory ha i r cells interspersed w i t h s u p p o r t i n g cells. 

H a i r f r o m sensory cells pro jec t i n t o the ge la t inous substance 

o f c u p u l a . 

T h e y sense p o s i t i o n o f h e a d i n response t o g r a v i t y a n d 

l i n e a r a c c e l e r a t i o n . 

S t r u c t u r e o f a c r i s t a ( F i g . 2 .6) I t is a c r e s t - l i k e m o u n d 

o f c o n n e c t i v e tissues o n w h i c h l i e t h e sensory e p i t h e l i a l 

cells. T h e c i l ia o f t h e sensory h a i r cells p r o j e c t i n t o t h e c u p 

ula w h i c h is a g e l a t i n o u s mass e x t e n d i n g f r o m t h e surface 

o f cr ista t o t h e c e i l i n g o f t h e a m p u l l a a n d f o r m s a w a t e r 

t i g h t p a r t i t i o n , o n l y t o be displaced t o o n e o r t h e o t h e r side 

l i k e a s w i n g d o o r , w i t h m o v e m e n t s o f e n d o l y m p h . T h e 

g e l a t i n o u s mass o f c u p u l a consists o f p o l y s a c c h a r i d e a n d 

conta ins canals i n t o w h i c h p r o j e c t t h e c i l ia o f sensory cells. 

H a i r cells are o f t w o types { F i g . 2 . 7 ) . Type I cells are 

f l a s k - s h a p e d w i t h a s ing le large c u p - l i k e n e r v e t e r m i n a l 

s u r r o u n d i n g t h e base. Type II cells are c y l i n d r i c a l w i t h 

m u l t i p l e n e r v e t e r m i n a l s at t h e base. F r o m t h e u p p e r s u r 

face o f each c e l l , p r o j e c t a s ingle h a i r , t h e k i n o c i l i u m a n d 

a n u m b e r o f o t h e r c i l i a , t h e s te reoc i l i a . T h e k i n o c i l i u m is 

t h i c k e r a n d is l o c a t e d o n t h e edge o f t h e c e l l . Sensory cells 

are s u r r o u n d e d b y s u p p o r t i n g cells w h i c h s h o w m i c r o v i l l i 

o n t h e i r u p p e r ends. 

S t r u c t u r e o f m a c u l a A m a c u l a consists m a i n l y o f t w o 

parts : (a) a sensory n e u r o e p i t h e i i u m , m a d e u p o f t y p e I a n d 

t y p e I I cells, s i m i l a r t o those i n t h e crista; (b) an o t o l i t h i c 

m e m b r a n e , w h i c h is m a d e u p o f a g e l a t i n o u s mass a n d o n 

t h e t o p , t h e crystals o f c a l c i u m c a r b o n a t e c a l l e d otoliths o r 

otoconia ( F i g . 2 . 8 ) . T h e c i l i a o f h a i r cells p r o j e c t i n t o t h e 

ge la t inous layer . T h e l inear , g r a v i t a t i o n a l a n d h e a d t i l t m o v e 

m e n t s cause d i s p l a c e m e n t o f o t o l i t h i c m e m b r a n e a n d thus 

s t i m u l a t e t h e h a i r cells w h i c h l i e i n d i f f e r e n t planes. 

Microvilli 

Supporting cell 

Nerve chalice 

F i g u r e 2 . 7 

Sensory hair cells o f the vest ibular organs . Type I ( l e f t ) and 

Type II ( r i g h t ) . 

V e s t i b u l a r N e r v e 

V e s t i b u l a r o r Scarpa's g a n g l i o n is s i t u a t e d i n t h e lateral p a r t 

o f t h e i n t e r n a l acoust ic m e a t u s . I t c o n t a i n s b i p o l a r cells. 

T h e dista l processes o f b i p o l a r cells i n n e r v a t e t h e sensory 

e p i t h e l i u m o f t h e l a b y r i n t h w h i l e its c e n t r a l processes 

aggregate t o f o r m t h e v e s t i b u l a r n e r v e , 

C e n t r a l V e s t i b u l a r C o n n e c t i o n s J| 

T h e f ibres o f v e s t i b u l a r n e r v e e n d i n v e s t i b u l a r n u c l e i a n d 

s o m e g o t o t h e c e r e b e l l u m d i r e c t l y . 

V e s t i b u l a r n u c l e i are f o u r i n n u m b e r , t h e s u p e r i o r , 

m e d i a l , l a te ra l a n d d e s c e n d i n g . Afferents t o these n u c l e i 

c o m e f r o m : 

( i ) P e r i p h e r a l v e s t i b u l a r receptors ( s e m i c i r c u l a r canals, 

u t r i c l e a n d saccule) 

( i i ) C e r e b e l l u m 

( i i i ) R e t i c u l a r f o r m a t i o n 

( i v ) S p i n a l c o r d 

( v ) C o n t r a l a t e r a l v e s t i b u l a r n u c l e i . 

T h u s , i n f o r m a t i o n r e c e i v e d f r o m t h e l a b y r i n t h i n e r e c e p 

t o r s is i n t e g r a t e d w i t h i n f o r m a t i o n f r o m o t h e r s o m a t o s e n 

sory systems. 

Efferents f r o m v e s t i b u l a r n u c l e i g o t o : 

( i ) N u c l e i o f C N I I I , I V , V I v i a m e d i a l l o n g i t u d i n a l 

b u n d l e . I t is t h e p a t h w a y f o r v e s t i b u l o - o c u l a r ref lexes 

a n d th is expla ins t h e genesis o f n y s t a g m u s . 

( i i ) M o t o r p a r t o f spinal c o r d ( v e s t i b u l o s p i n a l f ib res ) . T h i s 

c o o r d i n a t e s t h e m o v e m e n t s o f h e a d , n e c k a n d b o d y 

i n t h e m a i n t e n a n c e o f balance . 
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Struc ture o f m a c u l a , the sensory end o r g a n o f the utr ic le a n d the saccule. 

( i i i ) C e r e b e l l u m ( v e s t i b u l o c e r e b e l l a r f i b r e s ) . I t helps t o 

c o o r d i n a t e i n p u t i n f o r m a t i o n t o m a i n t a i n t h e b o d y 

ba lance . 

( i v ) A u t o n o m i c n e r v o u s s y s t e m . T h i s expla ins nausea, 

v o m i t i n g , p a l p i t a t i o n , s w e a t i n g a n d p a l l o r seen i n 

v e s t i b u l a r d i sorders (e .g . M e n i e r e ' s disease). 

( v ) V e s t i b u l a r n u c l e i o f t h e o p p o s i t e side. 

( v i ) C e r e b r a l c o r t e x ( t e m p o r a l l o b e ) . T h i s is respons ib le 

f o r s u b j e c t i v e awareness o f m o t i o n . 

P H Y S I O L O G Y O F V E S T I B U L A R S Y S T E M 

V e s t i b u l a r s y s t e m is c o n v e n i e n t l y d i v i d e d i n t o : 

( a ) Peripheral, w h i c h is m a d e u p o f m e m b r a n o u s l a b y r i n t h 

( s e m i c i r c u l a r d u c t s , u t r i c l e a n d saccule) a n d v e s t i b u l a r 

n e r v e . 

( b ) Central, w h i c h is m a d e u p o f n u c l e i a n d f i b r e tracts 

i n t h e c e n t r a l n e r v o u s s y s t e m t o i n t e g r a t e v e s t i b u l a r 

impulses w i t h o t h e r systems t o m a i n t a i n b o d y balance. 

S e m i c i r c u l a r C a n a l s J 

T h e y r e s p o n d to a n g u l a r a c c e l e r a t i o n a n d d e c e l e r a t i o n . 

T h e t h r e e canals l i e at r i g h t angles t o each o t h e r b u t t h e 

o n e w h i c h l ies at r i g h t angles t o t h e axis o f r o t a t i o n is 

s t i m u l a t e d t h e m o s t . T h u s h o r i z o n t a l canal w i l l r e s p o n d 

m a x i m u m t o r o t a t i o n o n t h e v e r t i c a l axis a n d so o n . D u e 

t o th is a r r a n g e m e n t o f t h e t h r e e canals i n t h r e e d i f f e r e n t 

planes , a n y c h a n g e i n p o s i t i o n o f h e a d c a n be d e t e c t e d . 

S t i m u l a t i o n o f s e m i c i r c u l a r canals p r o d u c e s n y s t a g m u s a n d 

t h e d i r e c t i o n o f n y s t a g m u s is d e t e r m i n e d b y t h e p l a n e o f 

t h e canal b e i n g s t i m u l a t e d . T h u s , n y s t a g m u s is h o r i z o n t a l 

Right SCC Left SCC 
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R o t a t i o n test. A t the end o f r o t a t i o n t o the r i g h t , semic ircular 

canals s t o p b u t e n d o l y m p h cont inues t o move t o the r ight , 

i.e. t o w a r d s the left a m p u l l a b u t away f r o m the r ight , causing 

nystagmus t o the left . 

f r o m h o r i z o n t a l canal , r o t a t o r y f r o m t h e s u p e r i o r canal , 

a n d v e r t i c a l f r o m t h e p o s t e r i o r canal . 

T h e s t i m u l u s t o s e m i c i r c u l a r canal is f l o w o f e n d o l y m p h 

w h i c h displaces t h e c u p u l a . T h e flow m a y be t o w a r d s t h e 

c u p u l a ( a m p u l l o p e t a l ) o r a w a y f r o m i t ( a m p u H o f u g a l ) , b e t t e r 

c a l l e d u t r i c u l o p e t a l a n d u t r i c u l o f u g a l . A m p u l l o p e t a l flow 

is m o r e e f f e c t i v e t h a n a m p u l l o f u g a l f o r t h e h o r i z o n t a l canal . 

T h e q u i c k c o m p o n e n t o f n y s t a g m u s is a lways o p p o s i t e 

t o t h e d i r e c t i o n o f flow o f e n d o l y m p h . T h u s , i f a p e r s o n is 

r o t a t e d to t h e r i g h t f o r s o m e t i m e a n d t h e n a b r u p t l y s t o p p e d , 

t h e e n d o l y m p h c o n t i n u e s t o m o v e t o t h e right d u e t o i n e r 

t ia ( i . e . a m p u l l o p e t a l f o r l e f t canal ) , t h e n y s t a g m u s w i l l be 

h o r i z o n t a l a n d d i r e c t e d to t h e l e f t ( F i g . 2 . 9 ) . 

U t r i c l e a n d S a c c u l e 

U t r i c l e is s t i m u l a t e d b y l inear acce le r a t ion a n d d e c e l e r a t i o n 

o r g r a v i t a t i o n a l p u l l d u r i n g t h e h e a d t i l t s . T h e sensory h a i r 

cells o f t h e m a c u l a l ie i n d i f f e r e n t planes a n d are s t i m u l a t e d 



b y d i s p l a c e m e n t o f o t o l i t h i c m e m b r a n e d u r i n g t h e h e a d 

t i l t s . 

T h e f u n c t i o n o f saccule is s i m i l a r t o t h a t o f u t r i c l e as 

t h e s t r u c t u r e o f m a c u l a e i n t h e t w o organs is s i m i l a r b u t 

e x p e r i m e n t a l l y , t h e saccule is also seen t o r e s p o n d t o s o u n d 

v i b r a t i o n s . 

T h e v e s t i b u l a r system t h u s registers changes i n t h e h e a d 

p o s i t i o n , l i n e a r o r a n g u l a r a c c e l e r a t i o n a n d d e c e l e r a t i o n 

a n d g r a v i t a t i o n a l effects. T h i s i n f o r m a t i o n is sent t o t h e 

c e n t r a l n e r v o u s sys tem w h e r e i n f o r m a t i o n f r o m o t h e r 

s y s t e m s — v i s u a l , a u d i t o r y , s o m a t o s e n s o r y (muscles , j o i n t s , 

t e n d o n s , s k i n ) — i s also r e c e i v e d . A l l th is i n f o m i a t i o n is 

i n t e g r a t e d a n d used i n t h e r e g u l a t i o n o f e q u i l i b r i u m a n d 

b o d y p o s t u r e . 

C e r e b e l l u m , w h i c h is also c o n n e c t e d t o v e s t i b u l a r e n d 

organs f u r t h e r c o o r d i n a t e s m u s c l e m o v e m e n t s i n t h e i r rate , 

range, force a n d d u r a t i o n a n d thus helps i n the m a i n t e n a n c e 

o f ba lance . 

^ Maintenance of Body Equilibrium J 

A u s e f u l c l i n i c a l a p p r o a c h t o u n d e r s t a n d t h e p h y s i o l o g y o f 

e q u i l i b r i u m is t o i m a g i n e t h a t t h e ba lance system ( v e s t i b u 

lar , v i s u a l a n d s o m a t o s e n s o r y ) is a t w o - s i d e d p u s h a n d p u l l 

sys tem. I n static n e u t r a l p o s i t i o n , each side c o n t r i b u t e s 

e q u a l sensory i n f o r m a t i o n , i . e . p u s h a n d p u l l s y s t e m o f o n e 

side is equa l t o t h a t o f t h e o t h e r s ide . I f o n e side p u l l s m o r e 

t h a n t h e o t h e r , balance o f t h e b o d y is d i s t u r b e d . D u r i n g 

m o v e m e n t , i . e . t u r n i n g o r t i l t , t h e r e is a t e m p o r a r y c h a n g e 

i n t h e p u s h a n d p u l l sys tem w h i c h is c o r r e c t e d b y a p p r o 

p r i a t e ref lexes a n d m o t o r o u t p u t s t o t h e eyes ( v e s t i b u l o -

o c u l a r r e f l e x ) , n e c k ( v e s t i b u l o c e r v i c a l r e f l e x ) , a n d t r u n k 

a n d l i m b s ( v e s t i b u l o s p i n a l r e f l e x ) t o m a i n t a i n n e w p o s i t i o n 

o f h e a d a n d b o d y , b u t i f any c o m p o n e n t o f p u s h a n d p u l l 

sys tem o f o n e side is d i s t u r b e d f o r a l o n g e r t i m e d u e t o 

disease, v e r t i g o a n d ataxia w i l l d e v e l o p . 

| Vertigo and Dizziness J 

D i s o r i e n t a t i o n i n space causes v e r t i g o o r dizziness a n d can 

arise f r o m disorders o f a n y o f t h e t h r e e systems, v e s t i b u l a r , 

v i s u a l o r s o m a t o s e n s o r y . N o r m a l l y , t h e impulses r e a c h i n g 

t h e b r a i n f r o m t h e t h r e e systems are e q u a l a n d o p p o s i t e . I f 

any c o m p o n e n t o n o n e side is i n h i b i t e d o r s t i m u l a t e d , t h e 

i n f o r m a t i o n r e a c h i n g t h e c o r t e x is m i s m a t c h e d , r e s u l t i n g 

i n d i s o r i e n t a t i o n a n d v e r t i g o . T h e v e s t i b u l a r i n h i b i t i o n 

o n o n e side (e .g . acute v e s t i b u l a r f a i l u r e , l a b y r i n t h e c t o m y , 

M e n i e r e ' s disease, V l l l t h n e r v e sec t ion) causes v e r t i g o . 

S i m i l a r l y , s t i m u l a t i o n o f l a b y r i n t h b y t h e r m a l o r r o t a t i o n a l 

s t i m u l u s causes v e r t i g o . D i z z i n e s s can s i m i l a r l y resul t f r o m 

t h e o c u l a r causes, e .g. h i g h errors o f r e f r a c t i o n o r acute 

e x t r a o c u l a r m u s c l e paralysis w i t h d i p l o p i a . 

V e r t i g o and its causes are discussed i n detai l i n C h a p t e r 7. 

Motion Sickness _ _ B 

I t is charac ter i sed b y nausea, v o m i t i n g , p a l l o r a n d s w e a t i n g 

d u r i n g sea, a i r , bus o r car t r a v e l i n c e r t a i n suscept ib le i n d i 

v i d u a l s . I t can be i n d u c e d b y b o t h real a n d a p p a r e n t m o t i o n 

a n d is t h o u g h t t o arise f r o m t h e m i s m a t c h o f i n f o m i a t i o n 

r e a c h i n g t h e v e s t i b u l a r n u c l e i a n d c e r e b e l l u m f r o m t h e 

v i s u a l , l a b y r i n t h i n e a n d somatosensory systems. I t can be 

c o n t r o l l e d b y t h e usual l a b y r i n t h i n e sedatives. 



T h i s s e c t i o n a ims t o i n t r o d u c e c e r t a i n t e r m s w h i c h are 

f r e q u e n d y used i n a u d i o l o g y a n d acoust ics . 

S o u n d I t is a f o r m o f e n e r g y p r o d u c e d b y a v i b r a t i n g 

o b j e c t . A s o u n d w a v e consists o f c o m p r e s s i o n a n d rarefac

t i o n o f m o l e c u l e s o f t h e m e d i u m (air, l i q u i d o r so l id ) i n 

w h i c h i t t ravels . V e l o c i t y o f s o u n d is d i f f e r e n t i n d i f f e r e n t 

m e d i a . I n t h e a ir , at 2 0 ° C , at sea l e v e l , s o u n d travels 3 4 4 

m e t r e s ( 1 1 2 0 feet) p e r s e c o n d , a n d is faster i n l i q u i d a n d 

s t i l l m o r e fast i n a s o l i d m e d i u m . 

F r e q u e n c y I t is the n u m b e r o f cycles p e r s e c o n d . T h e 

u n i t o f f r e q u e n c y is H e r t z ( H z ) n a m e d after t h e G e r m a n 

scientist H e i n r i c h R u d o l f H e r t z . A s o u n d o f 1000 H z means 

1000 cycles p e r s e c o n d . 

P u r e t o n e A single f r e q u e n c y s o u n d is cal led a p u r e t o n e , 

e .g . a s o u n d o f 2 5 0 , 5 0 0 o r 1000 H z . I n p u r e - t o n e a u d i 

o m e t r y , w e measure t h e t h r e s h o l d o f h e a r i n g i n dec ibe ls 

f o r v a r i o u s p u r e tones f r o m 125 t o 8 0 0 0 H z . 

C o m p l e x s o u n d S o u n d w i t h m o r e t h a n o n e f r e q u e n c y is 

cal led a c o m p l e x s o u n d . H u m a n v o i c e is a c o m p l e x s o u n d . 

P i t c h I t is a s u b j e c t i v e sensat ion p r o d u c e d b y f r e q u e n c y 

o f s o u n d . H i g h e r t h e f r e q u e n c y , greater is t h e p i t c h . 

O v e r t o n e s A c o m p l e x s o u n d has a f u n d a m e n t a l f r e q u e n c y , 

i . e . t h e l o w e s t f r e q u e n c y at w h i c h a s o u r c e v ibra tes . A l l 

f r e q u e n c i e s a b o v e that t o n e are c a l l e d t h e o v e r t o n e s . T h e 

l a t t e r d e t e r m i n e t h e q u a l i t y o r t h e t i m b r e o f s o u n d . 

I n t e n s i t y I t is t h e s t r e n g t h o f s o u n d w h i c h d e t e m i i n e s its 

loudness . I t is usual ly m e a s u r e d i n dec ibe ls . A t a dis tance 

o f o n e m e t r e , i n t e n s i t y o f 

W h i s p e r = 30 d B 

N o r m a l c o n v e r s a t i o n — 6 0 d B 

S h o u t = 9 0 d B 

D i s c o m f o r t o f t h e ear = 1 2 0 d B 

P a i n i n t h e ear = 1 3 0 d B 

L o u d n e s s I t is the sub jec t ive sensation p r o d u c e d b y i n t e n 

si ty . M o r e t h e i n t e n s i t y o f s o u n d , greater t h e loudness . 

D e c i b e l ( d B ) I t is 1 / 1 0 t h o f a b e l a n d is n a m e d af ter 

A l e x a n d e r G r a h a m B e l l , the i n v e n t o r o f t e l e p h o n e . I t is n o t 

an absolute f i g u r e b u t represents a l o g a r i t h m i c r a t i o b e t w e e n 

t w o s o u n d s , n a m e l y t h e s o u n d b e i n g d e s c r i b e d a n d t h e 

re ference s o u n d , S o u n d can be m e a s u r e d as p o w e r , i . e . 

w a t t s / c m 2 o r as pressure, i.e. dynes/cm 2 . I n audio logy , sound is 

m e a s u r e d as s o u n d pressure l e v e l (SPL) . I t is c o m p a r e d w i t h 

t h e reference s o u n d w h i c h has an S P L o f 0 . 0 0 0 2 d y n e s / c m 2 

o r 20 p.Pa (micropascals) w h i c h r o u g h l y corresponds t o t h e 

t h r e s h o l d o f h e a r i n g i n n o r m a l subjects at 1000 H z . D e c i b e l 

n o t a t i o n was i n t r o d u c e d i n a u d i o l o g y t o a v o i d d e a l i n g w i t h 

large f i g u r e s o f s o u n d pressure l e v e l ( 0 . 0 0 0 2 d y n e s / c m 2 at 

n o r m a l t h r e s h o l d o f h e a r i n g t o 2 0 0 d y n e s / c m 2 w h i c h causes 

p a i n i n t h e ear. T h e l a t t e r is 1 , 0 0 0 , 0 0 0 t i m e s t h e f o r m e r ) . 

F o r m u l a f o r d e c i b e l is: 

P o w e r o f S, 
S o u n d i n d B = l O l o g 

P o w e r o f S, 

S ( = s o u n d b e i n g d e s c r i b e d 

D 

o r 10 l o g 

SQ — r e fe rence s o u n d 

( S P L o f S , ) 2 

( S P L o f S J 2 

(because p o w e r o f s o u n d is p r o p o r t i o n a l to square o f SPL) 

S P L o f S. 
o r 2 0 1 o £ — 

5 S P L o f S„ 

I f a s o u n d has an S P L o f 1000 , i . e . (10*) t i m e s t h e r e f e r 

ence s o u n d , i t is expressed as 2 0 X 3 = 6 0 d B . S i m i l a r l y , 

a s o u n d o f 1 , 0 0 0 , 0 0 0 , i . e . {10'') t i m e s t h e re fe rence s o u n d 

S P L is expressed s i m p l y as 120 d B a n d so o n . 

N o i s e I t is d e f i n e d as an a p e r i o d i c c o m p l e x s o u n d . T h e r e 

are t h r e e types o f no i se : 

( a ) White noise. I t c o n t a i n s all f r e q u e n c i e s i n a u d i b l e spec

t r u m a n d is c o m p a r a b l e t o t h e w h i t e l i g h t w h i c h c o n 

tains a l l t h e c o l o u r s o f t h e v i s i b l e s p e c t r u m . I t is a 

b r o a d - b a n d noise a n d is used f o r m a s k i n g . 



( b ) Narrow band noise. I t is w h i t e no i se w i t h c e r t a i n f r e 

q u e n c i e s , a b o v e a n d b e l o w t h e g i v e n n o i s e , f i l t e r e d 

o u t . T h u s , i t has a f r e q u e n c y r a n g e smal ler t h a n the 

b r o a d - b a n d w h i t e no i se . I t is used t o m a s k t h e test 

f r e q u e n c y i n p u r e t o n e a u d i o m e t r y . 

( c ) Speech noise. I t is a no i se h a v i n g f r e q u e n c i e s i n the 

speech range ( 3 0 0 - 3 0 0 0 H z ) . A l l o t h e r f requenc ies 

are filtered o u t . 

M a s k i n g I t is a p h e n o m e n o n t o p r o d u c e i n a u d i b i l i t y o f 

o n e s o u n d b y t h e p r e s e n t a t i o n o f a n o t h e r . I n c l i n i c a l a u d i 

o m e t r y , o n e ear is k e p t busy b y a s o u n d w h i l e t h e o t h e r 

is b e i n g tested. M a s k i n g o f n o n - t e s t ear is essential i n a l l 

b o n e c o n d u c t i o n tests, b u t f o r a ir c o n d u c t i o n tests, i t is 

r e q u i r e d o n l y w h e n d i f f e r e n c e o f h e a r i n g b e t w e e n t w o 

ears exceeds 4 0 d B . 

S o u n d p r e s s u r e l e v e l ( S P L ) T h e S P L o f a s o u n d i n d e c i 

bels is 2 0 t i m e s t h e l o g a r i t h m t o t h e base 10, o f t h e p r e s 

sure o f a s o u n d t o t h e re fe rence pressure . T h e re fe rence 

pressure is t a k e n as 0 . 0 0 0 2 d y n e s / c m 2 o r 2 0 u,Pa ( m i c r o p a s -

cals) f o r a f r e q u e n c y o f 1000 H z a n d represents t h e t h r e s h 

o l d o f h e a r i n g i n n o r m a l l y h e a r i n g y o u n g adul ts . 

F r e q u e n c y r a n g e i n n o r m a l h e a r i n g A n o r m a l p e r s o n 

c a n h e a r f r e q u e n c i e s o f 20 t o 2 0 , 0 0 0 H z b u t i n r o u t i n e 

a u d i o m e t r i c t e s t i n g o n l y 125 to 8 0 0 0 H z are e v a l u a t e d . 

S p e e c h f r e q u e n c i e s F r e q u e n c i e s o f 5 0 0 , 1000 a n d 

2 0 0 0 H z are ca l led speech frequencies as m o s t o f h u m a n v o i c e 

falls w i t h i n t h i s range . P T A { p u r e t o n e average) is t h e 

average t h r e s h o l d o f h e a r i n g i n these t h r e e speech f r e 

q u e n c i e s . I t r o u g h l y c o r r e s p o n d s t o t h e speech r e c e p t i o n 

t h r e s h o l d . 

A u d i o m e t r i c z e r o T h r e s h o l d o f h e a r i n g , i . e . t h e f a i n t 

est i n t e n s i t y w h i c h a n o r m a l h e a l t h y p e r s o n can hear w i l l 

v a r y f r o m p e r s o n t o p e r s o n . T h e I n t e r n a t i o n a l Standards 

O r g a n i s a t i o n ( I S O ) a d o p t e d a s t a n d a r d f o r t h i s , w h i c h is 

r e p r e s e n t e d as t h e z e r o l e v e l o n t h e a u d i o m e t e r . According 

to ISO, audiometric zero is the mean value of minimal audible 

intensity in a group of normally hearing healthy young adults. 

H e a r i n g l e v e l ( H L ) I t is the s o u n d pressure level p r o d u c e d 

b y an a u d i o m e t e r at a spec i f i c f r e q u e n c y . I t is m e a s u r e d i n 

decibels w i t h reference t o a u d i o m e t r i c zero . I f an a u d i o m e 

ter de l ivers a s o u n d at 7 0 d B , i t is represented as 7 0 d B H L . 

S e n s a t i o n l e v e l ( S L ) I t refers t o t h e l e v e l o f s o u n d a b o v e 

t h e t h r e s h o l d o f h e a r i n g f o r an i n d i v i d u a l . I f s o m e o n e is 

tested at 4 0 d B S L , i t means h e was tested at 40 d B a b o v e 

his t h r e s h o l d . F o r a n o r m a l p e r s o n , t h i s w o u l d be a s o u n d 

o f 0 + 4 0 , i . e . 40 d B H L , b u t f o r o n e w i t h a h e a r i n g loss 

o f say 30 d B , i t w o u l d be 3 0 + 40 , i . e . 7 0 d B H L . I n o t h e r 

w o r d s , sensation level refers to the sound which will produce the 

same sensation, as in normally hearing person. I n speech a u d i 

o m e t r y , d i s c r i m i n a t i o n scores are tes ted at 30 t o 4 0 d B ST. 

S tapedia l r e f l e x is e l i c i t e d w i t h a s o u n d o f 7 0 - 1 0 0 d B S L . 

M o s t c o m f o r t a b l e l e v e l ( M C L ) I t is t h e i n t e n s i t y l e v e l 

o f s o u n d t h a t is m o s t c o m f o r t a b l e f o r t h e p e r s o n . 

L o u d n e s s d i s c o m f o r t l e v e l I t is t h e l eve l o f s o u n d w h i c h 

p r o d u c e s d i s c o m f o r t i n t h e ear. U s u a l l y , i t is 9 0 - 1 0 5 d B SL. 

I t is i m p o r t a n t t o find t h e loudness d i s c o m f o r t l e v e l o f a 

p e r s o n w h e n p r e s c r i b i n g a h e a r i n g a i d . 

D y n a m i c r a n g e I t is t h e d i f f e r e n c e b e t w e e n t h e m o s t 

c o m f o r t a b l e l e v e l a n d t h e loudness d i s c o m f o r t l e v e l . T h e 

d y n a m i c range is r e d u c e d i n pat ients w i t h p o s i t i v e r e c r u i t 

m e n t p h e n o m e n o n , as is t h e case i n c o c h l e a r t y p e o f h e a r 

i n g loss. 

S o u n d l e v e l m e t e r I t is an i n s t r u m e n t t o measure l e v e l 

o f no i se a n d o t h e r s o u n d s . S o u n d l e v e l m e t e r s have d i f f e r 

ent w e i g h t i n g n e t w o r k s (e.g. A , B o r C ) f o r d i f f e r e n t sen

s i t iv i t ies at d i f f e r e n t f r e q u e n c i e s . W h e n d e s c r i b i n g a s o u n d 

m e a s u r e d b y a s o u n d l e v e l m e t e r , t h e w e i g h t i n g n e t w o r k 

m u s t be i n d i c a t e d . 

N o i s e levels are o f t e n expressed as d B ( A ) w h i c h refers 

t o s o u n d pressure l e v e l m e a s u r e d w i t h " A " n e t w o r k w h e r e 

t h e l o w a n d e x t r e m e l y h i g h f r e q u e n c i e s are g i v e n m u c h 

less w e i g h t a g e c o m p a r e d t o those i n t h e m i d d l e range w h i c h 

are m o r e i m p o r t a n t a n d are respons ib le f o r n o i s e - i n d u c e d 

h e a r i n g loss. 



Assessment o f Hearing 

H e a r i n g loss can be o f t h r e e types : 

1 . C o n d u c t i v e h e a r i n g l o s s I t is caused b y a n y disease 

process i n t e r f e r i n g w i t h t h e c o n d u c t i o n o f s o u n d f r o m t h e 

e x t e r n a l ear t o t h e s tapedio v e s t i b u l a r j o i n t . T h u s t h e cause 

m a y l i e i n t h e e x t e r n a l ear ( o b s t r u c t i o n s ) , t y m p a n i c m e m 

b r a n e ( p e r f o r a t i o n ) , m i d d l e ear ( f l u i d ) , ossicles ( f i x a t i o n o r 

d i s r u p t i o n ) o r t h e eustachian t u b e ( o b s t r u c t i o n ) . 

2 . S e n s o r i n e u r a l ( S N ) h e a r i n g l o s s I t results f r o m lesions 

o f t h e c o c h l e a (sensory t y p e ) o r V H I t h n e r v e a n d its c e n 

t ra l c o n n e c t i o n s ( n e u r a l t y p e ) . T h e t e r m retrocochlearis used 

w h e n h e a r i n g loss is d u e t o lesions o f V H I t h n e r v e , a n d 

central deafness, w h e n i t is d u e t o lesions o f c e n t r a l a u d i t o r y 

c o n n e c t i o n s . 

3 . M i x e d h e a r i n g l o s s I n this t y p e , e lements o f b o t h c o n 

d u c t i v e a n d s e n s o r i n e u r a l deafness are present i n t h e same 

ear. T h e r e is a i r - b o n e gap i n d i c a t i n g c o n d u c t i v e e l e m e n t , 

a n d i m p a i r m e n t o f b o n e c o n d u c t i o n i n d i c a t i n g s e n s o r i n e u 

ral loss. M i x e d h e a r i n g loss is seen i n s o m e cases o f o t o s c l e 

rosis a n d c h r o n i c s u p p u r a t i v e o t i t i s m e d i a . 

W h i l e assessing the a u d i t o r y f u n c t i o n i t is i m p o r t a n t t o 

f i n d o u t : 

(a ) Type of hearing loss ( c o n d u c t i v e , s e n s o r i n e u r a l o r 

m i x e d ) . 

( b ) Degree of hearing loss ( m i l d , m o d e r a t e , m o d e r a t e l y severe, 

severe, p r o f o u n d o r t o t a l ) . 

( c ) Site of lesion. I f c o n d u c t i v e , t h e l e s i o n m a y be at e x t e r 

n a l ear, t y m p a n i c m e m b r a n e , m i d d l e ear, ossicles o r 

eus tach ian t u b e . C l i n i c a l e x a m i n a t i o n a n d t y m p a 

n o m e t r y can be h e l p f u l t o f i n d t h e site o f s u c h lesions. 

I f s e n s o r i n e u r a l , f i n d o u t w h e t h e r t h e l e s i o n is 

c o c h l e a r , r e t r o c o c h l e a r o r c e n t r a l . Spec ia l tests o f 

h e a r i n g w i l l be r e q u i r e d t o d i f f e r e n t i a t e these types . 

( d ) Cause of hearing loss. T h e cause m a y b e c o n g e n i t a l , 

t r a u m a t i c , i n f e c t i v e , neoplas t i c , d e g e n e r a t i v e , m e t a 

b o l i c , o t o t o x i c , vascular o r a u t o i m m u n e process. 

D e t a i l e d h i s t o r y a n d l a b o r a t o r y i n v e s t i g a t i o n s are 

r e q u i r e d . 

A S S E S S M E N T O F H E A R I N G 

H e a r i n g o f an i n d i v i d u a l c a n be tested b y c l i n i c a l a n d a u d i 

o m e t r i c tests. 

A. Clinical Tests o f Hearing 

1 . F i n g e r f r i c t i o n test 

2. W a t c h test 

3 . Speech tests 

4 . T u n i n g f o r k tests. 

1. Finger Friction Test 

I t is a r o u g h b u t q u i c k m e t h o d o f s c r e e n i n g a n d consists o f 

r u b b i n g o r s n a p p i n g t h e t h u m b a n d a f i n g e r close t o 

pa t i en t ' s ear. 

2. Watch Test 

A c l i c k i n g w a t c h is b r o u g h t close t o t h e ear a n d t h e d i s 

tance at w h i c h i t is h e a r d , is m e a s u r e d . I t h a d b e e n p o p u l a r 

as a s c r e e n i n g test b e f o r e t h e a u d i o m e t r i c era b u t is p r a c t i 

ca l ly obso le te n o w . 

3. Speech (Voice) Tests 

N o r m a l l y , a p e r s o n hears c o n v e r s a t i o n a l v o i c e at 12 metres 

(40 feet) a n d w h i s p e r ( w i t h res idual a ir after n o r m a l e x p i r a 

t i o n ) at 6 metres (20 feet) b u t f o r purposes o f test, 6 metres 

is t a k e n as n o r m a l f o r b o t h c o n v e r s a t i o n a n d w h i s p e r . 

T h e test is c o n d u c t e d i n reasonably q u i e t s u r r o u n d i n g s . 

T h e p a t i e n t stands w i t h his test ear t o w a r d s t h e e x a m i n e r 

at a dis tance o f 6 m e t r e s . H i s eyes are s h i e l d e d t o p r e v e n t 

h p r e a d i n g a n d t h e n o n - t e s t ear is b l o c k e d b y i n t e r m i t t e n t 

pressure o n t h e tragus b y an assistant. T h e e x a m i n e r uses 

s p o n d e e w o r d s (e .g . b l a c k - n i g h t , f o o t b a l l , d a y d r e a m ) o r 

n u m b e r s w i t h letters ( X 3 B , 2 A Z , M 6 D ) a n d g r a d u a l l y 

w a l k s t o w a r d s t h e p a t i e n t . 



T h e distance at w h i c h conversat ional v o i c e a n d the w h i s 

p e r e d v o i c e are heard is measured. T h e disadvantage o f speech 

tests is lack o f standardisation i n in tens i ty a n d p i t c h o f v o i c e 

used f o r tes t ing a n d the a m b i e n t noise o f t h e test ing place. 

4. Tuning Fork Tests 

T h e s e tests are p e r f o r m e d w i t h t u n i n g f o r k s o f d i f f e r e n t 

f r e q u e n c i e s s u c h as 1 2 8 , 2 5 6 , 5 1 2 , 1 0 2 4 , 2 0 4 8 a n d 4 0 9 6 H z , 

b u t f o r r o u t i n e c l i n i c a l p r a c t i c e , t u n i n g f o r k o f 5 1 2 H z is 

i d e a l . F o r k s o f l o w e r f requenc ies p r o d u c e sense o f b o n e 

v i b r a t i o n w h i l e those o f h i g h e r f r e q u e n c y have a s h o r t e r 

decay t i m e a n d are t h u s n o t r o u t i n e l y p r e f e r r e d . 

A t u n i n g f o r k is a c t i v a t e d b y s t r i k i n g i t g e n t l y against 

t h e e x a m i n e r ' s e l b o w , h e e l o f h a n d o r t h e r u b b e r hee l o f 

t h e shoe . 

To test air conduction (AC) (F ig . 4.1) , a v i b r a t i n g f o r k is 

p laced ver t i ca l ly , a b o u t 2 c m a w a y from the o p e n i n g o f e x t e r 

nal a u d i t o r y meatus. T h e s o u n d waves are t r a n s m i t t e d t h r o u g h 

t h e t y m p a n i c m e m b r a n e , m i d d l e ear a n d ossicles t o t h e 

i n n e r ear. T h u s , b y t h e air c o n d u c t i o n test, t h e f u n c t i o n o f 

b o t h t h e c o n d u c t i n g m e c h a n i s m a n d t h e c o c h l e a are tested. 

N o r m a l l y , h e a r i n g t h r o u g h air c o n d u c t i o n is l o u d e r and 

heard t w i c e as l o n g as t h r o u g h t h e b o n e c o n d u c t i o n r o u t e . 

To test bone conduction (BC), the foo tp la te o f v i b r a t i n g t u n 

i n g f o r k is p laced f i r m l y o n the m a s t o i d b o n e . C o c h l e a is 

s t i m u l a t e d d i r e c d y b y v ibra t ions c o n d u c t e d t h r o u g h the skul l 

bones . T h u s , B C is a measure o f the cochlear f u n c t i o n o n l y . 

T h e c l i n i c a l l y u s e f u l t u n i n g f o r k tests i n c l u d e : 

(a ) R i n n e tes t I n th is test air c o n d u c t i o n o f t h e ear is 

c o m p a r e d w i t h its b o n e c o n d u c t i o n . A v i b r a t i n g t u n i n g 

f o r k is p l a c e d o n t h e pa t i en t ' s m a s t o i d a n d w h e n h e stops 

F i g u r e 4.1 

T u n i n g f o r k tests. ( A ) Test ing f o r air c o n d u c t i o n . (B) Test ing 

f o r bone c o n d u c t i o n . ( C ) W e b e r test. 

h e a r i n g , i t is b r o u g h t bes ide t h e m e a t u s . I f h e s t i l l hears, 

A C is m o r e t h a n B C . A l t e r n a t i v e l y , t h e p a t i e n t is asked t o 

c o m p a r e t h e l o u d n e s s o f s o u n d h e a r d t h r o u g h air a n d b o n e 

c o n d u c t i o n . R i n n e test is c a l l e d p o s i t i v e w h e n A C is l o n 

ger o r l o u d e r t h a n B C . I t is seen i n n o r m a l persons o r 

those h a v i n g s e n s o r i n e u r a l deafness. A n e g a t i v e R i n n e 

{ B O A C ) is seen i n c o n d u c t i v e deafness. A negat ive 

R i n n e indicates a m i n i m u m a i r - b o n e gap o f 15—20 d B . 

A p r e d i c t i o n o f a i r - b o n e gap can be m a d e i f t u n i n g 

f o r k s o f 2 5 6 , 5 1 2 a n d 1024 H z are used. 

• A R i n n e test e q u a l o r n e g a t i v e f o r 2 5 6 H z b u t p o s i t i v e 

f o r 5 1 2 H z indica tes a i r - b o n e gap o f 20—30 d B . 

• A R i n n e test n e g a t i v e f o r 2 5 6 a n d 5 1 2 H z b u t p o s i t i v e 

f o r 1024 H z indica tes a i r - b o n e gap o f 3 0 - 4 5 d B . 
e A R i n n e n e g a t i v e f o r a l l t h e t h r e e t u n i n g f o r k s o f 2 5 6 , 

5 1 2 a n d 1 0 2 4 H z , indica tes a i r - b o n e gap o f 4 5 - 6 0 d B . 

R e m e m b e r t h a t a n e g a t i v e R i n n e f o r 2 5 6 , 5 1 2 a n d 

1024 H z indica tes a m i n i m u m A B gap o f 15, 3 0 , 45 d B 

r e s p e c t i v e l y . 

False negative Rinne. I t is seen i n severe u n i l a t e r a l sen

s o r i n e u r a l h e a r i n g loss. P a t i e n t does n o t p e r c e i v e any s o u n d 

o f t u n i n g f o r k b y air c o n d u c t i o n b u t responds t o b o n e c o n 

d u c t i o n tes t ing . T h i s response t o b o n e c o n d u c t i o n is, i n 

r e a l i t y , f r o m t h e o p p o s i t e ear because o f t ranscrania l t rans

m i s s i o n o f s o u n d . I n s u c h cases, c o r r e c t diagnosis can be 

m a d e b y m a s k i n g t h e n o n - t e s t ear w i t h Barany ' s noise b o x 

w h i l e res t ing f o r b o n e c o n d u c t i o n . W e b e r test w i l l f u r t h e r 

h e l p as i t gets lateral ised t o t h e b e t t e r ear. 

( b ) W e b e r tes t I n th is test, a v i b r a t i n g t u n i n g f o r k is 

p l a c e d i n t h e m i d d l e o f t h e f o r e h e a d o r t h e v e r t e x a n d t h e 

p a t i e n t is asked i n w h i c h ear t h e s o u n d is h e a r d . N o r m a l l y , 

i t is h e a r d e q u a l l y i n b o t h ears. I t is la tera l ised t o t h e w o r s e 

ear i n c o n d u c t i v e deafness a n d t o t h e b e t t e r ear i n sen

s o r i n e u r a l deafness. I n w e b e r test, s o u n d travels d i r e c t l y to 

t h e c o c h l e a v i a b o n e . L a t e r a l i s a t i o n o f s o u n d i n w e b e r test 

w i t h a t u n i n g f o r k o f 5 1 2 H z i m p l i e s a c o n d u c t i v e loss o f 

15—25 d B i n ips i la tera l ear o r a s e n s o r i n e u r a l loss i n t h e 

c o n t r a l a t e r a l ear. 

( c ) A b s o l u t e b o n e c o n d u c t i o n ( A B C ) test B o n e c o n 

d u c t i o n is a measure o f c o c h l e a r f u n c t i o n . I n A B C test, 

pa t i en t ' s b o n e c o n d u c t i o n is c o m p a r e d w i t h t h a t o f t h e 

e x a m i n e r ( p r e s u m i n g t h a t t h e e x a m i n e r has n o r m a l h e a r 

i n g ) . E x t e r n a l a u d i t o r y m e a t u s o f b o t h t h e p a t i e n t a n d 

e x a m i n e r s h o u l d be occluded ( b y press ing t h e tragus i n w a r d s ) , 

t o p r e v e n t a m b i e n t noise e n t e r i n g t h r o u g h A C r o u t e . I n 

c o n d u c t i v e deafness, t h e p a t i e n t a n d t h e e x a m i n e r hear t h e 

f o r k f o r t h e same d u r a t i o n o f time. I n s e n s o r i n e u r a l deaf 

ness, t h e p a t i e n t hears t h e f o r k f o r a s h o r t e r d u r a t i o n . 

(d) S c h w a b a c h ' s test H e r e again B C o f pat ient is c o m p a r e d 

w i t h that o f the n o r m a l h e a r i n g p e r s o n (examiner) b u t m e a t u s 

is not occluded. I t has t h e same s i g n i f i c a n c e as absolute b o n e 



A s s e s s m e n t o f H e a r i n g 

T a b l e 4.1 T u n i n g f o r k tests a n d t h e i r i n t e r p r e t a t i o n 

T e s t Normal Conductive deafness S N deafness 

Rinne A O B C (Rinne positive) B O A C (Rinne negative) A O B C 

W e b e r N o t lateralised Lateralised t o p o o r e r ear Lateralised t o be t ter ear 

A B C Same as examiner's Same as examiner 's Reduced 

Schwabach Equal — Lengthened Shor tened 

c o n d u c t i o n test. S c h w a b a c h is r e d u c e d i n s e n s o r i n e u r a l 

deafness a n d l e n g t h e n e d i n c o n d u c t i v e deafness. 

T a b l e 4 . 1 summarises t h e i n t e r p r e t a t i o n o f t u n i n g f o r k 

tests. 

(e) B i n g tes t I t is a test o f b o n e c o n d u c t i o n a n d e x a m 

ines t h e e f fec t o f occlusion of ear canal o n t h e h e a r i n g . A 

v i b r a t i n g t u n i n g f o r k is p l a c e d o n t h e m a s t o i d w h i l e t h e 

e x a m i n e r a l t e r n a t e l y closes a n d opens t h e ear canal b y 

press ing o n t h e tragus i n w a r d s . A n o r m a l p e r s o n o r o n e 

w i t h s e n s o r i n e u r a l h e a r i n g loss hears l o u d e r w h e n ear canal 

is o c c l u d e d a n d sof ter w h e n t h e canal is o p e n ( B i n g p o s i 

t i v e ) . A p a t i e n t w i t h c o n d u c t i v e h e a r i n g loss w i l l a p p r e c i 

ate n o c h a n g e ( B i n g n e g a t i v e ) . 

(f) G e l l e ' s tes t I t is also a test o f b o n e c o n d u c t i o n a n d 

e x a m i n e s t h e e f fec t o f increased air pressure i n ear canal o n 

the h e a r i n g . N o r m a l l y , w h e n air pressure is increased i n 

the ear cana l b y Siegle's s p e c u l u m , i t pushes t h e t y m p a n i c 

m e m b r a n e a n d ossicles i n w a r d s , raises t h e i n t r a l a b y r i n t h i n e 

pressure a n d causes i m m o b i l i t y o f basilar m e m b r a n e a n d 

decreased h e a r i n g , b u t n o change i n h e a r i n g is o b s e r v e d 

w h e n ossicular c h a i n is f i x e d o r d i s c o n n e c t e d . Gel le ' s test 

is p e r f o r m e d b y p l a c i n g a v i b r a t i n g f o r k o n t h e m a s t o i d 

w h i l e changes i n air pressure i n t h e ear canal are b r o u g h t 

a b o u t b y Siegle's s p e c u l u m . Gel le ' s test is p o s i t i v e i n n o r 

m a l persons a n d i n t h o s e w i t h s e n s o r i n e u r a l h e a r i n g loss. I t 

is n e g a t i v e w h e n ossicular c h a i n is f i x e d o r d i s c o n n e c t e d . 

I t was a p o p u l a r test t o f i n d o u t stapes f i x a t i o n i n o t o s c l e 

rosis b u t has n o w b e e n s u p e r c e d e d b y t y m p a n o m e t r y . 

B . A u d i o m e t r i c T e s t s 

1. Pure Tone Audiometry 

A n a u d i o m e t e r is a n e l e c t r o n i c d e v i c e w h i c h p r o d u c e s 

p u r e t o n e s , t h e i n t e n s i t y o f w h i c h can b e increased o r 

decreased i n 5 d B steps ( F i g . 4 . 2 ) . U s u a l l y a ir c o n d u c t i o n 

t h r e s h o l d s are m e a s u r e d f o r tones o f 125, 2 5 0 , 5 0 0 , 1 0 0 0 , 

2 0 0 0 a n d 4 0 0 0 a n d 8 0 0 0 H z a n d b o n e c o n d u c t i o n t h r e s h 

olds f o r 2 5 0 , 500 , 1000 a n d 2 0 0 0 a n d 4 0 0 0 H z . T h e 

a m o u n t o f i n t e n s i t y t h a t has t o be raised a b o v e t h e n o r m a l 

l e v e l is a m e a s u r e o f t h e degree o f h e a r i n g i m p a i r m e n t at 

t h a t f r e q u e n c y . I t is c h a r t e d i n t h e f o r m o f a g r a p h ca l led 

F i g u r e 4 . 2 

T w o - r o o m a u d i o m e t r y setup. A u d i o m e t r i c i a n watches responses 

o f the p a t i e n t s i t t i n g across a glass p a r t i t i o n . 

audiogram. T h e t h r e s h o l d o f b o n e c o n d u c t i o n is a measure 

o f c o c h l e a r f u n c t i o n . T h e d i f f e r e n c e i n t h e thresholds o f a ir 

a n d b o n e c o n d u c t i o n ( A - B gap) is a measure o f t h e degree 

o f c o n d u c t i v e deafness. I t m a y be n o t e d t h a t a u d i o m e t e r is 

so c a l i b r a t e d t h a t t h e h e a r i n g o f a n o r m a l p e r s o n , b o t h f o r 

a ir a n d b o n e c o n d u c t i o n , is at z e r o d B a n d t h e r e is n o A - B 

gap, w h i l e t u r n i n g f o r k tests n o r m a l l y s h o w A O B C . 

W h e n d i f f e r e n c e b e t w e e n t h e t w o ears is 40 d B o r a b o v e 

i n a ir c o n d u c t i o n t h r e s h o l d s , t h e b e t t e r ear is m a s k e d t o 

a v o i d g e t t i n g a s h a d o w c u r v e from t h e n o n - t e s t b e t t e r ear. 

S i m i l a r l y , m a s k i n g is essential i n a l l b o n e c o n d u c t i o n s t u d 

ies. M a s k i n g is d o n e b y e m p l o y i n g n a r r o w - b a n d no ise t o 

t h e n o n - t e s t ear. 

Uses of pure tone audiogram 

( i ) I t is a measure o f t h r e s h o l d o f h e a r i n g b y air a n d 

b o n e c o n d u c t i o n a n d t h u s t h e degree a n d t y p e o f 

h e a r i n g loss. 

( i i ) A r e c o r d can be k e p t f o r f u t u r e re fe rence . 

( i i i ) A u d i o g r a m is essential f o r p r e s c r i p t i o n o f h e a r i n g a i d . 

( i v ) H e l p s t o f i n d degree o f h a n d i c a p f o r m e d i c o l e g a l 

purposes . 

( v ) H e l p s t o p r e d i c t speech r e c e p t i o n t h r e s h o l d . 



Diseases o f Ear 

2. Speech Audiometry 

I n t h i s test, t h e pa t i en t ' s a b i l i t y t o hear a n d u n d e r s t a n d 

speech is m e a s u r e d . T w o parameters are s t u d i e d : (i) speech 

r e c e p t i o n t h r e s h o l d a n d ( i i ) d i s c r i m i n a t i o n score . 

S p e e c h r e c e p t i o n t h r e s h o l d ( S R T ) I t is t h e m i n i m u m 

i n t e n s i t y at w h i c h 5 0 % o f t h e w o r d s are r e p e a t e d c o r r e c t l y 

b y t h e p a t i e n t . A set o f s p o n d e e w o r d s ( t w o syl lable w o r d s 

w i t h e q u a l stress o n each syl lable , e .g . baseball , s u n l i g h t , 

d a y d r e a m , etc . ) is d e l i v e r e d t o each ear t h r o u g h t h e h e a d 

p h o n e o f an a u d i o m e t e r . T h e w o r d lists are d e l i v e r e d i n 

t h e f o r m o f r e c o r d e d tapes o r m o n i t o r e d v o i c e a n d t h e i r 

i n t e n s i t y v a r i e d i n 5 d B steps t i l l h a l f o f t h e m are c o r r e c t l y 

h e a r d . N o r m a l l y , S R T is w i t h i n l O d B o f t h e average o f 

p u r e t o n e t h r e s h o l d o f t h r e e speech f requenc ies (500 , 1000 

a n d 2 0 0 0 H z ) . A n S R T b e t t e r t h a n p u r e t o n e average b y 

m o r e t h a n l O d B suggests a f u n c t i o n a l h e a r i n g loss. 

S p e e c h d i s c r i m i n a t i o n s c o r e A l s o ca l led speech recogni

tion o r word recognition score. I t is a measure o f p a t i e n t ' s a b i l 

i t y t o u n d e r s t a n d speech. H e r e , a l ist o f p h o n e t i c a l l y 

b a l a n c e d (PB) w o r d s (s ingle syl lable w o r d s , e .g . p i n , s i n , 

day , bus , e tc . ) is d e l i v e r e d t o t h e pa t i en t ' s each ear sepa

r a t e l y at 3 0 - 4 0 d B a b o v e his S R T a n d t h e p e r c e n t a g e o f 

w o r d s c o r r e c t l y h e a r d b y t h e p a t i e n t is r e c o r d e d . I n 

n o r m a ! persons a n d those w i t h c o n d u c t i v e h e a r i n g loss a 

h i g h score o f 9 0 - 1 0 0 % can be o b t a i n e d ( F i g . 4 . 3 A , B a n d 

T a b l e 4 . 2 ) . 

Performance intensity function for PB words 

PB max. I n s t e a d o f u s i n g a s ingle s u p r a t h r e s h o l d i n t e n s i t y 

o f 3 0 - 4 0 d B a b o v e S R T as d e s c r i b e d a b o v e , i t is b e t t e r t o 

c h a r t P B scores against several levels o f speech i n t e n s i t y 

a n d f i n d t h e m a x i m u m score ( P B m a x ) a p e r s o n c a n a t t a i n . 

A l s o n o t e t h e i n t e n s i t y o f s o u n d at w h i c h P B m a x is 

a t t a i n e d . I t is a u s e f u l test c l i n i c a l l y to set t h e v o l u m e o f 

h e a r i n g a i d ( F i g . 4 . 3 C ) . M a x i m u m v o l u m e o f h e a r i n g a i d 

s h o u l d n o t be set a b o v e P B m a x . 

Roll over phenomenon. I t is seen i n r e t r o c o c h l e a r h e a r i n g 

loss. W i t h increase i n speech i n t e n s i t y a b o v e a p a r t i c u l a r 

l e v e l , t h e P B w o r d score falls ra ther t h a n m a i n t a i n a plateau 

as i n cochlear t y p e o f sensorineural h e a r i n g loss (F ig . 4 . 3 D ) . 

T h u s speech a u d i o m e t r y is use fu l i n several w a y s : 

( i ) T o f i n d speech r e c e p t i o n t h r e s h o l d w h i c h corre lates 

w e l l w i t h average o f t h r e e speech f r e q u e n c i e s o f p u r e 

t o n e a u d i o g r a m . 

( i i ) T o d i f f e r e n t i a t e o r g a n i c from n o n - o r g a n i c ( f u n c 

t i o n a l ) h e a r i n g loss. 

( i i t ) T o f i n d t h e i n t e n s i t y at w h i c h d i s c r i m i n a t i o n score is 

best. T h i s is h e l p f u l f o r f i t t i n g a h e a r i n g a i d a n d set

t i n g its v o l u m e f o r m a x i m u m d i s c r i m i n a t i o n , 

( i v ) T o d i f f e r e n t i a t e a c o c h l e a r f r o m a r e t r o c o c h l e a r s e n 

s o r i n e u r a l h e a r i n g loss. 
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Speech a u d i o g r a m . 

A—PB score in a n o r m a l person 1 0 0 % a t 30 d B . 

B—PB score i n c o n d u c t i v e hear ing loss 100% at 70 d B . This 

curve runs paral le l t o t h a t o f a n o r m a l person . 

C—Cochlear S N H L . PB max is a t 70 d B a n d t h e n a t ta ins a 

p l a t e a u . 

D—Roll over curve: PB max at 80 d B . PB scores decline as 

intensi ty increases f u r t h e r . 

T a b l e 4 . 2 A b i l i t y t o u n d e r s t a n d speech a n d its r e l a t i o n 

t o speech d i s c r i m i n a t i o n ( S D ) score 

A list o f 50 PB w o r d s is presented a n d the n u m b e r correct ly 

heard is m u l t i p l i e d by 2. 

S D score Ability to understand speech 

9 0 - 1 0 0 % N o r m a l 

7 6 - 8 8 % Slight d i f f i c u l t y 

6 0 - 7 4 % M o d e r a t e d i f f i c u l t y 

4 0 - 5 8 % Poor 

< 4 0 % Very p o o r 

3. Bekesy Audiometry 

I t is a s e l f - r e c o r d i n g a u d i o m e t r y w h e r e v a r i o u s p u r e t o n e 

frequencies a u t o m a t i c a l l y m o v e from l o w t o h i g h w h i l e t h e 

p a t i e n t c o n t r o l s the i n t e n s i t y t h r o u g h a b u t t o n . T w o t rac 

ings, o n e w i t h c o n t i n u o u s a n d t h e o t h e r w i t h pu lsed t o n e 

are o b t a i n e d . T h e tracings h e l p t o d i f f e r e n t i a t e a cochlear 
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f r o m r e t r o c o c h l e a r a n d an o r g a n i c f r o m a f u n c t i o n a l h e a r i n g 

loss. 

V a r i o u s types o f t rac ings o b t a i n e d are: 

T y p e I C o n t i n u o u s a n d p u l s e d t rac ings o v e r l a p . Seen i n 

n o r m a l h e a r i n g o r conductive hearing loss. 

T y p e I I C o n t i n u o u s a n d p u l s e d t rac ings o v e r l a p u p t o 

1 0 0 0 H z a n d t h e n c o n t i n u o u s t r a c i n g falls. Seen 

in cochlear loss. 

T y p e I I I C o n t i n u o u s t r a c i n g falls b e l o w p u l s e d t r a c i n g at 

100 t o 5 0 0 H z e v e n u p t o 4 0 - 5 0 d B . Seen i n 

retrocochlear /neural l e s i o n . 

T y p e I V C o n t i n u o u s t r a c i n g falls b e l o w p u l s e d l e s i o n at 

frequencies u p t o 1 0 0 0 H z b y m o r e t h a n 25 d B . 

Seen i n retrocochlear/neural lesion. 

T y p e V C o n t i n u o u s t r a c i n g is a b o v e p u l s e d o n e . Seen i n 

non-organic hearing loss. 

B e k e s y a u d i o m e t r y is s e l d o m p e r f o r m e d these days. 

4. Impedance Audiometry ( F i g . 4 . 4 ) 

I t is a n o b j e c t i v e test, w i d e l y used i n c l i n i c a l p r a c t i c e a n d 

is p a r t i c u l a r l y u s e f u l i n c h i l d r e n . I t consists of : 

( a ) T y m p a n o m e t r y 

( b ) A c o u s t i c r e f l e x m e a s u r e m e n t s 

T y m p a n o m e t r y I t is based o n a s i m p l e p r i n c i p l e , i . e . 

w h e n a s o u n d strikes t y m p a n i c m e m b r a n e , s o m e o f t h e 

s o u n d e n e r g y is a b s o r b e d w h i l e t h e rest is r e f l e c t e d . A 

s t i f fer t y m p a n i c m e m b r a n e w o u l d r e f l e c t m o r e o f s o u n d 

e n e r g y t h a n a c o m p l i a n t o n e . B y c h a n g i n g t h e pressures i n 

a sealed e x t e r n a l a u d i t o r y canal a n d t h e n m e a s u r i n g t h e 

r e f l e c t e d s o u n d e n e r g y , i t is possible t o f i n d t h e c o m p l i a n c e 

B C 

C E 
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Principle o f impedance a u d i o m e t r y . ( A ) O s c i l l a t o r t o p r o d u c e 

a t o n e o f 2 2 0 Hz. (B) A i r p u m p t o increase o r decrease air 

pressure in the air cana l . (C) M i c r o p h o n e t o p ick up a n d 

measure s o u n d pressure level reflected f r o m t h e t y m p a n i c 

m e m b r a n e . 

o r stiffness o f t h e t y m p a n o - o s s i c u l a r s y s t e m a n d t h u s f i n d 

t h e h e a l t h y o r diseased status o f t h e m i d d l e ear. 

Essentially, the e q u i p m e n t consists o f a p r o b e w h i c h snugly 

f i ts i n t o the external a u d i t o r y canal and has three channels ; (i) 

t o d e l i v e r a t o n e o f 220 H z , (ii) t o p i c k u p the re f lec ted s o u n d 

t h r o u g h a m i c r o p h o n e a n d (i i i ) to b r i n g a b o u t changes i n air 

pressure i n the ear canal from p o s i t i v e t o n o r m a l a n d t h e n 

negat ive (F ig . 4 .5 ) . B y c h a r t i n g t h e c o m p l i a n c e o f t y m p a n o -

ossicular system against various pressure changes, d i f f e r e n t 

c 



types o f graphs cal led tympanograms are o b t a i n e d w h i c h are 

diagnost ic o f cer ta in m i d d l e ear pathologies . 

T y p e s o f t y m p a n o g r a m s ( F i g . 4 . 6 ) 

T y p e A N o r m a l t y m p a n o g r a m . 

T y p e A s C o m p l i a n c e is l o w e r at o r near a m b i e n t a ir p r e s 

sure . Seen i n f i x a t i o n o f ossicles, e .g. otosclerosis 

o r m a l l e u s f i x a t i o n . 

T y p e A D H i g h c o m p l i a n c e at o r near a m b i e n t pressure. 

Seen i n ossicular d i s c o n t i n u i t y o r t h i n a n d l a x 

t y m p a n i c m e m b r a n e . 

T y p e B A f l a t o r d o m e - s h a p e d g r a p h . N o change i n 

c o m p l i a n c e w i t h pressure changes. Seen i n m i d 

d le ear fluid o r t h i c k t y m p a n i c m e m b r a n e . 

T y p e C M a x i m u m c o m p l i a n c e o c c u r s w i t h n e g a t i v e 

pressure i n excess o f 1 0 0 m m o f H , 0 . Seen i n 

r e t r a c t e d t y m p a n i c m e m b r a n e a n d m a y s h o w 

s o m e fluid i n m i d d l e ear. 

Testing junction of eustachian tube. T y m p a n o m e t r y has 

also b e e n used t o f i n d f u n c t i o n o f eustachian t u b e i n cases 

o f i n t a c t o r p e r f o r a t e d t y m p a n i c m e m b r a n e . A n e g a t i v e o r 

a p o s i t i v e pressure (—200 o r + 2 0 0 m m o f H , 0 ) is c r e a t e d 

i n t h e m i d d l e ear a n d t h e p e r s o n is asked t o s w a l l o w 5 

t i m e s i n 20 seconds. T h e a b i l i t y t o e q u i l i b r a t e t h e pressure 

indica tes n o r m a l t u b a l f u n c t i o n . T h e test can also be used 

1 
IAD 

C - A 

B 

- A S 

- 2 0 0 - 1 0 0 0 +100 +200 
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Types o f t y m p a n o g r a m s . 
A — N o r m a l . 

As—Reduced c o m p l i a n c e at a m b i e n t pressure (otosc leros is ) . 
AD—Increased c o m p l i a n c e at a m b i e n t pressure (ossicular 
d i s c o n t i n u i t y ) . 

B—Flat or d o m e - s h a p e d ( f l u i d in m i d d l e ear) . 
C — M a x i m u m c o m p l i a n c e a t pressures m o r e t h a n — 1 0 0 m m 
H 2 0 (negative pressure in m i d d l e ear) , e.g. eustachian t u b e 
o b s t r u c t i o n or early stage o f o t i t i s media w i t h e f fus ion . 

t o f i n d t h e p a t e n c y o f t h e g r o m m e t p l a c e d i n t h e t y m p a n i c 

m e m b r a n e i n cases o f serous o t i t i s m e d i a . 

A c o u s t i c r e f l e x I t is based o n t h e fact t h a t a l o u d s o u n d , 

7 0 - 1 0 0 d B a b o v e t h e t h r e s h o l d o f h e a r i n g o f a p a r t i c u l a r 

ear, causes b i l a t e r a l c o n t r a c t i o n o f t h e s tapedia l muscles 

w h i c h can be d e t e c t e d b y t y m p a n o m e t r y . T o n e can be 

d e l i v e r e d t o o n e ear a n d t h e r e f l e x p i c k e d f r o m t h e same 

o r t h e c o n t r a l a t e r a l ear. T h e r e f l e x arc i n v o l v e d is : 

Ipsilateral: C N V I I I —» v e n t r a l c o c h l e a r n u c l e u s —> C N 

V I I n u c l e u s —> ips i la tera l stapedius m u s c l e . 

Contralateral: C N V I I I —> v e n t r a l c o c h l e a r n u c l e u s —» 

contra la tera l m e d i a l s u p e r i o r o l i v a r y n u c l e u s —> contra la tera l 

C N V I I nucleus - » contra latera l stapedius m u s c l e ( F i g . 4 .7 ) . 

T h i s test is u s e f u l i n several w a y s : 

( i ) To test the hearing in infants a n d y o u n g c h i l d r e n . I t is 

an o b j e c t i v e m e t h o d . 

( i i ) To find malingerers. A p e r s o n w h o fe igns t o t a l deafness 

a n d does n o t g i v e any response o n p u r e t o n e a u d i o m 

etry b u t shows a posi t ive stapedial ref lex is a mal ingerer . 

( i i i ) To detect cochlear pathology. Presence o f s tapedia l r e f l e x 

at l o w e r in tens i t i e s , e .g . 4 0 t o 60 d B t h a n t h e usual 

70 d B indica tes r e c r u i t m e n t a n d t h u s a c o c h l e a r t y p e 

o f h e a r i n g loss. 

( i v ) To detect VIHth nerve lesion. I f a sus ta ined t o n e o f 5 0 0 

o r 1 0 0 0 H z , d e l i v e r e d l O d B a b o v e acoust ic r e f l e x 

t h r e s h o l d , f o r a p e r i o d o f 10 seconds, b r i n g s t h e r e f l e x 

a m p l i t u d e t o 5 0 % , i t s h o w s a b n o r m a l a d a p t a t i o n a n d 

is i n d i c a t i v e o f V I H t h n e r v e l e s i o n (stapedial r e f l e x 

d e c a y ) . 

( v ) Lesions offacial nerve. A b s e n c e o f s tapedia l r e f l e x w h e n 

h e a r i n g is n o r m a l indica tes l e s i o n o f t h e facial n e r v e , 

p r o x i m a l t o t h e n e r v e t o s tapedius . T h e r e f l e x c a n 

also be used t o f m d p r o g n o s i s o f facial paralysis as t h e 

appearance o f r e f l e x , a f ter i t was absent , indica tes 

r e t u r n o f f u n c t i o n a n d a f a v o u r a b l e p r o g n o s i s . 

( v i ) Lesion of brainstem. I f ips i la tera l r e f l e x is p r e s e n t b u t 

t h e c o n t r a l a t e r a l r e f l e x is absent , l e s i o n is i n t h e area 

o f crossed p a t h w a y s i n t h e b r a i n s t e m . 

F i g u r e 4 . 7 

A c o u s t i c reflex. 
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P h y s i c a l v o l u m e o f e a r c a n a l A c o u s t i c i m m i t t a n c e can 

also m e a s u r e t h e p h y s i c a l v o l u m e o f a ir b e t w e e n t h e p r o b e 

t i p a n d t y m p a n i c m e m b r a n e . N o r m a l l y i t is u p t o 1.0 m l i n 

c h i l d r e n a n d 2 m l i n adul ts . A n y increase i n v o l u m e , > 2 m l 

i n c h i l d r e n a n d > 2 . 5 m l i n adul t s , i n d i c a t e s p e r f o r a t i o n o f 

t h e t y m p a n i c m e m b r a n e (because m i d d l e ear v o l u m e is 

a d d e d u p t o t h e v o l u m e o f e x t e r n a l ear canal ) . T h i s has 

also b e e n used t o f i n d p a t e n c y o f t h e v e n t i l a t i o n t u b e . 

^ ~ C . S p e c i a l T e s t s o f H e a r i n g ~ 

1. Recruitment 

I t is a p h e n o m e n o n o f a b n o r m a l g r o w t h o f loudness. T h e ear 

w h i c h does n o t hear l o w i n t e n s i t y s o u n d begins t o hear 

greater i n t e n s i t y sounds as l o u d o r e v e n l o u d e r t h a n n o r m a l 

h e a r i n g ear. T h u s , a l o u d s o u n d w h i c h is to lerable i n n o r m a l 

ear m a y g r o w t o a b n o r m a l levels o f loudness i n t h e r e c r u i t 

i n g ear and thus becomes intolerable . T h e patients w i t h r e c r u i t 

m e n t are p o o r candidates f o r h e a r i n g aids. R e c r u i t m e n t is 

t y p i c a l l y seen i n lesions o f t h e c o c h l e a (e .g . M e n i e r e ' s d i s 

ease, presbycusis) a n d thus he lps t o d i f f e r e n t i a t e a c o c h l e a r 

f r o m a r e t r o c o c h l e a r s e n s o r i n e u r a l h e a r i n g loss. 

Alternate binaural loudness balance test is used t o detect 

r e c r u i t m e n t i n u n i l a t e r a l cases. A t o n e , say o f 1000 H z , is 

p l a y e d a l ternate ly t o the n o r m a l a n d the af fected ear a n d the 

i n t e n s i t y i n t h e affected ear is ad justed t o m a t c h t h e loudness 

i n n o n n a l ear. T h e test is s tarted at 2 0 d B a b o v e the t h r e s h 

o l d o f d e a f ear and t h e n repea ted at e v e r y 20 d B rise u n t i l 

the loudness is m a t c h e d o r t h e l i m i t s o f a u d i o m e t e r reached. 

I n c o n d u c t i v e a n d n e u r a l deafness, t h e i n i t i a l d i f fe rence is 

m a i n t a i n e d t h r o u g h o u t w h i l e i n c o c h l e a r lesions, par t ia l , 

c o m p l e t e o r o v e r - r e c r u i t m e n t m a y be seen (F ig . 4 .8 ) . 
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A l t e r n a t e b i n a u r a l loudness balance test. 

( A ) N o n - r e c r u i t i n g ear. The in i t ia l d i f ference o f 20 dB between 

the r i g h t and le f t ear is m a i n t a i n e d at all intensi ty levels. 

(B) Recru i t ing ear r ight side. A t 80 dB loudness perceived by 

r i g h t ear is as g o o d as left ear t h o u g h there was dif ference o f 

30 d B in i t ia l ly . 

2. Short Increment Sensitivity Index (SISI Test) 

Pat ients w i t h c o c h l e a r lesions d i s t i n g u i s h s m a l l e r changes 

i n i n t e n s i t y o f p u r e t o n e b e t t e r t h a n n o r m a l persons a n d 

those w i t h c o n d u c t i v e o r r e t r o c o c h l e a r p a t h o l o g y . S IS I 

test is thus used to d i f f e r e n t i a t e a c o c h l e a r f r o m a r e t r o c o 

chlear l e s i o n . 

I n t h i s test, a c o n t i n u o u s t o n e is p r e s e n t e d 20 d B a b o v e 

t h e t h r e s h o l d a n d susta ined f o r a b o u t 2 m i n u t e s . E v e r y 5 

seconds, t h e t o n e is increased b y 1 d B a n d 20 such b l i p s are 

p r e s e n t e d . P a t i e n t indicates t h e b l i p s h e a r d . I n c o n d u c t i v e 

deafness, S IS I score is s e l d o m m o r e t h a n 15%; i t is 70—100% 

i n c o c h l e a r deafness; a n d 0—20% i n n e r v e deafness. 

3. Threshold Tone Decay Test 

I t is a measure o f n e r v e f a t i g u e a n d is u s e d t o d e t e c t 

r e t r o c o c h l e a r les ions. N o r m a l l y , a p e r s o n can hear a t o n e 

c o n t i n u o u s l y f o r 60 seconds. I n n e r v e f a t i g u e , h e stops 

h e a r i n g ear l ier . T h e t h r e s h o l d t o n e decay test is s i m p l e a n d 

is p e r f o r m e d i n t h e f o l l o w i n g m a n n e r : 

A t o n e o f 4 0 0 0 H z is presented at 5 d B a b o v e t h e pa t i en t ' s 

t h r e s h o l d o f h e a r i n g , c o n t i n u o u s l y f o r a p e r i o d o f 60 sec

o n d s . I f p a t i e n t stops h e a r i n g earlier, i n t e n s i t y is increased b y 

a n o t h e r 5 d B . T h e p r o c e d u r e is c o n t i n u e d t i l l pa t ient can hear 

t h e t o n e c o n t i n u o u s l y f o r 60 seconds, o r n o l e v e l exists 

above t h e t h r e s h o l d w h e r e t o n e is audible f o r f u l l 60 seconds. 

T h e resul t is expressed as n u m b e r o f d B o f decay . A decay 

m o r e t h a n 25 d B is d i a g n o s t i c o f a r e t r o c o c h l e a r l e s i o n . 

4. Evoked Response Audiometry 

I t is an o b j e c t i v e test w h i c h measures e lec t r i ca l a c t i v i t y i n 

t h e a u d i t o r y p a t h w a y s i n response t o a u d i t o r y s t i m u l i . I t 

r e q u i r e s special e q u i p m e n t w i t h an a v e r a g i n g c o m p u t e r . 

T h e r e are several c o m p o n e n t s o f e v o k e d e lec t r i c response 

b u t o n l y t w o h a v e g a i n e d c l i n i c a l acceptance . T h e y are: 

(a ) E l e c t r o c o c h l e o g r a p h y ( E c o G ) I t measures e l e c t r i 

ca l p o t e n t i a l s a r i s i n g i n t h e c o c h l e a a n d C N V I I I i n 

response t o a u d i t o r y s t i m u l i w i t h i n f i r s t 5 m i l l i s e c 

o n d s . T h e response is i n t h e f o n n o f t h r e e p h e n o m 

ena: c o c h l e a r m i c r o p h o n i c s , s u m m a t i n g p o t e n t i a l s a n d 

t h e a c t i o n p o t e n t i a l o f V I H t h n e r v e . T h e r e c o r d i n g 

e l e c t r o d e is usual ly a t h i n n e e d l e passed t h r o u g h t h e 

t y m p a n i c m e m b r a n e o n t o t h e p r o m o n t o r y . I n adul ts , 

i t can be d o n e u n d e r l o c a l anaesthesia b u t i n c h i l d r e n 

o r a n x i o u s persons s e d a t i o n o r genera l anaesthesia is 

r e q u i r e d . S e d a t i o n does n o t i n t e r f e r e i n these responses. 

E c o G is u s e f u l (i) t o f i n d t h r e s h o l d o f h e a r i n g i n 

y o u n g i n f a n t s a n d c h i l d r e n t o w i t h i n 5 - 1 0 d B , ( i i ) t o 

d i f f e r e n t i a t e lesions o f c o c h l e a f r o m those o f t h e 

V I H t h n e r v e . 

N o r m a l l y t h e r a t i o b e t w e e n t h e a m p l i t u d e o f s u m -

m a t i n g p o t e n t i a l to t h e a c t i o n p o t e n t i a l is less t h a n 



D i s e a s e s o f E a r 
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F i g u r e 4 . 9 

Electrocochleography. ( A ) N o r m a l ear. (B) Ear w i t h Meniere 's 

disease. Vol tage o f s u m m a t i n g p o t e n t i a l (SP) is c o m p a r e d 

w i t h t h a t o f a c t i o n p o t e n t i a l ( A P ) . N o r m a l l y SP is 3 0 % o f AP. 

T h i s r a t i o is enhanced in Meniere 's disease. 

:> _ 
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il-V 2.0 ms 

l-V 4.0 ms 

~ ~ I — 1 — I — 1 — r 
3 4 5 

(1.0 ms/div) 

F i g u r e 4 .10 

Brainstem a u d i t o r y evoked p o t e n t i a l s . 

(a) A m p l i t u d e o f a wave is measured in m i c r o v o l t s (u.V) f r o m 

peak o f a wave t o the peak o f next t r o u g h . 

( b ) A b s o l u t e peak latency is the d u r a t i o n in mi l l i seconds (ms) 

f r o m the s tar t o f cl ick t o appearance o f a wave . 

(c) Interpeak latency o r interval is the d u r a t i o n in mil l iseconds 

between peaks o f t w o waves, e.g., waves l - l l l o r l - V o r III and 

V, a n d i t is c o m p a r e d w i t h n o r m a t i v e d a t a ( l - l l l , 2 .0 ms; l l l - V , 

2.0 ms; l - V , 4 .0 ms) . 

( d ) In teraura l peak latency is the dif ference in mi l l i seconds 

o f a p a r t i c u l a r wave between t w o ears. T h i s is useful in u n i l a t 

eral ear disease, e.g., acoust ic n e u r o m a ( i n t e r a u r a l wave V 

latencies) . 

3 0 % . A n increase i n th is r a t i o is i n d i c a t i v e o f M e n i e r e ' s 

disease ( F i g . 4 . 9 ) . 

( b ) A u d i t o r y b r a i n s t e m r e s p o n s e ( A B R ) A l s o c a l l e d 

B A E R o r B A E P ( b r a i n s t e m a u d i t o r y e v o k e d response 

o r p o t e n t i a l ) o r B E R A ( b r a i n s t e m e v o k e d response 

a u d i o m e t r y ) is t o e l i c i t b r a i n s t e m responses to a u d i t o r y 

s t i m u l a t i o n b y c l icks o r t o n e bursts . I t is a n o n - i n v a s i v e 

t e c h n i q u e t o f i n d t h e i n t e g r i t y o f c e n t r a l a u d i t o r y 

p a t h w a y s t h r o u g h t h e V I H t h n e r v e , p o n s a n d m i d 

b r a i n . I n th is m e t h o d , e lectr ical potent ia ls are generated 

i n response t o several c l i c k s t i m u l i o r t o n e - b u r s t s a n d 

p i c k e d u p f r o m the v e r t e x b y surface electrodes. I t m e a 

sures h e a r i n g s e n s i t i v i t y i n t h e range o f 1 0 0 0 - 4 0 0 0 H z . 

I n a n o r m a l p e r s o n , 7 w a v e s are p r o d u c e d i n t h e f i rs t 

10 m i l l i s e c o n d s . T h e f irst , t h i r d a n d f i f t h waves are m o s t 

stable a n d are used i n m e a s u r e m e n t s . T h e w a v e s are 

s t u d i e d f o r absolute latency, inter-wave latency (usual ly 

b e t w e e n w a v e I a n d V ) a n d the amplitude ( F i g . 4 . 1 0 ) . 

T h e exact a n a t o m i c site o f n e u r a l generators f o r v a r i o u s 

w a v e s is d i s p u t e d b u t t h e latest studies i n d i c a t e t h e f o l l o w 

i n g sites: 

W a v e I D i s t a l p a r t o f C N V I I I 

W a v e I I P r o x i m a l p a r t o f C N V I I I near 

t h e b r a i n s t e m 

W a v e I I I C o c h l e a r n u c l e u s 

W a v e I V S u p e r i o r o l i v a r y c o m p l e x 

© 
1 

W a v e V L a t e r a l l e m n i s c u s 

W a v e s V I a n d V I I I n f e r i o r c o l l i c u l u s 

A s a n a ide m e m o r i e r e m e m b e r t h e p n e u m o n i c E E C O L I 

( e i g h t , e i g h t , c o c h l e a r n u c l e u s , o l i v a r y c o m p l e x , l a te ra l 

l e m n i s c u s , i n f e r i o r c o l l i c u l u s ) compare E C O L I - M A i n 

p a t h w a y s o f h e a r i n g . 

A B R is used : 

( i ) A s a s c r e e n i n g p r o c e d u r e f o r i n f a n t s . 

( i i ) T o d e t e r m i n e t h e t h r e s h o l d o f h e a r i n g i n i n f a n t s ; also 

i n c h i l d r e n a n d adults w h o d o n o t c o o p e r a t e a n d i n 

m a l i n g e r e r s . 

( i i i ) T o d iagnose r e t r o c o c h l e a r p a t h o l o g y p a r t i c u l a r l y 

acoust ic n e u r o m a . 

( i v ) T o d iagnose b r a i n s t e m p a t h o l o g y , e .g. m u l t i p l e scle

rosis o r p o n t i n e t u m o u r s . 

( v i ) T o m o n i t o r C N V I I I i n t r a o p e r a t i v e l y i n s u r g e r y o f 

acoust ic n e u r o m a s to preserve t h e f u n c t i o n o f c o c h l e a r 

n e r v e . 

5. Otoacoustic Emissions (OAEs) 

T h e y are l o w i n t e n s i t y sounds p r o d u c e d b y o u t e r h a i r cells 

o f a n o r m a l c o c h l e a a n d can be e l i c i t e d b y a v e r y sens i t ive 

m i c r o p h o n e p l a c e d i n t h e e x t e r n a l ear cana l a n d a n a l y z e d 

b y a c o m p u t e r . S o u n d p r o d u c e d b y o u t e r h a i r cells t ravels 

i n a reverse d i r e c t i o n : o u t e r h a i r cells ~* basdar m e m 

b r a n e - v p e r i l y m p h - » o v a l w i n d o w —• ossicles —• t y m p a n i c 



A s s e s s m e n t o f H e a r i n g 

m e m b r a n e —> ear canal . O A E s are p r e s e n t w h e n o u t e r h a i r 

cells are h e a l t h y a n d are absent w h e n t h e y are d a m a g e d 

a n d t h u s h e l p t o test t h e f u n c t i o n o f c o c h l e a . T h e y d o n o t 

d isappear i n e i g h t h n e r v e p a t h o l o g y as c o c h l e a r h a i r cells 

are n o r m a l . 

T y p e s o f O A E s : B r o a d l y O A E s are o f t w o types : s p o n 

taneous o r e v o k e d . T h e l a t t e r are e l i c i t e d b y a s o u n d 

s t i m u l u s . 

Spontaneous OAEs: T h e y are present i n h e a l t h y n o r m a l 

h e a r i n g persons w h e r e h e a r i n g loss does n o t e x c e e d 30 d B . 

T h e y m a y be absent i n 5 0 % o f n o r m a l persons . 

Evoked OAEs: T h e y are f u r t h e r d i v i d e d i n t o t w o types 

d e p e n d i n g o n t h e s o u n d s t i m u l u s used t o e l i c i t t h e m . 

(a ) T r a n s i e n t e v o k e d O A E s ( T E O A E s ) . E v o k e d b y 

c l i c k s . A series o f c l i c k s t i m u l i are p r e s e n t e d at 

8 0 - 8 5 d B S P L a n d response r e c o r d e d . 

( b ) D i s t o r t i o n p r o d u c t O A E s ( D P O A E s ) . T w o tones are 

s i m u l t a n e o u s l y p r e s e n t e d t o t h e c o c h l e a t o p r o d u c e 

d i s t o r t i o n p r o d u c t s . T h e y h a v e b e e n used t o test h e a r 

i n g i n t h e range o f 1 0 0 0 - 8 0 0 0 H z . 

U s e s 

i . O A E s are used as a s c r e e n i n g test o f h e a r i n g i n n e o 

nates a n d t o test h e a r i n g i n u n c o o p e r a t i v e o r m e n t a l l y 

c h a l l e n g e d i n d i v i d u a l s after s e d a t i o n . S e d a t i o n does 

n o t i n t e r f e r e w i t h O A E s . 

2. T h e y h e l p t o d i s t i n g u i s h c o c h l e a r f r o m r e t r o c o c h l e a r 

h e a r i n g loss. O A E s are absent i n c o c h l e a r les ions , e .g . 

o t o t o x i c s e n s o r i n e u r a l h e a r i n g loss. T h e y d e t e c t o t o 

t o x i c effects ear l i e r t h a n p u r e - t o n e a u d i o m e t r y . 

3 . O A E s are also use fu l t o diagnose r e t r o c o c h l e a r p a t h o l 

o g y , especially a u d i t o r y n e u r o p a t h y . A u d i t o r y n e u r o p 

a t h y is a n e u r o l o g i c d i s o r d e r o f C N V I I I . A u d i o m e t r i c 

tests, e .g . S N H L f o r p u r e tones , i m p a i r e d speech d i s 

c r i m i n a t i o n score, absent o r a b n o r m a l a u d i t o r y b r a i n 

s t e m response, s h o w a r e t r o c o c h l e a r t y p e o f l e s i o n b u t 

O A E s are n o r m a l . 

O A E s are absent i n 5 0 % o f n o r m a l i n d i v i d u a l s , lesions 

o f c o c h l e a , m i d d l e ear d isorders (as s o u n d t r a v e l l i n g i n 

reverse d i r e c t i o n c a n n o t b e p i c k e d u p ) a n d w h e n h e a r i n g 

loss exceeds 30 d B . 

6. Central Auditory Tests 

T h e s e tests are d e s i g n e d t o f i n d defects i n t h e c e n t r a l a u d i 

t o r y p a t h w a y s a n d t h e t e m p o r a l c o r t e x . Several tests w i t h 

test s ignal d e l i v e r e d t o o n e ear ( m o n o t i c ) o r b o t h ears 

( d i c h o t i c ) h a v e b e e n used, b u t c u r r e n t l y t h e " S t a g g e r e d 

spondaic w o r d s " test is w i d e l y e m p l o y e d . C e n t r a l a u d i t o r y 

tests are n o t used r o u t i n e l y . 

7. Hearing Assessment in Infants and Children 

(seepage 131) 



Hearing Loss 

C L A S S I F I C A T I O N 

Hearing Loss 

Organic Non-organic 

Conductive Sensorineural 

Sensory Neural 
cochlear) 

Central 
(Vlllih nerve) (Central auditory 

pathways) 

C O N D U C T I V E H E A R I N G L O S S A N D I T S 

M A N A G E M E N T 

A v e r a g e H e a r i n g L o s s S e e n in D i f f e r e n t L e s i o n s 

o f C o n d u c t i v e A p p a r a t u s I 
C o m p l e t e o b s t r u c t i o n o f ear canal : 3 0 d B 

2. P e r f o r a t i o n o f t y m p a n i c m e m b r a n e 

( I t varies a n d is d i r e c t l y p r o p o r t i o n a l 

t o t h e size o f p e r f o r a t i o n ) : 1 0 - 4 0 d B 

Oss icu lar i n t e r r u p t i o n w i t h i n t a c t d r u m : 54 d B 

4 . O s s i c u l a r i n t e r r u p t i o n w i t h p e r f o r a t i o n : 38 d B 

M a l l e u s f i x a t i o n : 1 0 - 2 5 d B 

6. C l o s u r e o f o v a l w i n d o w : 6 0 d B 

N o t e here that ossicular i n t e r r u p t i o n w i t h i n t a c t d r u m 

causes m o r e loss t h a n ossicular i n t e r r u p t i o n w i t h p e r f o r a t e d 

d r u m . 

A n y disease process w h i c h in ter feres w i t h t h e c o n d u c t i o n 

o f s o u n d t o reach cochlea causes c o n d u c t i v e h e a r i n g loss. 

T h e l e s i o n m a y l ie i n t h e e x t e r n a l ear a n d t y m p a n i c m e m 

b r a n e , m i d d l e ear o r ossicles u p t o s tapedioves t ibu lar j o i n t . 

T h e character is t ics o f c o n d u c t i v e h e a r i n g loss are: 

L N e g a t i v e R i n n e test, i . e . B O A C . 

2. W e b e r la tera l ised t o p o o r e r ear. 

N o r m a l abso lute b o n e c o n d u c t i o n . 

L o w f r e q u e n c i e s a f fec ted m o r e . 

A u d i o m e t r y s h o w s b o n e c o n d u c t i o n b e t t e r t h a n air 

c o n d u c t i o n w i t h a i r - b o n e g a p . G r e a t e r t h e a i r - b o n e 

gap , m o r e is t h e c o n d u c t i v e loss ( F i g . 5 . 1 ) . 

6 . Loss is n o t m o r e t h a n 6 0 d B . 

7 . Speech d i s c r i m i n a t i o n is g o o d . 

[ Aetiology J 

T h e cause m a y be c o n g e n i t a l ( T a b l e 5.1) o r a c q u i r e d 

( T a b l e 5 . 2 ) . 
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F i g u r e 5.1 

( A ) A u d i o g r a m o f r ight ear s h o w i n g conduct ive hearing loss 

w i t h A - B gap. (B) Symbols used in a u d i o g r a m char t ing . 
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T a b l e 5.1 Congeni ta l causes o f conduct ive hear ing loss 

M e a t a l atresia 

Fixation o f stapes f o o t p l a t e 

Fixat ion o f mal leus head 

Ossicular d i s c o n t i n u i t y 

C o n g e n i t a l c h o l e s t e a t o m a 

T a b l e 5 .2 A c q u i r e d causes o f conduct ive hear ing loss 

External ear A n y o b s t r u c t i o n in the ear canal , e.g. wax , 

fore ign b o d y , f u r u n c l e , acute i n f l a m m a t o r y 

swel l ing , benign o r m a l i g n a n t t u m o u r or 

atresia o f canal . 

M i d d l e ear (a) Per fora t ion o f t y m p a n i c m e m b r a n e , 

t r a u m a t i c or infective 

( b ) F luid in the m i d d l e ear, e.g. acute o t i t i s 

m e d i a , serous o t i t i s m e d i a o r 

h a e m o t y m p a n u m 

(c ) Mass in m i d d l e ear, e.g. benign o r 

m a l i g n a n t t u m o u r 

( d ) D i s r u p t i o n o f ossicles, e.g. t r a u m a r o 

ossicular c h a i n , c h r o n i c suppura t ive 

o t i t i s media , c h o l e s t e a t o m a 

(e) F ixat ion o f ossicles, e.g. otosclerosis , 

tympanosc leros i s , adhesive o t i t i s m e d i a 

( f ) Eustachian t u b e blockage, e.g. retracted 

t y m p a n i c membrane , serous ot i t i s media . 

M a n a g e m e n t 

M o s t cases o f c o n d u c t i v e h e a r i n g loss can be m a n a g e d b y 

m e d i c a l o r s u r g i c a l means . T r e a t m e n t o f these c o n d i t i o n s 

is discussed i n respec t ive sect ions . B r i e f l y , i t consists of : 

1. R e m o v a l o f c a n a l o b s t r u c t i o n s , e .g . i m p a c t e d w a x , 

f o r e i g n b o d y , o s t e o m a o r exostosis , k e r a t o t i c mass, 

b e n i g n o r m a l i g n a n t t u m o u r s , m e a t a l atresia. 

2 . R e m o v a l o f f l u i d M y r i n g o t o m y w i t h o r w i t h o u t 

g r o m m e t i n s e r t i o n . 

3 . R e m o v a l o f m a s s f r o m m i d d l e e a r T y m p a n o t o m y 

a n d r e m o v a l o f s m a l l m i d d l e ear t u m o u r s o r c h o l e s t e 

a t o m a b e h i n d i n t a c t t y m p a n i c m e m b r a n e . 

4 . S t a p e d e c t o m y , as i n o t o s c l e r o t i c f i x a t i o n o f stapes 

f o o t p l a t e . 

T y m p a n o p l a s t y R e p a i r o f p e r f o r a t i o n , ossicular c h a i n 

o r b o t h . 

6 . H e a r i n g a i d I n cases, w h e r e s u r g e r y is n o t poss ib le , 

r e f u s e d o r has f a i l e d . 

Tympanoplasty 

I t is an o p e r a t i o n to (i) eradicate disease i n the m i d d l e ear a n d 

( i i ) t o r e c o n s t r u c t h e a r i n g m e c h a n i s m . I t m a y b e c o m b i n e d 

w i t h m a s t o i d e c t o m y i f disease process so d e m a n d s . T y p e o f 

m i d d l e ear r e c o n s t r u c t i o n d e p e n d s o n t h e d a m a g e present 

i n t h e ear. T h e p r o c e d u r e m a y be l i m i t e d o n l y t o r e p a i r o f 

t y m p a n i c m e m b r a n e (myringoplasty), o r t o r e c o n s t r u c t i o n o f 

ossicular c h a i n (ossiculoplasty), o r b o t h (tympanoplasty). 

R e c o n s t r u c t i v e surgery o f t h e ear has b e e n g r e a d y fac i l i ta ted 

b y d e v e l o p m e n t o f o p e r a t i n g m i c r o s c o p e , m i c r o s u r g i c a l 

i n s t r u m e n t s a n d b i o c o m p a t i b l e i m p l a n t mater ia ls . 

F r o m t h e p h y s i o l o g y o f h e a r i n g m e c h a n i s m , t h e f o l l o w 

i n g p r i n c i p l e s can be d e d u c e d t o restore h e a r i n g surgica l ly : 

( i ) An intact tympanic membrane, t o p r o v i d e large h y d r a u 

l i c r a t i o b e t w e e n t h e t y m p a n i c m e m b r a n e a n d stapes 

f o o t p l a t e . 

( i i ) Ossicular chain, t o c o n d u c t s o u n d f r o m t y m p a n i c 

m e m b r a n e t o t h e o v a l w i n d o w . 

( i i i ) Two functioning windows, o n e o n t h e scala v e s t i b u l i ( to 

r e c e i v e s o u n d v i b r a t i o n s ) a n d t h e o t h e r o n t h e scala 

t y m p a n i ( to act as a r e l i e f w i n d o w ) . I f i t is o n l y o n e 

w i n d o w , as i n stapes f i x a t i o n o r c losure o f r o u n d w i n 

d o w , t h e r e w i l l b e n o m o v e m e n t o f c o c h l e a r fluids 

r e s u l t i n g i n c o n d u c t i v e h e a r i n g loss. 

( i v ) Acoustic separation of two windows, so t h a t s o u n d does 

n o t r e a c h b o t h t h e w i n d o w s s i m u l t a n e o u s l y . I t can be 

a c h i e v e d b y p r o v i d i n g an i n t a c t t y m p a n i c m e m b r a n e , 

p r e f e r e n t i a l p a t h w a y t o o n e w i n d o w (usual ly the oval) 

b y p r o v i d i n g ossicular c h a i n a n d b y t h e presence o f 

air i n t h e m i d d l e ear. 

( v ) Functioning eustachian tube, t o p r o v i d e a e r a t i o n t o t h e 

m i d d l e ear. 

( v i ) A functioning sensorineural apparatus, i . e . t h e cochlea a n d 

V H I t h n e r v e . 

T y p e s o f t y m p a n o p l a s t y W u l l s t e i n classif ied t y m p a n o 

plasty i n t o f i v e types ( F i g . 5 . 2 ) . 

T y p e I D e f e c t is p e r f o r a t i o n o f t y m p a n i c m e m b r a n e 

w h i c h is r e p a i r e d w i t h a g r a f t . I t is also ca l led 

m y r i n g o p l a s t y . 

T y p e I I D e f e c t is p e r f o r a t i o n o f t y m p a n i c m e m b r a n e 

w i t h e r o s i o n o f m a l l e u s . G r a f t is p l a c e d o n t h e 

i n c u s o r r e m n a n t o f m a l l e u s . 

T y p e I I I M a l l e u s a n d incus are absent. G r a f t is p laced 

d i r e c t l y o n t h e stapes head . I t is also cal led myrin-

gostapediopexy or columella tympanoplasty. 

T y p e I V O n l y t h e f o o t p l a t e o f stapes is present . I t is 

e x p o s e d t o t h e e x t e r n a l ear, a n d gra f t is p laced 

b e t w e e n t h e o v a l a n d r o u n d w i n d o w s . A n a r 

r o w m i d d l e ear ( c a v u m m i n o r ) is t h u s created, 

t o have an air p o c k e t a r o u n d t h e r o u n d w i n d o w . 

A m u c o s a - l i n e d space e x t e n d s f r o m t h e eusta

c h i a n t u b e t o t h e r o u n d w i n d o w . S o u n d waves 

i n t h i s case act d i r e c t l y o n t h e f o o t p l a t e w h i l e 

the r o u n d w i n d o w has b e e n s h i e l d e d . 



Type III (Myringostapediopexy) Type IV Type V (Fenestration) 

F i g u r e 5 .2 

Types o f t y m p a n o p l a s t y . The graf t is progressively in c o n t a c t w i t h malleus ( type I ) , incus ( type I I ) , stapes (type I I I ) , stapes f o o t p l a t e 

( type IV), or fenestra in hor izonta l semicircular canal ( type V ) . In classical type IV, the graf t was at tached t o p r o m o n t o r y , this provides 

s o u n d p r o t e c t i o n for r o u n d w i n d o w w h i l e f o o t p l a t e was directly exposed. 

T y p e V Stapes f o o t p l a t e is f i x e d b u t r o u n d w i n d o w is 

f u n c t i o n i n g . I n s u c h cases, a n o t h e r w i n d o w is 

c rea ted o n h o r i z o n t a l s e m i c i r c u l a r cana l a n d 

c o v e r e d w i t h a graf t . A l s o c a l l e d fenestration 

operation. 

Severa l m o d i f i c a t i o n s have appeared i n t h e a b o v e clas

s i f i c a t i o n a n d t h e y m a i n l y p e r t a i n t o t h e types o f ossicular 

r e c o n s t r u c t i o n . 

M y r i n g o p l a s t y I t is repa i r o f t y m p a n i c m e m b r a n e . G r a f t 

mater ia ls o f c h o i c e are t e m p o r a l i s fascia o r t h e p e r i c h o n 

d r i u m t a k e n f r o m t h e p a t i e n t . S o m e t i m e s , h o m o g r a f t s such 

as d u r a , v e i n , fascia o r cadaver t y m p a n i c m e m b r a n e are also 

used. R e p a i r can be d o n e b y t w o t e c h n i q u e s — t h e u n d e r l a y 

o r t h e o v e r l a y . I n t h e underlay technique, m a r g i n s o f p e r f o 

r a t i o n are f r e s h e n e d a n d t h e gra f t p l a c e d m e d i a l t o p e r f o 

r a t i o n o r t y m p a n i c a n n u l u s , i f large , a n d is s u p p o r t e d b y 

g e l f o a m i n t h e m i d d l e ear ( F i g . 5 . 3 A ) . I n t h e overlay tech

nique, t h e gra f t is p l a c e d lateral to f i b r o u s layer o f t h e t y m 

p a n i c m e m b r a n e after c a r e f u l l y r e m o v i n g all s q u a m o u s 

e p i t h e l i u m f r o m t h e lateral surface o f t y m p a n i c m e m b r a n e 

r e m n a n t ( F i g . 5.313 a n d C h a p t e r SO). 

O s s i c u l a r r e c o n s t r u c t i o n I t is r e q u i r e d w h e n t h e r e is 

d e s t r u c t i o n o r f i x a t i o n o f ossicular c h a i n . M o s t c o m m o n 

d e f e c t is necrosis o f t h e l o n g process o f i n c u s , t h e m a l l e u s 

a n d t h e stapes b e i n g n o r m a l . I n o t h e r s , t h e r e is a d d i t i o n a l 

loss o f stapes s u p e r s t r u c t u r e , l e a v i n g o n l y a m o b i l e f o o t 

plate a n d m a l l e u s . Y e t i n o thers , o n l y t h e f o o t p l a t e is l e f t , 

all o t h e r ossicles, t h e m a l l e u s , i n c u s a n d t h e stapes s u p e r 

s t r u c t u r e are d e s t r o y e d . 

R e p a i r o f o s s i c u l a r c h a i n can be a c h i e v e d b y t h e use 

o f a u t o g r a f t i n c u s o r car t i lage , h o m o g r a f t ossicles, o r t h e 

F i g u r e 5 .3 

Myringoplas ty . ( A ) Under lay technique—fascia gra f t is under 

the anter ior annulus . It is s u p p o r t e d by gel foam in the middle 

ear t o prevent media l displacement . (B) Overlay t e c h n i q u e -

fascia gra f t lies lateral t o anter ior annulus o n t o the anter ior 

bony canal w a l l . It is placed medial t o malleus handle t o pre

vent lateral izat ion. 

p r o s t h e t i c i m p l a n t s m a d e o f c e r a m i c ( h y d r o x y a p a t i t e ) o r 

t e f l o n . T h e t e c h n i q u e s c o m m o n l y e m p l o y e d i n ossicular 

r e c o n s t r u c t i o n i n s u c h cases are i n c u s t r a n s p o s i t i o n o r a 

s c u l p t u r e d ossicle ( F i g . 5 . 4 ) . 

M o s t c o m m o n ossicular f i x a t i o n s are t h e ankylos i s o f 

stapes f o o t p l a t e as i n otosc leros is , a n d t h e c o n g e n i t a l o r 

a c q u i r e d f i x a t i o n o f t h e h e a d o f m a l l e u s i n t h e a t t i c . 

A n k y l o s i s o f stapes can be c o r r e c t e d b y r e m o v a l o f the 

f i x e d stapes a n d its r e p l a c e m e n t b y a prosthesis w h i l e t h e 

a t t i c f i x a t i o n o f mal leus h e a d entai ls r e m o v a l o f t h e h e a d 

o f m a l l e u s a n d e n t i r e i n c u s a n d t h e n es tab l i sh ing c o n t a c t 

b e t w e e n h a n d l e o f mal leus a n d t h e stapes. 

Pros thet i c i m p l a n t s i n c l u d e a T O R P o r a P O R P ( total o r 

p a r t i a l ossicular r e p l a c e m e n t prosthesis) . T h e y are m a d e o f 



H e a r i n g L o s s 

t e f l o n o r c e r a m i c ( F i g . 5 . 5 ) . A T O R P is used to b r i d g e t h e 

gap b e t w e e n t y m p a n i c m e m b r a n e a n d stapes f o o t p l a t e 

w h i l e a P O R P is used t o p r o v i d e a d i r e c t c o n t a c t b e t w e e n 

t y m p a n i c m e m b r a n e a n d stapes h e a d . 

F i g u r e 5 .4 

Ossicular r e c o n s t r u c t i o n . Scu lptured a u t o g r a f t or h o m o g r a f t 

ossicles have been used. ( A ) Malleus—Stapes assembly. 

M o d i f i e d incus g r a f t c o n n e c t i n g malleus handle w i t h stapes 

head. (B) M a l l e u s — F o o t p l a t e assembly. M o d i f i e d malleus 

c o n n e c t i n g mal leus h a n d l e w i t h stapes f o o t p l a t e . (C) M o d i f i e d 

incus c o n n e c t i n g T M t o stapes head. Mal leus is missing. ( D ) 

M o d i f i e d incus c o n n e c t i n g T M t o stapes f o o t p l a t e . 

I I 

J c 

F i g u r e 5.5 

Hydroxyapati teTORP and PORP centered (A) and offset (B) types. 

S E N S O R I N E U R A L H E A R I N G L O S S A N D 

I T S M A N A G E M E N T 

S e n s o r i n e u r a l h e a r i n g l o s s ( S N H L ) results f r o m lesions 

o f t h e c o c h l e a , V I H t h n e r v e o r c e n t r a l a u d i t o r y p a t h w a y s . 

I n m a y be present at b i r t h ( c o n g e n i t a l ) o r start l a te r i n l i f e 

( a c q u i r e d ) . 

T h e character is t ics o f s e n s o r i n e u r a l h e a r i n g loss are: 

. A p o s i t i v e R i n n e test, i . e . a ir A C > B C . 

2. W e b e r la tera l ised t o b e t t e r ear. 

B o n e c o n d u c t i o n r e d u c e d o n S c h w a b a c h a n d absolute 

b o n e c o n d u c t i o n tests. 
: M o r e o f t e n i n v o l v i n g h i g h f r e q u e n c i e s . 

5. N o gap b e t w e e n air a n d b o n e c o n d u c t i o n c u r v e o n 

a u d i o m e t r y ( F i g . 5 . 6 ) . 

6 . Loss m a y e x c e e d 60 d B . 

7 . S p e e c h d i s c r i m i n a t i o n is p o o r . 

S. T h e r e is d i f f i c u l t y i n h e a r i n g i n the presence o f noise . 

| A e t i o l o g y o f S N H L | 

Congenital 

I t is p r e s e n t at b i r t h a n d is t h e resul t o f a n o m a l i e s o f the 

i n n e r ear o r d a m a g e to t h e h e a r i n g apparatus b y p r e n a t a l 

o r p e r i n a t a l factors (see page 127) . 

Acquired 

I t appears la ter i n l i f e . T h e cause m a y be g e n e t i c o r n o n -

g e n e t i c . T h e gene t i c cause m a y m a n i f e s t late (de layed 

onset) a n d affect o n l y t h e h e a r i n g , o r be a p a r t o f a l a rger 
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A u d i o g r a m o f r ight ear s h o w i n g sensorineural loss w i t h no 

A - B gap. 



s y n d r o m e a f f e c t i n g o t h e r systems o f the b o d y as w e l l . 

C o m m o n causes o f a c q u i r e d S N H L i n c l u d e : 

1 . I n f e c t i o n s o f l a b y r i n t h - v i r a l , b a c t e r i a l o r s p i r o c h a e t a l , 

2 . T r a u m a t o l a b y r i n t h o r V I H t h n e r v e , e .g. f rac tures 

o f t e m p o r a l b o n e o r c o n c u s s i o n o f l a b y r i n t h o r ear 

s u r g e r y , 

3 . N o i s e - i n d u c e d h e a r i n g loss, 

4 . O t o t o x i c d r u g s , 

5 . Presbycusis , 

6 . M e n i e r e ' s disease, 

7. A c o u s t i c n e u r o m a , 

8 . S u d d e n h e a r i n g loss, 

9 . F a m i l i a l progress ive S N H L , 

1 0 . Sys temic disorders , e.g. diabetes, h y p o t h y r o i d i s m , k i d 

n e y disease, a u t o i m m u n e disorders , m u l t i p l e sclerosis, 

b l o o d dyscrasias. 

D i a g n o s i s 

1. H i s t o r y i t is i m p o r t a n t t o k n o w w h e t h e r disease is 

c o n g e n i t a l o r a c q u i r e d , s t a t i o n a r y o r progress ive , associ

a ted w i t h o t h e r s y n d r o m e s o r n o t , i n v o l v e m e n t o f o t h e r 

m e m b e r s o f t h e f a m i l y a n d possible a e t i o l o g i c fac tors . 

2 . S e v e r i t y o f d e a f n e s s ( m i l d , m o d e r a t e , m o d e r a t e l y 

severe, severe, p r o f o u n d o r t o t a l ) T h i s can b e f o u n d o u t 

o n a u d i o m e t r y . 

3 . T y p e o f a u d i o g r a m w h e t h e r loss is h i g h f r e q u e n c y , 

l o w f r e q u e n c y , m i d - f r e q u e n c y o r flat t y p e . 

4 . S i t e o f l e s i o n , i . e . c o c h l e a r , r e t r o c o c h l e a r o r c e n t r a l . 

5 . L a b o r a t o r y tests T h e y d e p e n d o n t h e a e t i o l o g y 

suspected, e .g. X - r a y s o r C T scan o f t e m p o r a l b o n e f o r 

e v i d e n c e o f b o n e d e s t r u c t i o n ( c o n g e n i t a l c h o l e s t e a t o m a , 

g l o m u s t u m o u r , m i d d l e ear m a l i g n a n c y o r acoust ic n e u 

r o m a ) , b l o o d c o u n t s ( l e u k a e m i a ) , b l o o d sugar (diabetes) , 

s e r o l o g y f o r s y p h i l i s , t h y r o i d f u n c t i o n s ( h y p o t h y r o i d i s m ) , 

k i d n e y f u n c t i o n tests, etc . 

M a n a g e m e n t 

E a r l y d e t e c t i o n o f S N H L is i m p o r t a n t as measures can b e 

t a k e n to s top its progress, reverse i t o r t o start an early r e h a 

b i l i t a t i o n p r o g r a m m e , so essential f o r c o m m u n i c a t i o n . 

Syphilis o f t h e i n n e r ear is t reatable w i t h h i g h doses o f 

p e n i c i l l i n a n d s tero ids w i t h i m p r o v e m e n t i n h e a r i n g . 

H e a r i n g loss o f hypothyroidism can be r e v e r s e d w i t h 

r e p l a c e m e n t t h e r a p y . Serous labyrinthitis can b e r e v e r s e d 

b y a t t e n t i o n t o m i d d l e ear i n f e c t i o n . E a r l y m a n a g e m e n t 

of Meniere's disease can p r e v e n t f u r t h e r episodes o f v e r t i g o 

a n d h e a r i n g loss. S N H L d u e t o perilymph fistula can be 

c o r r e c t e d s u r g i c a l l y b y sea l ing t h e f i s t u l a i n t h e o v a l o r 

r o u n d w i n d o w w i t h fat . 

Ototoxic drugs s h o u l d b e used w i t h care a n d d i s c o n t i n 

u e d i f c a u s i n g h e a r i n g loss. I n m a n y s u c h cases, i t m a y be 

possible t o r e g a i n h e a r i n g , t o t a l o r p a r t i a l , i f t h e d r u g is 

s t o p p e d . Noise induced hearing loss can be p r e v e n t e d f r o m 

f u r t h e r d e t e r i o r a t i o n i f t h e p e r s o n is r e m o v e d f r o m t h e 

n o i s y s u r r o u n d i n g s . 

R e h a b i l i t a t i o n o f h e a r i n g - i m p a i r e d w i t h h e a r i n g aids 

a n d o t h e r devices is discussed i n C h a p t e r 2 0 . 

S P E C I F I C F O R M S O F H E A R I N G L O S S 

A . I n f l a m m a t i o n s o f L a b y r i n t h 

I t m a y be v i r a l , b a c t e r i a l o r s y p h i l i t i c . 

1 . V i r a l l a b y r i n t h i t i s V i m s e s usual ly reach the i n n e r ear b y 

b l o o d stream af fec t ing stria vascularis a n d t h e n the e n d o l y m p h 

a n d o r g a n o f C o r t i . Measles, m u m p s and cytomegaloviruses 

are w e l l d o c u m e n t e d t o cause l a b y r i n t h i t i s . Several o t h e r 

vimses, e.g. rubel la , herpes zoster, herpes s i m p l e x , in f luenza 

and E p s t e i n - B a r r are c l in i ca l ly k n o w n to cause deafness b u t 

d i rec t p r o o f o f t h e i r invas ion o f l a b y r i n t h is l a c k i n g . 

2 . B a c t e r i a l B a c t e r i a l i n f e c t i o n s reach l a b y r i n t h t h r o u g h 

t h e m i d d l e ear ( t y m p a n o g e n i c ) o r t h r o u g h C S F ( m e n i n g o -

genic ) . L a b y r i n t h i t i s as a c o m p l i c a t i o n o f m i d d l e ear i n f e c t i o n 

is discussed o n page 52 . S e n s o r i n e u r a l deafness f o l l o w i n g 

m e n i n g i t i s is a w e l l - k n o w n c l i n i c a l e n t i t y . B a c t e r i a c a n 

i n v a d e t h e l a b y r i n t h a l o n g n e r v e s , vessels, c o c h l e a r a q u e 

d u c t o r t h e e n d o l y m p h a t i c sac. M e m b r a n o u s l a b y r i n t h is 

t o t a l l y d e s t r o y e d . 

3 . S y p h i l i t i c S e n s o r i n e u r a l h e a r i n g loss is caused b o t h 

b y c o n g e n i t a l a n d a c q u i r e d s y p h i l i s . C o n g e n i t a l syphi l i s is 

o f t w o types : t h e early form, m a n i f e s t i n g at t h e age o f 2 o r 

t h e late form, m a n i f e s t i n g at t h e age o f 8 - 2 0 years. S y p h i l i t i c 

i n v o l v e m e n t o f t h e i n n e r ear c a n cause: 

( i ) S u d d e n s e n s o r i n e u r a l h e a r i n g loss w h i c h m a y be u n i 

la tera l o r b i l a t e r a l . T h e l a t t e r is usual ly s y m m e t r i c a l i n 

h i g h f r e q u e n c i e s o r is a flat t y p e . 

( i i ) M e n i e r e ' s s y n d r o m e w i t h episodic v e r t i g o , fluctuating 

h e a r i n g loss, t i n n i t u s a n d aural fullness—-a p i c t u r e 

s i m u l a t i n g M e n i e r e ' s disease. 

( i i i ) H e n n e b e r t ' s s ign . A p o s i t i v e f i s tu la s ign i n t h e absence 

o f a f i s t u l a . T h i s is d u e t o f i b r o u s adhes ions b e t w e e n 

t h e stapes f o o t p l a t e a n d t h e m e m b r a n o u s l a b y r i n t h . 

( i v ) T u l l i o p h e n o m e n o n i n w h i c h l o u d s o u n d s p r o d u c e 

v e r t i g o . 

Diagnosis o f o t o s y p h i l i s can be m a d e b y o t h e r c l i n i c a l 

e v i d e n c e o f late a c q u i r e d o r c o n g e n i t a l s y p h i l i s ( i n t e r s t i t i a l 



k e r a t i t i s , H u t c h i n s o n ' s t e e t h , saddle nose , nasal septal p e r 

f o r a t i o n a n d f r o n t a l boss ing) a n d t h e l a b o r a t o r y tests. F T A -

A B S ( f l u o r e s c e n t t r e p o n e m a - a b s o r p t i o n test) a n d V D R L 

o r R P R ( r a p i d plasma reag in) tests f r o m C S F are u s e f u l to 

establish t h e diagnosis . 

Treatment o f o t o s y p h i l i s i n c l u d e s i . v . p e n i c i l l i n a n d 

s tero ids . 

I B . F a m i l i a l P r o g r e s s i v e S e n s o r i n e u r a l 

H e a r i n g L o s s 1 
I t is a g e n e t i c d i s o r d e r i n w h i c h t h e r e is progress ive d e g e n 

e r a t i o n o f t h e c o c h l e a s t a r t i n g i n late c h i l d h o o d o r ear ly 

a d u l t l i f e . H e a r i n g loss is b i l a t e r a l w i t h f la t o r bas in - shaped 

a u d i o g r a m b u t a n e x c e l l e n t speech d i s c r i m i n a t i o n . 

H C . O t o t o x i c i t y j | 

V a r i o u s d r u g s a n d c h e m i c a l s c a n d a m a g e t h e i n n e r ear a n d 

cause s e n s o r i n e u r a l h e a r i n g loss a n d t i n n i t u s ( T a b l e 5 .3 ) . 

1 . A m i n o g l y c o s i d e a n t i b i o t i c s S t r e p t o m y c i n , g e n t a m i c i n 

a n d t o b r a m y c i n are p r i m a r i l y v e s t i b u l o t o x i c . T h e y selec

t i v e l y d e s t r o y t y p e I h a i r cells o f the crista a m p u l l a r i s b u t , 

a d m i n i s t e r e d i n large doses, can also d a m a g e t h e coch lea . 

N e o m y c i n , k a n a m y c i n , a m i k a c i n , s i s o m y c i n a n d d i h y -

d r o s t r e p t o m y c i n are c o c h l e o t o x i c . T h e y cause select ive 

d e s t r u c t i o n o f o u t e r h a i r cells, s t a r t i n g at t h e basal c o i l a n d 

p r o g r e s s i n g o n t o t h e apex o f c o c h l e a . 

Pat ients p a r t i c u l a r l y at r i sk are those 

( i ) h a v i n g i m p a i r e d r e n a l f u n c t i o n , 

( i i ) e l d e r l y p e o p l e a b o v e t h e age o f 65 , 

( i i i ) c o n c o m i t a n t l y r e c e i v i n g o t h e r o t o t o x i c d r u g s , 

( i v ) w h o have already r e c e i v e d a m i n o g l y c o s i d e ant ib iot ics , 

( v ) w h o h a v e g e n e t i c s u s c e p t i b i l i t y t o a m i n o g l y c o s i d e s . 

H e r e t h e a n t i b i o t i c b i n d s t o t h e ribosome a n d i n t e r 

feres w i t h p r o t e i n synthesis , t h u s c a u s i n g d e a t h o f t h e 

c o c h l e a r cells. 

S y m p t o m s o f o t o t o x i c i t y — h e a r i n g loss, t i n n i t u s a n d / o r 

g i d d i n e s s — m a y m a n i f e s t d u r i n g t r e a t m e n t o r af ter c o m 

p l e t i o n o f t h e t r e a t m e n t ( d e l a y e d t o x i c i t y ) . 

2 . D i u r e t i c s F u r o s e m i d e a n d e t h a c r y n i c a c i d are c a l l e d 

loop diuretics as t h e y b l o c k t r a n s p o r t o f s o d i u m a n d c h l o r i d e 

i o n s i n t h e a s c e n d i n g l o o p o f H e n l e . T h e y are k n o w n t o 

cause o e d e m a a n d cyst ic changes i n t h e stria vascularis o f 

t h e c o c h l e a r d u c t . I n m o s t cases, t h e e f fec t is reversible b u t 

p e r m a n e n t d a m a g e m a y o c c u r . 

3 . S a l i c y l a t e s S y m p t o m s o f sal icylate o t o t o x i c i t y are 

t i n n i t u s a n d b i l a t e r a l s e n s o r i n e u r a l h e a r i n g loss p a r t i c u l a r l y 

a f f e c t i n g h i g h e r f r e q u e n c i e s . Site o f l e s i o n t e s t i n g indica tes 

c o c h l e a r i n v o l v e m e n t , b u t l i g h t a n d e l e c t r o n m i c r o s c o p y 

1 O t o t o x i c d r u g s 

A. Aminoglycoside antibiotics Analgesics 
• S t r e p t o m y c i n • Salicylates 

• G e n t a m i c i n • I n d o m e t h a c i n 
• T o b r a m y c i n • Phenyl b u t a z o n e 
• N e o m y c i n • I b u p r o f e n 

• K a n a m y c i n F. Chemicals 
• A m i k a c i n • A l c o h o l 
• Sisomycin • T o b a c c o 

B. Diuretics • M a r i j u a n a 
• Furosemid • C a r b o n m o n o x i d e 

* Ethacrynic ac id p o i s o n i n g 

C Antimalarials C . Miscellaneous 
• Q u i n i n e • E r y t h r o m y c i n 

• C h l o r o q u i n • A m p i c i l l i n 

D. Cytotoxic drugs • P r o p r a n o l o l 

• N i t r o g e n m u s t a r d • Propyl t h i o u r a c i l 

• C i s p l a t i n • Deferoxamine 
• C a r b o p l a t i n 

h a v e f a i l e d t o s h o w a n y m o r p h o l o g i c changes i n t h e h a i r 

cells. Possibly t h e y i n t e r f e r e at e n z y m a t i c l e v e l . H e a r i n g loss 

d u e t o salicylates is reversible after t h e d r u g is d i s c o n t i n u e d . 

4 . Q u i n i n e O t o t o x i c s y m p t o m s d u e to q u i n i n e are t i n n i t u s 

a n d s e n s o r i n e u r a l h e a r i n g loss, b o t h o f w h i c h are reversible. 

T h e s y m p t o m s g e n e r a l l y appear w i t h p r o l o n g e d m e d i c a 

t i o n b u t m a y o c c u r w i t h smal ler doses i n those w h o are 

suscept ib le . C o n g e n i t a l deafness a n d h y p o p l a s i a o f c o c h l e a 

h a v e b e e n r e p o r t e d i n c h i l d r e n w h o s e m o t h e r s r e c e i v e d 

t h i s d r u g d u r i n g t h e f i r s t t r i m e s t e r o f p r e g n a n c y . O t o t o x i c 

effects o f q u i n i n e are d u e t o v a s o c o n s t r i c t i o n i n t h e s m a l l 

vessels o f t h e c o c h l e a a n d stria vascularis . 

5 . C h l o r o q u i n E f f e c t is s i m i l a r t o t h a t o f q u i n i n e a n d 

p e r m a n e n t deafness can resul t . 

6. C y t o t o x i c d r u g s N i t r o g e n m u s t a r d , c i s p l a t i n a n d car 

b o p l a t i n c a n cause c o c h l e a r damage . T h e y affect t h e o u t e r 

h a i r cells o f c o c h l e a . 

7. D e f e r o x a m i n e ( D e s f e r r i o x a m i n e ) I t is an l r o n -

c h e l a t i n g substance used i n t h e t r e a t m e n t o f thalassaemic 

p a t i e n t s w h o r e c e i v e repea ted b l o o d t ransfus ions a n d i n 

t u r n h a v e h i g h i r o n - l o a d . L i k e c i s p l a t i n a n d a m i n o g l y c o 

sides, d e f e r o x a m i n e also causes h i g h f r e q u e n c y s e n s o r i n e u 

ral h e a r i n g loss. O n s e t o f h e a r i n g loss is s u d d e n o r d e l a y e d . 

I t is p e r m a n e n t b u t i n s o m e cases i t m a y be revers ib le w h e n 

t h e d r u g is d i s c o n t i n u e d . 

8 . M i s c e l l a n e o u s I s o l a t e d cases o f deafness h a v e b e e n 

r e p o r t e d w i t h e r y t h r o m y c i n , a m p i c i l l i n a n d c h l o r a m p h e n 

i c o l , i n d o m e t h a c i n , p h e n y l b u t a z o n e , i b u p r o f e n , tetanus 

a n t i t o x i n , p r o p r a n o l o l a n d p r o p y l t h i o u r a c i l . 

A l c o h o l , t o b a c c o a n d m a r i j u a n a also cause d a m a g e t o 

t h e i n n e r ear. 



9. T o p i c a l e a r d r o p s T o p i c a l use o f d r u g s i n t h e m i d d l e 

ear can also cause d a m a g e t o t h e c o c h l e a b y a b s o r p t i o n 

t h r o u g h o v a l a n d r o u n d w i n d o w s . Deafness has o c c u r r e d 

w i t h t h e use o f c h l o r h e x i d i n e w h i c h was used i n the p r e p a 

r a t i o n o f ear canal be fore surgery o r use o f ear drops c o n t a i n 

i n g a m i n o - g l y c o s i d e a n t i b i o t i c s , e .g . n e o m y c i n , f r a m y c e t i n 

a n d g e n t a m i c i n . 

| D. Noise T r a u m a J 

H e a r i n g loss associated w i t h e x p o s u r e t o noise has b e e n 

w e l l - k n o w n i n b o i l e r m a k e r s , i r o n - a n d c o p p e r s m i t h s a n d 

a r t i l l e r y m e n . L a t e l y , no i se t r a u m a has assumed greater s i g 

n i f i c a n c e because o f its b e i n g an o c c u p a t i o n a l hazard ; t h e 

c o m p e n s a t i o n s asked f o r a n d t h e r e s p o n s i b i l i t i e s t h r u s t 

u p o n t h e e m p l o y e r a n d t h e e m p l o y e e t o conserve h e a r i n g . 

H e a r i n g loss caused b y excessive no ise can be d i v i d e d i n t o 

t w o g r o u p s : 

1. A c o u s t i c t r a u m a P e r m a n e n t d a m a g e t o h e a r i n g c a n 

be caused b y a single brief exposure t o v e r y in tense s o u n d , 

e .g. an e x p l o s i o n , g u n f i r e o r a p o w e r f u l c racker . N o i s e 

l e v e l i n r i f l e o r a g u n f i r e m a y r e a c h 1 4 0 - 1 7 0 d B S P L . 

S u d d e n l o u d s o u n d m a y d a m a g e o u t e r h a i r cells, d i s r u p t 

t h e o r g a n o f C o r t i a n d r u p t u r e t h e Reissner 's m e m b r a n e . 

A severe blast m a y c o n c o m i t a n t l y r u p t u r e t y m p a n i c m e m 

b r a n e a n d d i s r u p t ossicular c h a i n . 

2 . N o i s e - i n d u c e d h e a r i n g l o s s ( N I H L ) H e a r i n g loss, 

i n th is case, f o l l o w s chronic exposure t o less in tense sounds 

t h a n seen i n acoust ic t r a u m a a n d is m a i n l y a hazard o f n o i s y 

o c c u p a t i o n s . 

(a ) T e m p o r a r y t h r e s h o l d s h i f t T h e h e a r i n g is i m p a i r e d 

i m m e d i a t e l y af ter e x p o s u r e t o no i se b u t recovers after 

an i n t e r v a l o f a f e w m i n u t e s t o a f e w h o u r s . 

( b ) P e r m a n e n t t h r e s h o l d s h i f t T h e h e a r i n g i m p a i r 

m e n t is p e r m a n e n t a n d does n o t r e c o v e r at a l l . 

T h e d a m a g e caused b y no ise t r a u m a depends o n several 

fac tors : 

1 . F r e q u e n c y o f n o i s e A f r e q u e n c y o f 2 0 0 0 t o 3 0 0 0 H z 

causes m o r e damage t h a n l o w e r o r h i g h e r f requencies ; 

2 . I n t e n s i t y a n d d u r a t i o n o f n o i s e A s t h e i n t e n s i t y 

increases, p e r m i s s i b l e t i m e f o r e x p o s u r e is r e d u c e d . 

T a b l e 5 .4 g ives t h e p e r m i s s i b l e l i m i t s o f t i m e f o r v a r i 

ous i n t e n s i t y levels f o r t h e safety o f ear; 

3 . C o n t i n u o u s v s i n t e r r u p t e d n o i s e C o n t i n u o u s 

noise is m o r e h a r m f u l ; 

4 . S u s c e p t i b i l i t y o f t h e i n d i v i d u a l 

5 . P r e - e x i s t i n g e a r d i s e a s e . 

A noise o f 9 0 d B ( A ) S P L , 8 h o u r s a day f o r 5 days p e r 

w e e k is the m a x i m u m safe l i m i t as r e c o m m e n d e d by M i n i s t r y 

T a b l e 5 .4 Permissible exposure in cases of continuous 
noise or a number of short term exposures. 
[Government o f India, Ministry o f Labour, 
Model Rules under Factories Act 1948 
(corrected up to 31 .3 .87) ] 

Noise level* ( d B A ) Permitted daily exposure (hours ) 

90 8.0 

92 6 .0 

95 4 .0 

97 3 ,0 

100 2.0 

102 11/2 

105 1.0 

110 1/2 

115 1/4 

*5 dB rule o f time-intensity states that "any rise o f 5 dB noise level 
will reduce the permitted noise exposure time to half" . 
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Early case o f noise- induced hearing loss. N o t e d i p a t 4000 Hz. 

o f L a b o u r , G o v t , o f I n d i a - M o d e l R u l e s u n d e r Factor ies 

A c t . ( T a b l e 5 . 4 ) . N o e x p o s u r e i n excess o f 1 1 5 d B ( A ) is t o 

be p e r m i t t e d . N o i m p u l s e noise o f i n t e n s i t y grea ter t h a n 

1 4 0 d B ( A ) is p e r m i t t e d . 

T h e a u d i o g r a m i n N I H L shows a t y p i c a l n o t c h , at 4 k H z , 

b o t h f o r a ir a n d b o n e c o n d u c t i o n ( F i g . 5 . 7 ) . I t is usual ly 

s y m m e t r i c a l o n b o t h sides. A t th is stage, p a t i e n t c o m p l a i n s 

o f h i g h p i t c h e d t i n n i t u s a n d d i f f i c u l t y i n h e a r i n g i n n o i s y 

s u r r o u n d i n g s b u t n o d i f f i c u l t y i n day t o day h e a r i n g . As t h e 

d u r a t i o n o f no i se e x p o s u r e increases, t h e n o t c h deepens 

a n d also w i d e n s t o i n v o l v e l o w e r a n d h i g h e r f r e q u e n c i e s . 

H e a r i n g i m p a i r m e n t b e c o m e s c l i n i c a l l y a p p a r e n t t o t h e 



p a t i e n t w h e n t h e f r e q u e n c i e s o f 5 0 0 , 1000 a n d 2 0 0 0 H z 

( the speech f requenc ies ) are also a f f e c t e d . 

N I H L causes d a m a g e t o h a i r cel ls , s t a r t i n g i n t h e basal 

t u r n o f c o c h l e a . O u t e r h a i r cells are a f fec ted b e f o r e t h e 

i n n e r h a i r cells. 

N o i s e - i n d u c e d h e a r i n g loss is p r e v e n t a b l e . Persons w h o 

h a v e t o w o r k at places w h e r e no ise is a b o v e 85 d B ( A ) 

s h o u l d h a v e p r e - e m p l o y m e n t a n d t h e n a n n u a l a u d i o g r a m s 

f o r e a r l y d e t e c t i o n . Ear p r o t e c t o r s (ear p l u g s o r ear m u f f s ) 

s h o u l d be used w h e r e noise levels e x c e e d 85 d B ( A ) . T h e y 

p r o v i d e p r o t e c t i o n u p t o 3 5 d B . I f h e a r i n g i m p a i r m e n t has 

a l ready o c c u r r e d , r e h a b i l i t a t i o n is s i m i l a r t o t h a t e m p l o y e d 

f o r o t h e r s e n s o r i n e u r a l h e a r i n g losses. 

J E . S u d d e n H e a r i n g L o s s 

I t is d e f i n e d as sensor ineura l h e a r i n g loss t h a t has d e v e l o p e d 

o v e r a p e r i o d o f h o u r s o r a f e w days. Loss m a y be p a r t i a l o r 

c o m p l e t e . M o s d y i t is u n i l a t e r a l . I t m a y be a c c o m p a n i e d 

b y t i n n i t u s o r t e m p o r a r y spel l o f v e r t i g o . 

A e t i o l o g y M o s t o f t e n t h e cause o f s u d d e n deafness remains 

o b s c u r e , i n w h i c h case i t is c a l l e d t h e i d i o p a t h i c v a r i e t y . I n 

s u c h cases, t h r e e a e t i o l o g i c a l factors are c o n s i d e r e d — v i r a l , 

vascular o r t h e rupture of cochlear membranes. S p o n t a n e o u s 

p e r i l y m p h f i s tu lae m a y f o r m i n t h e o v a l o r r o u n d w i n d o w . 

O t h e r a e t i o l o g i c a l factors w h i c h cause s u d d e n deafness 

a n d m u s t be e x c l u d e d are l i s t e d b e l o w . R e m e m b e r t h e 

m n e m o n i c " I n T h e V e r y Ear T o o N o M a j o r P a t h o l o g y " . 

1. I n f e c t i o n s M u m p s , herpes zoster , m e n i n g i t i s , 

e n c e p h a l i t i s , syphi l i s , o t i t i s m e d i a . 

2 . T r a u m a H e a d i n j u r y , ear o p e r a t i o n s , noise t r a u m a , 

b a r o t r a u m a , s p o n t a n e o u s r u p t u r e o f c o c h l e a r 

m e m b r a n e s . 

3 . V a s c u l a r H a e m o r r h a g e ( l e u k a e m i a ) , e m b o l i s m o r 

t h r o m b o s i s o f l a b y r i n t h i n e o r c o c h l e a r a r t e r y o r t h e i r 

vasospasm. T h e y m a y b e associated w i t h diabetes, 

h y p e r t e n s i o n , p o l y c y t h a e m i a , m a c r o g l o b f n a e m i a o r 

s ickle c e l l t r a i t . 

4 . E a r ( o t o l o g i c ) M e n i e r e ' s disease, C o g a n ' s s y n d r o m e , 

large v e s t i b u l a r a q u e d u c t . 

5 . T o x i c O t o t o x i c d r u g s , insec t i c ides . 

6 . N e o p l a s t i c A c o u s t i c n e u r o m a . Metastases i n c e r e b e l 

l o p o n t i n e angle , c a r c i n o m a t o u s n e u r o p a t h y . 

7 M i s c e l l a n e o u s M u l t i p l e sclerosis, h y p o t h y r o i d i s m , 

sarcoidosis . 

8 . P s y c h o g e n i c . 

M a n a g e m e n t As far as poss ib le , t h e a e t i o l o g y o f s u d d e n 

h e a r i n g loss s h o u l d be d i s c o v e r e d b y d e t a i l e d h i s t o r y , p h y s 

i ca l e x a m i n a t i o n a n d l a b o r a t o r y i n v e s t i g a t i o n s . T h e i n v e s 

t i g a t i o n s m a y i n c l u d e a u d i o m e t r y , v e s t i b u l a r tests, i m a g i n g 

studies o f t e m p o r a l bones , s e d i m e n t a t i o n rate , tests f o r 

syphi l is , diabetes, h y p o t h y r o i d i s m , b l o o d disorders a n d l i p i d 

p r o f i l e s . S o m e cases m a y r e q u i r e e x p l o r a t o r y t y m p a n o 

t o m y w h e r e p e r i l y m p h f i s tu la is s t r o n g l y suspected. W h e r e 

t h e cause s t i l l r e m a i n s o b s c u r e , t r e a t m e n t is e m p i r i c a l a n d 

consists of : 

1. B e d r e s t . 

2 . S t e r o i d t h e r a p y P r e d n i s o l o n e 4 0 - 6 0 m g i n a s ing le 

m o r n i n g dose f o r o n e w e e k a n d t h e n t a i l e d o f f i n a 

p e r i o d o f 3 w e e k s . S tero ids are a n t i - i n f l a m m a t o r y a n d 

r e l i e v e o e d e m a . T h e y have b e e n f o u n d u s e f u l i n i d i o 

p a t h i c s u d d e n h e a r i n g loss o f m o d e r a t e degree . 

3. I n h a l a t i o n o f c a r b o g e n ( 5 % C O , + 9 5 % 0 2 ) 

I t increases c o c h l e a r b l o o d flow a n d i m p r o v e s 

o x y g e n a t i o n . 

4. V a s o d i l a t o r d r u g s . 

5. L o w m o l e c u l a r w e i g h t d e x t r a n I t decreases b l o o d 

v i s c o s i t y . I t is c o n t r a i n d i c a t e d i n cardiac f a i l u r e a n d 

b l e e d i n g d i sorders . 

6 . H y p e r b a r i c o x y g e n t h e r a p y G i v e n i n t h e f i r s t 

m o n t h o f onset o f h e a r i n g loss, s o m e b e n e f i t s h a v e 

b e e n c l a i m e d . 

P r o g n o s i s F o r t u n a t e l y , a b o u t h a l f t h e pat ients o f i d i o 

p a t h i c s e n s o r i n e u r a l h e a r i n g loss r e c o v e r s p o n t a n e o u s l y 

w i t h i n 15 days. C ha nce s o f r e c o v e r y are p o o r after 1 m o n t h . 

Severe h e a r i n g loss a n d t h a t associated w i t h v e r t i g o have 

p o o r p r o g n o s i s . Y o u n g e r pat ients b e l o w 4 0 a n d those w i t h 

m o d e r a t e losses h a v e b e t t e r p r o g n o s i s . 

£ F . P r e s b y c u s i s  

S e n s o r i n e u r a l h e a r i n g loss associated w i t h p h y s i o l o g i c a l 

a g i n g process i n t h e ear is c a l l e d presbycusis . I t u s u a l l y 

manifests at t h e age o f 65 years b u t m a y d o so ear ly i f t h e r e 

is h e r e d i t a r y p r e d i s p o s i t i o n , c h r o n i c noise e x p o s u r e o r g e n 

eral ised vascular disease. 

F o u r p a t h o l o g i c a l types o f presbycusis h a v e b e e n 

i d e n t i f i e d . 

1 . S e n s o r y T h i s is charac ter i sed b y d e g e n e r a t i o n o f t h e 

o r g a n o f c o r t i , s t a r t i n g at t h e basal c o i l a n d p r o g r e s s i n g 

g r a d u a l l y t o t h e apex . H i g h e r f r e q u e n c i e s are a f fec ted b u t 

speech d i s c r i m i n a t i o n r e m a i n s g o o d . 

2 . N e u r a l T h i s is charac ter i sed b y d e g e n e r a t i o n o f t h e 

cells o f sp i ra l g a n g l i o n , s t a r t i n g at t h e basal c o i l a n d p r o 

gress ing t o t h e apex. N e u r o n s o f h i g h e r a u d i t o r y p a t h w a y s 

m a y also b e a f fec ted . T h i s mani fes ts w i t h h i g h t o n e loss 

b u t speech d i s c r i m i n a t i o n is p o o r a n d o u t o f p r o p o r t i o n t o 

t h e p u r e t o n e loss. 

3 . S t r i a l o r m e t a b o l i c T h i s is characterised b y a t r o p h y o f 

s tr ia vascularis i n a l l t u r n s o f coch lea . I n t h i s , t h e p h y s i c a l 

a n d c h e m i c a l processes o f e n e r g y p r o d u c t i o n are a f fec ted . 



I t r u n s i n f a m i l i e s . A u d i o g r a m is flat b u t speech d i s c r i m i 

n a t i o n is g o o d . 

4 . C o c h l e a r c o n d u c t i v e T h i s is d u e t o s t i f f e n i n g o f t h e 

basilar m e m b r a n e thus a f f e c t i n g its m o v e m e n t s . A u d i o g r a m 

is s l o p i n g t y p e . 

Pat ients o f presbycusis h a v e grea t d i f f i c u l t y i n h e a r i n g i n 

t h e presence o f b a c k g r o u n d noise t h o u g h t h e y m a y hear 

w e l l i n q u i e t s u r r o u n d i n g s . T h e y m a y c o m p l a i n o f speech 

b e i n g h e a r d b u t n o t u n d e r s t o o d . R e c r u i t m e n t p h e n o m e n o n 

is p o s i t i v e a n d all the sounds s u d d e n l y b e c o m e i n t o l e r a b l e 

w h e n v o l u m e is raised. T i n n i t u s is a n o t h e r b o t h e r s o m e 

p r o b l e m a n d i n s o m e i t is t h e o n l y c o m p l a i n t . 

Pat ients o f presbycusis can be h e l p e d b y a h e a r i n g a i d . 

T h e y s h o u l d also have lessons i n speech r e a d i n g t h r o u g h 

v i s u a l cues. C u r t a i l m e n t o f s m o k i n g a n d s t i m u l a n t s l i k e tea 

a n d co f fee m a y h e l p t o decrease t i n n i t u s . 

N O N - O R G A N I C H E A R I N G L O S S ( N O H L ) 

I n t h i s t y p e o f h e a r i n g loss, t h e r e is n o o r g a n i c l e s i o n . I t is 

e i t h e r d u e t o m a l i n g e r i n g o r is p s y c h o g e n i c . I n the f o r m e r , 

u s u a l l y t h e r e is a m o t i v e t o c l a i m s o m e c o m p e n s a t i o n f o r 

b e i n g e x p o s e d t o i n d u s t r i a l noises, h e a d i n j u r y o r o t o t o x i c 

m e d i c a t i o n . P a t i e n t m a y p r e s e n t w i t h a n y o f t h e t h r e e 

c l i n i c a l s i t u a t i o n s : 

(a) T o t a l h e a r i n g loss i n b o t h ears, (b) t o t a l loss i n o n l y 

o n e ear o r (c) exaggera ted loss i n o n e o r b o t h ears. T h e 

r e s p o n s i b i l i t y o f t h e p h y s i c i a n is t o f i n d o u t : Is t h e p a t i e n t 

m a l i n g e r i n g ? I f so, w h a t is his a c t u a l t h r e s h o l d o f hear ing? 

T h i s is a c c o m p l i s h e d b y : 

1 . H i g h i n d e x o f s u s p i c i o n S u s p i c i o n f u r t h e r rises w h e n 

t h e p a t i e n t makes exaggerated e f for ts t o hear , f r e q u e n t l y 

m a k i n g requests t o repeat t h e q u e s t i o n o r p l a c i n g a c u p p e d 

h a n d t o t h e ear. 

2 . I n c o n s i s t e n t resul t s o n r e p e a t p u r e t o n e a n d s p e e c h 

a u d i o m e t r y tests N o r m a l l y , t h e resul t o f repeat tests are 

w i t h i n ± 5 d B . A v a r i a t i o n grea ter t h a n 15 d B is d i a g n o s t i c 

o f N O H L . 

3 . A b s e n c e o f s h a d o w c u r v e N o m i a l l y , a s h a d o w c u r v e 

can be o b t a i n e d w h i l e test ing b o n e c o n d u c t i o n , i f the heal thy 

ear is n o t masked . T h i s is d u e t o transcranial transmission o f 

s o u n d t o the heal thy ear. Absence o f this c u r v e i n a pat ient 

c o m p l a i n i n g o f uni lateral deafness is diagnostic o f N O H L . 

4 . I n c o n s i s t e n c y i n P T A a n d S R T N o r m a l l y , p u r e 

t o n e average ( P T A ) o f t h r e e speech f r e q u e n c i e s (500 , 1000 

a n d 2 0 0 0 H z ) is w i t h i n 10 d B o f S R T . A n S R T b e t t e r t h a n 

P T A b y m o r e t h a n l O d B p o i n t s t o N O H L . 

5 . S t e n g e r tes t I t can be d o n e w i t h a p a i r o f i d e n t i c a l 

t u n i n g f o r k s o r a d o u b l e - c h a n n e l a u d i o m e t e r . P r i n c i p l e 

i n v o l v e d is that , i f a t o n e o f t w o intensi t ies , o n e greater 

t h a n t h e o t h e r , is d e l i v e r e d t o t w o ears s i m u l t a n e o u s l y , 

o n l y t h e ear w h i c h receives t o n e o f greater i n t e n s i t y w i l l 

hear i t . T o d o th is test, t a k e t w o t u n i n g f o r k s o f equa l 

f r e q u e n c y , s t r i k e a n d k e e p t h e m say 25 c m f r o m each ear. 

P a t i e n t w i l l c l a i m t o hear i t i n t h e n o r m a l ear. N o w b r i n g 

the t u n i n g f o r k o n the side o f f e i g n e d deafness t o w i t h i n 

8 c m , k e e p i n g t h e t u n i n g f o r k o n t h e n o r m a l side at t h e 

same d is tance . T h e p a t i e n t w i l l d e n y h e a r i n g a n y t h i n g 

e v e n t h o u g h t u n i n g f o r k o n n o r m a l side is w h e r e i t c o u l d 

be h e a r d ear l ier . A p e r s o n w i t h t r u e deafness s h o u l d c o n 

t i n u e t o hear o n t h e n o r m a l side. P a t i e n t s h o u l d be b l i n d 

f o l d e d d u r i n g th is test. 

T h i s same test can be p e r f o r m e d w i t h a t w o - c h a n n e l 

a u d i o m e t e r u s i n g p u r e t o n e o r speech signals. 

6 . A c o u s t i c r e f l e x t h r e s h o l d N o r m a l l y , s tapedial r e f l e x 

is e l i c i t e d at 70— l O O d B S L . I f p a t i e n t c la ims t o t a l deafness 

b u t t h e r e f l e x can be e l i c i t e d , i t indica tes N O H L . 

7. E l e c t r i c r e s p o n s e a u d i o m e t r y ( E R A ) I t is v e r y use

f u l i n N O H L a n d can establish h e a r i n g a c u i t y o f t h e p e r s o n 

to w i t h i n 5 - 1 O d B o f a c t u a l t h r e s h o l d s . 

S O C I A L A N D L E G A L A S P E C T S O F 

H E A R I N G L O S S 

J H e a r i n g L o s s a n d D e a f n e s s __J| 

H e a r i n g l o s s is i m p a i r m e n t o f h e a r i n g a n d its s e v e r i t y 

m a y v a r y f r o m m i l d t o severe o r p r o f o u n d , w h i l e t h e t e r m 

deafness is u s e d , w h e n t h e r e is l i t t l e o r n o h e a r i n g at a l l . I n 

s o m e c o u n t r i e s , t h i s r i g i d d i f f e r e n t i a t i o n is n o t m a d e . T h e y 

use t h e t e r m deafness t o d e n o t e a n y degree o f h e a r i n g loss 

i r r e s p e c t i v e o f its s e v e r i t y . I n 1980 , W H O r e c o m m e n d e d 

t h a t t h e t e r m " d e a f s h o u l d be a p p l i e d o n l y t o those i n d i 

v i d u a l s w h o s e h e a r i n g i m p a i r m e n t is so severe t h a t t h e y 

are u n a b l e t o b e n e f i t f r o m a n y t y p e o f a m p l i f i c a t i o n . A 

s i m i l a r d e f i n i t i o n is used i n o u r c o u n t r y w h i l e e x t e n d i n g 

b e n e f i t s t o t h e h e a r i n g h a n d i c a p p e d . 

D e f i n i t i o n o f D e a f 

( M i n i s t r y o f Socia l W e l f a r e , G o v e r n m e n t o f I n d i a — 

S c h e m e o f Assistance t o H e a r i n g H a n d i c a p ) . 

" T h e d e a f are those i n w h o m t h e sense o f h e a r i n g is 

n o n - f u n c t i o n a l f o r o r d i n a r y purposes o f l i f e " . T h e y d o n o t 

h e a r / u n d e r s t a n d sounds at a l l e v e n w i t h a m p l i f i e d speech. 

T h e cases i n c l u d e d i n t h e c a t e g o r y w i l l be those h a v i n g 

h e a r i n g loss m o r e t h a n 9 0 d B i n t h e b e t t e r ear ( p r o f o u n d 

i m p a i r m e n t ) o r t o t a l loss o f h e a r i n g i n b o t h ears. 



T h e p a r t i a l l y h e a r i n g are d e f i n e d as those f a l l i n g u n d e r 

any o n e o f t h e f o l l o w i n g categories : 

Category 

M i l d i m p a i r m e n t 

Ser ious i m p a i r m e n t 

Severe i m p a i r m e n t 

Hearing acuity 

M o r e t h a n 3 0 b u t n o t m o r e t h a n 

45 d B i n b e t t e r ear 

M o r e t h a n 45 b u t n o t m o r e t h a n 

60 d B i n b e t t e r ear 

M o r e t h a n 60 b u t n o t m o r e t h a n 

90 d B i n b e t t e r ear. 

D e g r e e o f H e a r i n g L o s s ( W H O c l a s s i f i c a t i o n ) 

W H O (1980) r e c o m m e n d e d t h e f o l l o w i n g c lass i f i ca t ion 

o n t h e basis o f p u r e t o n e a u d i o g r a m t a k i n g t h e average o f 

t h e t h r e s h o l d s o f h e a r i n g f o r f r e q u e n c i e s o f 5 0 0 , 1000 a n d 

2 0 0 0 H z w i t h re fe rence t o I S O : R . 3 8 9 - 1 9 7 0 ( i n t e r n a 

t i o n a l c a l i b r a t i o n o f a u d i o m e t e r s ) . 

Degree of hearing loss ( F i g . 5.8) 

1 . M i l d 

2 . M o d e r a t e 

3 . M o d e r a t e l y severe 

4 . Severe 

5 . P r o f o u n d 

6 . T o t a l 

2 6 - 4 0 d B 

4 1 - 5 5 d B 

5 6 - 7 0 d B 

7 1 - 9 1 d B 

M o r e t h a n 9 1 d B 

F r o m this i t is i m p l i e d t h a t t h e r e is n o apparent i m p a i r 

m e n t o f h e a r i n g f r o m 0 t o 25 d B . 

T h e d i s a b i l i t y t o u n d e r s t a n d speech w i t h d i f f e r e n t degrees 

o f h e a r i n g loss is g i v e n i n T a b l e 5 .5 . 

I m p a i r m e n t , D i s a b i l i t y a n d H a n d i c a p s J 

W h e n a disease process strikes an organ o r a system i t causes an 

impairment e i ther i n structure o r f u n c t i o n , b u t this i m p a i r m e n t 

m a y o r m a y n o t b e c o m e cl inical ly manifested. W h e n i m p a i r 

m e n t affects the abi l i ty to p e r f o r m certa in f u n c t i o n s i n the 

range cons idered n o r m a l f o r that i n d i v i d u a l i t is called disabil

ity. T h e disabi l i ty f u r t h e r restricts the duties a n d roles expected 

from an i n d i v i d u a l b y society and is called a handicap. 

T o e x e m p l i f y , i n j u r y (disease) t o t h e ear m a y result i n hear

i n g i m p a i m i e n t w h i c h , d e p e n d i n g o n its severity, w i l l affect 

the i n d i v i d u a l ' s a b i l i t y t o hear a n d p e r f o r m certain activit ies 

(disabil i ty) a n d w i l l be t e m i e d as handicap b y the society: 

Disease - » I m p a i r m e n t - > D i s a b i l i t y - * H a n d i c a p . 

D e g r e e o f H a n d i c a p [ 

S o m e t i m e s i t is desired t o express t h e i m p a i r m e n t a n d h a n d i 

cap i n terms o f percentage f o r t h e purposes o f c o m p e n s a t i o n . 

D i f f e r e n t countr ies a n d professional bodies have a d o p t e d the i r 

o w n system t o calculate this percentage. 
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F i g u r e 5 .8 

Classif ication o f hearing loss. Ninety five percent o f p o p u l a t i o n 

has thresholds between - 1 0 and + 1 0 d B H L . 

1 H e a r i n g loss a n d difficulty in hear ing speech 

Hearing threshold in better ear 
(average o f 500 , 1000 , 2 0 0 0 H z ) 

Degree o f impairment 
( W H O classification) 

Ability to understand speech 

0 - 2 5 N o t s igni f icant N o s ignif icant d i f f i c u l t y w i t h f a i n t speech 

2 6 - 4 0 M i l d D i f f i c u l t y w i t h f a i n t speech. 

4 1 - 5 5 M o d e r a t e Frequent d i f f i c u l t y w i t h n o r m a l speech. 

5 6 - 7 0 M o d e r a t e l y severe Frequent d i f f i c u l t y even w i t h l o u d speech. 

7 1 - 9 1 Severe Can u n d e r s t a n d o n l y s h o u t e d o r a m p l i f i e d speech. 

A b o v e 91 P r o f o u n d Usually c a n n o t u n d e r s t a n d even a m p l i f i e d speech. 



R e c o m m e n d e d c a t e g o r i s a t i o n a n d p e r c e n t a g e o f h e a r i n g i m p a i r m e n t ( D e p t . o f P e r s o n n e l , G o v t , o f I n d i a ) 

Recommendations about the categories and the tests required 

1. R e c o m m e n d e d classification 

S. no. Category Type of impairment d B level a n d / o r Speech 
discrimination 

Percentage of 

impairment 

1 . |. M i l d hear ing i m p a i r m e n t dB 26 t o 40 d B 

in better ear 

80 t o 100% in 

bet ter ear 

Less t h a n 4 0 % 

2. I I . M o d e r a t e hear ing i m p a i r m e n t 4 1 t o 55 dB 

in bet ter ear 

50 t o 8 0 % in 

bet ter ear 

40 t o 5 0 % 

3. I I I . Severe hear ing i m p a i r m e n t 56 t o 70 d B 

hear ing i m p a i r m e n t 

in bet ter ear 

40 t o 5 0 % 50 t o 7 5 % 

4 . IV. (a ) T o t a l deafness 

( b ) Near t o t a l deafness 

(c) P r o f o u n d hear ing 

I m p a i r m e n t 

N o hear ing 

91 dB a n d above in 

bet ter ear 

71 t o 90 d B 

N o d i s c r i m i n a t i o n 

- d o -

Less t h a n 4 0 % 

in bet ter ear 

100% 

100% 

75 t o 100% 

(Pure t o n e average o f hear ing in 500 , 1000 a n d 2 0 0 0 Hz by air c o n d u c t i o n s h o u l d be taken as basis f o r c o n s i d e r a t i o n as per 

the test r e c o m m e n d a t i o n s ) . 

Fur ther i t s h o u l d be n o t e d t h a t : 

(a ) W h e n there is only an island o f hear ing present in one or t w o frequencies in be t ter ear, i t s h o u l d be considered as t o t a l 

loss o f hearing. 

( b ) W h e r e v e r there is n o response ( N R ) at any o f the 3 frequencies ( 5 0 0 , 1 00 , 2000 Hz) i t s h o u l d be considered as equivalent 

t o 130 d B loss f o r the purposes o f c lass i f icat ion o f d i sab i l i ty a n d in arr iv ing at the average. T h i s is based o n the fact t h a t 

m a x i m u m intensi ty l i m i t s in m o s t o f the a u d i o m e t e r s is 110 d B a n d some a u d i o m e t e r s have a d d i t i o n a l facil it ies f o r 

2 0 d B f o r tes t ing . 

II . Recommendat ions about the categories o f disability (Hear ing impairment-Physical aspect only-Test recommended) . 

(a ) Pure t o n e a u d i o m e t r y ( ISO R 3 8 9 - 1 9 7 0 at present, is be ing used as A u d i o m e t r i c S t a n d a r d in m o s t o f the a u d i o m e t e r s . 

Hence the a u d i o m e t e r s used in t e s t i n g s h o u l d be accord ing ly c a l i b r a t e d ) . Three f requency average at 500 , 1000 a n d 

2000 Hz b y A i r C o n d u c t i o n ( A . C . ) , w i l l be used f o r c a t e g o r i s a t i o n . 

( b ) W h e r e v e r possible the pure t o n e a u d i o m e t r i c results s h o u l d be s u p p l e m e n t e d by the speech d i s c r i m i n a t i o n score-tested 

at sensation level (S .L. ) , i.e. t h e speech d i s c r i m i n a t i o n s test is c o n d u c t e d at 3 0 - 4 0 d B * the pat ient ' s hear ing t h r e s h o l d . 

The s t i m u l i used be either p h o n e t i c a l l y balance w o r d s (PB) o f the p a r t i c u l a r language or its equivalent mater ia l . A t 

present o n l y a few Indian languages have s t a n d a r d speech mater ia l f o r tes t ing . Hence wherever the s tandardised test 

mater ia l is n o t avai lable , e i ther s tandardised I n d i a n English Test c o u l d be m a d e use o f w i t h English k n o w i n g p o p u l a t i o n 

o r equivalent mater ia l t o PB, be used. 

( c ) W h e r e v e r c h i l d r e n are tested and pure t o n e a u d i o m e t r y is n o t possible, free field tes t ing s h o u l d be e m p l o y e d . 

Suggestions o f the facilities to be offered to the disabled for rehabilitation. 

Category I N o special benefits . 

Ca tegory II Considered f o r H e a r i n g Aids at free o r concessional costs on ly . 

Category III H e a r i n g aids, free o f cost o r at concessional rates. Job reservat ion-benef i t o f special E m p l o y m e n t Exchange. 

Scholarships at Schoo l . Single language f o r m u l a . 

Category IV Hearing Aids-facilities o f reservation-special employment exchange. Special facilities in schools like scholarships. 

H e a r i n g a i d s - e x e m p t i o n f r o m 3 language f o r m u l a ( t o s t u d y in r e c o m m e n d e d single language) . 

It is felt t h a t f o r c o n s i d e r a t i o n o f a d m i s s i o n u n d e r special category f o r courses c o n d u c t e d by i n s t i t u t i o n s like Ind ian Inst i tute 

o f T e c h n o l o g y ( I IT ) , I n d u s t r i a l T r a i n i n g Ins t i tute ( I T l ) a n d others , categories I a n d II only s h o u l d be considered f o r reservation 

o f seats, p r o v i d e d they f u l f i l l the o t h e r e d u c a t i o n a l s t i p u l a t i o n s f o r the course. 

W e have considered the d i f ferent types o f hear ing a f f e c t i o n , i.e. c o n d u c t i v e versus sensor ineural , a n d agree t h a t the d isab i l i ty 

w i l l be j u d g e d by the c o n d i t i o n s prevalent in the p a t i e n t at the t i m e o f referral a n d e x a m i n a t i o n . In case o f fa i lure o f surgery o r 

o t h e r t h e r a p e u t i c in tervent ions , the p a t i e n t w i l l be considered a n d categorised o n the basis o f the r e c o m m e n d e d tests. 

*Left blank is the original recommendations; has been added by the author. 



H e a r i n g L o s s 

O n e o f t h e m e t h o d s t o f i n d h e a r i n g h a n d i c a p is g i v e n 

b e l o w : 

(i) T a k e an a u d i o g r a m a n d calculate t h e average o f 

t h r e s h o l d s o f h e a r i n g f o r f requenc ies o f 5 0 0 , 1000 

a n d 2 0 0 0 H z say = A . 

( i i ) D e d u c t f r o m i t 25 d B (as t h e r e is n o i m p a i r m e n t u p 

t o 25 d B ) , i . e . A - 2 5 . 

( i i i ) M u l t i p l y i t b y 1.5, i . e . ( A - 2 5 ) X 1.5. 

T h i s is t h e p e r c e n t a g e o f h e a r i n g i m p a i r m e n t f o r t h a t ear. 

S i m i l a r l y ca lculate t h e p e r c e n t a g e o f h e a r i n g i m p a i r m e n t 

f o r t h e o t h e r ear. 

T o t a l p e r c e n t a g e h a n d i c a p o f an i n d i v i d u a l 

( b e t t e r ear % X 5) + w o r s e e a r % 

f e l t t h a t f r e q u e n c y o f 3 0 0 0 H z is i m p o r t a n t f o r h e a r i n g i n 

t h e presence o f no i se a n d s h o u l d also be t a k e n i n t o a c c o u n t . 

A m e r i c a n A c a d e m y o f O p h t h a l m o l o g y and O t o l a r y n g o l o g y 

r e c o m m e n d s a n d takes i n t o a c c o u n t t h e average o f f o u r 

f requenc ies 5 0 0 , 1000, 2 0 0 0 a n d 3 0 0 0 H z w h e n c a l c u l a t i n g 

t h e h a n d i c a p . 

G o v e r n m e n t o f I n d i a r e s e r v e d c e r t a i n p e r c e n t a g e o f 

vacancies i n G r o u p C a n d D i n f a v o u r o f t h e p h y s i c a l l y 

h a n d i c a p p e d a n d has e x t e n d e d c e r t a i n o t h e r b e n e f i t s . I t 

has also r e c o m m e n d e d t h e c lass i f i ca t ion based o n p e r c e n t 

age o f i m p a i r m e n t a n d t h e test r e q u i r e d t o be p e r f o r m e d 

(see T a b l e 5 . 6 ) . ( B r o c h u r e o n R e s e r v a t i o n s a n d conces 

sions f o r p h y s i c a l l y h a n d i c a p p e d i n c e n t r a l G o v t . Services 

p u b l i s h e d b y M i n i s t r y o f P e r s o n n e l , P u b l i c gr ievances a n d 

pens ions , D e p t . o f P e r s o n n e l a n d T r a i n i n g ) . 

Example: 

5 0 0 H z 1000 H z 2 0 0 0 H z 

R i g h t ear 60 75 90 

L e f t ear 3 0 45 60 

I m p a i r m e n t R t . ear: 75 — 25 = 5 0 ; 50 X 1.5 = 7 5 % 

I m p a i r m e n t L t . ear: 45 - 25 = 2 0 ; 2 0 X 1.5 = 3 0 % 

A v e r a g e 

75 d B 

45 d B 

T o t a l h a n d i c a p — 
( 3 0 X 5 ) + 7 5 223 

6 

= 3 7 . 5 % 

= 3 8 % ( r o u n d e d o f f ) 

I n t h e a b o v e c a l c u l a t i o n o n l y t h r e e speech f r e q u e n c i e s 

(500 , 1000 a n d 2 0 0 0 H z ) are t a k e n i n t o a c c o u n t b u t i t is 

U n i l a t e r a l H e a r i n g L o s s 

U n i l a t e r a l loss o f h e a r i n g , e v e n t h o u g h t o t a l , does n o t p r o 

d u c e a serious h a n d i c a p o r affect speech b u t i t i m p a i r s l o c a l i 

s a t i o n o f t h e s o u n d source , d i f f i c u l t y i n d i s c r i m i n a t i o n o f 

speech i n t h e presence o f b a c k g r o u n d no ise a n d s o m e d i f 

f i c u l t y at a m e e t i n g o r i n c l a s s r o o m w h e n t h e speaker is o n 

t h e side o f a f fec ted ear. I t s h o u l d also alert t h e i n d i v i d u a l 

that he does n o t have a "spare o r reserve ear" a n d has to take 

all p r e c a u t i o n s f o r t h e safety o f t h e o n l y h e a r i n g ear; also 

t h e s u r g e o n s h o u l d be c a r e f u l w h e n h e is c a l l e d u p o n to 

o p e r a t e o n th is o n l y h e a r i n g ear. B o n e - a n c h o r e d h e a r i n g 

aids are t h e t r e a t m e n t o f c h o i c e f o r m a n a g e m e n t o f s i n g l e -

s i d e d deafness (see page 137) . 

ef 



Assessment o f Vest ibular Functions 

Assessment o f v e s t i b u l a r f u n c t i o n s can be d i v i d e d i n t o t w o 

g r o u p s : 

A . C l i n i c a l tests 

B . L a b o r a t o r y tests 

A . C l i n i c a l T e s t s 

1. Spontaneous Nystagmus 

N y s t a g m u s is an i m p o r t a n t s ign i n t h e e v a l u a t i o n o f v e s t i 

b u l a r system. I t is d e f i n e d as i n v o l u n t a r y , r h y t h m i c a l , o s c i l 

l a t o r y m o v e m e n t o f eyes. I t m a y b e h o r i z o n t a l , v e r t i c a l o r 

r o t a t o r y . V e s t i b u l a r nys tagmus has a s l o w a n d a fast c o m p o 

n e n t , a n d b y c o n v e n t i o n , the d i r e c t i o n o f n y s t a g m u s is 

i n d i c a t e d b y t h e d i r e c t i o n o f the fast c o m p o n e n t . I n t e n s i t y 

o f n y s t a g m u s is i n d i c a t e d b y its degree ( T a b l e 6 .1 ) . 

T o e l i c i t nystagmus, p a t i e n t is seated i n f r o n t o f t h e e x a m 

i n e r o r lies s u p i n e o n t h e b e d . T h e e x a m i n e r keeps his f i n g e r 

a b o u t 3 0 c m from t h e pat ient 's eye i n the centra l p o s i t i o n 

a n d m o v e s i t t o t h e right o r lef t , u p o r d o w n , b u t n o t m o v 

i n g at any t i m e , m o r e t h a n 3 0 ° f r o m the centra l p o s i t i o n t o 

a v o i d gaze nystagmus. Presence o f spontaneous nystagmus 

a l w a y s indica tes an o r g a n i c l e s i o n . 

V e s t i b u l a r n y s t a g m u s is ca l led peripheral, w h e n i t is d u e 

t o l e s i o n o f l a b y r i n t h o r V I H t h n e r v e a n d central, w h e n 

rjSM Degree o f n y s t a g m u s * 

1 st degree It is weak nystagmus and is present when 

patient looks in the direction o f fast c o m p o n e n t . 

2 n d degree It is s t ronger t h a n the 1 st degree nystagmus 

a n d is present w h e n pat ient looks s t ra ight 

ahead. 

3 r d degree I t is s t ronger t h a n 2 n d degree nystagmus a n d 

is present even w h e n pat ient looks in the 

d i r e c t i o n o f the s low c o m p o n e n t . 

*These degrees are according to Alexander's law and may not 
hold true in case o f nystagmus o f central origin. 

l e s i o n is i n t h e c e n t r a l n e u r a l p a t h w a y s ( v e s t ibu lar n u c l e i , 

b r a i n s t e m , c e r e b e l l u m ) . 

I r r i t a t i v e lesions o f t h e l a b y r i n t h (serous l a b y r i n t h i t i s ) 

cause n y s t a g m u s t o t h e side o f l e s i o n . Paret ic lesions ( p u r u 

l e n t l a b y r i n t h i t i s , t r a u m a t o l a b y r i n t h , s e c t i o n o f V I H t h 

n e r v e ) cause n y s t a g m u s t o t h e h e a l t h y side. N y s t a g m u s o f 

p e r i p h e r a l o r i g i n c a n b e suppressed b y o p t i c f i x a t i o n b y 

l o o k i n g at a f i x e d p o i n t , a n d e n h a n c e d i n darkness o r b y 

t h e use o f F r e n z e l glasses ( + 2 0 d i o p t r e glasses) b o t h o f 

w h i c h abol i sh o p t i c f i x a t i o n . 

N y s t a g m u s o f centra l o r i g i n c a n n o t be suppressed b y 

o p t i c f i x a t i o n . P u r e l y torsional nystagmus indicates les ion o f 

t h e b r a i n s tem/vest ibular n u c l e i a n d is seen i n s y r i n g o m y 

elia. Vertical downbeat nys tagmus indicates les ion at c r a n i o -

c e r v i c a l r e g i o n such as A r n o l d - C h i a r i m a l f o r m a t i o n o r 

d e g e n e r a t i v e l e s i o n o f t h e c e r e b e l l u m . Vertical upbeat nys tag

m u s is seen i n lesions at t h e j u n c t i o n o f pons a n d m e d u l l a o r 

p o n s a n d m i d - b r a i n . Pendular nystagmus is e i t h e r c o n g e n i t a l 

o r a c q u i r e d . T h e lat ter is seen i n m u l t i p l e sclerosis. Pendular 

nys tagmus m a y also be d i scon jugate , i . e . v e r t i c a l i n o n e eye 

a n d h o r i z o n t a l i n the o t h e r . T a b l e 6 .2 s h o w s dif ferences i n 

t h e nys tagmus o f p e r i p h e r a l a n d centra l lesions. 

T a b l e 6 .2 Posi t ional nys tagmus in p e r i p h e r a l a n d cen

t r a l lesions o f v e s t i b u l a r sys tem. Pos i t ional 

n y s t a g m u s is e l ic i ted by H a l l p i k e manoeuvre 

(v ide i n f r a ) 

Peripheral Central 

Latency 2 - 2 0 seconds N o latency 

D u r a t i o n Less t h a n 1 m i n u t e M o r e t h a n 1 m i n u t e 

D i r e c t i o n o 

nystagmus 

f D i r e c t i o n f ixed, 

t o w a r d s the 

u n d e r m o s t ear 

D i r e c t i o n c h a n g i n g 

Fa t iguabi l i ty Fat iguable N o n - f a t i g u a b l e 

A c c o m p a n y i n g Severe vert igo N o n e or sl ight 

s y m p t o m s 



A s s e s s m e n t o f V e s t i b u l a r F u n c t i o n s 

2. Fistula Test 

T h e basis o f th is test is t o i n d u c e nys tagmus b y p r o d u c i n g 

pressure changes i n t h e e x t e r n a l canal w h i c h are t h e n t r a n s 

m i t t e d t o the l a b y r i n t h . S t i m u l a t i o n o f l a b y r i n t h results i n 

nys tagmus a n d v e r t i g o . T h e test is p e r f o r m e d b y a p p l y i n g 

i n t e r m i t t e n t pressure o n t h e tragus o r b y u s i n g Siegle's 

s p e c u l u m . N o r m a l l y , t h e test is negat ive because t h e p r e s 

sure changes i n t h e e x t e r n a l a u d i t o r y canal c a n n o t be t r a n s 

m i t t e d t o t h e l a b y r i n t h . I t is p o s i t i v e w h e n there is e r o s i o n 

o f h o r i z o n t a l s e m i c i r c u l a r canal as i n cho les tea toma o r a 

s u r g i c a l l y - c r e a t e d w i n d o w i n the h o r i z o n t a l canal ( fenes

t r a t i o n o p e r a t i o n ) , a b n o r m a l o p e n i n g i n t h e o v a l w i n d o w 

( p o s t - s t a p e d e c t o m y f is tula) o r t h e r o u n d w i n d o w ( r u p t u r e 

o f r o u n d w i n d o w m e m b r a n e ) . A p o s i t i v e f is tula also i m p l i e s 

that the l a b y r i n t h is s t i l l f u n c t i o n i n g ; i t is absent w h e n l a b y 

rinth is dead . A false negative fistula test is also seen w h e n 

cho les tea toma covers t h e site o f f i s tu la a n d does n o t a l l o w 

pressure changes t o b e t r a n s m i t t e d to t h e l a b y r i n t h . 

A false positive fistula test ( i . e . p o s i t i v e f is tula test w i t h o u t 

t h e presence o f a f i s tula) is seen i n c o n g e n i t a l s y p h i l i s a n d 

i n a b o u t 2 5 % cases o f M e n i e r e ' s disease (Hcnncbert's sign). 

I n c o n g e n i t a l syphi l i s , stapes f o o t p l a t e is h y p e r m o b i l e w h i l e 

i n M e n i e r e ' s disease i t is d u e t o t h e f i b r o u s bands c o n n e c t 

i n g u t r i c u l a r m a c u l a t o t h e stapes f o o t p l a t e . I n b o t h these 

c o n d i t i o n s , m o v e m e n t s o f stapes resul t i n s t i m u l a t i o n o f t h e 

u t r i c u l a r m a c u l a . 

3. Romberg Test 

T h e p a t i e n t is asked t o s tand w i t h feet t o g e t h e r , a n d a m i s 

b y t h e side w i t h eyes f i rs t o p e n a n d t h e n c losed . W i t h t h e 

eyes o p e n , p a t i e n t c a n s t i l l c o m p e n s a t e t h e i m b a l a n c e b u t 

w i t h eyes c losed, v e s t i b u l a r sys tem is at m o r e d isadvantage . 

I n p e r i p h e r a l v e s t i b u l a r lesions, t h e p a t i e n t sways t o t h e 

side o f l e s i o n . I n c e n t r a l v e s t i b u l a r d i s o r d e r , p a t i e n t s h o w s 

i n s t a b i l i t y . I f p a t i e n t c a n p e r f o r m this test w i t h o u t sway , 

" s h a r p e n e d R o m b e r g tes t " , is p e r f o r m e d . I n th is t h e 

p a t i e n t stands w i t h o n e h e e l i n front o f toes a n d arms 

f o l d e d across t h e chest . I n a b i l i t y t o p e r f o r m t h e s h a r p e n e d 

R o m b e r g test indica tes v e s t i b u l a r i m p a i r m e n t . 

4. Gait 

T h e p a t i e n t is asked t o w a l k a l o n g a s t ra ight l i n e t o a f i x e d 

p o i n t , f i r s t w i t h eyes o p e n a n d t h e n c losed . I n case o f 

u n c o m p e n s a t e d l e s i o n o f p e r i p h e r a l v e s t i b u l a r sys tem, 

w i t h eyes c losed, t h e p a t i e n t deviates t o t h e a f fec ted side. 

5. Past-pointing and Falling 

T h e p a s t - p o i n t i n g , f a l l i n g a n d s l o w c o m p o n e n t o f n y s t a g 

m u s are a l l i n t h e same d i r e c t i o n . I f t h e r e is acute v e s t i b u 

lar f a i l u r e , say o n t h e right s ide, n y s t a g m u s is t o t h e le f t b u t 

t h e p a s t - p o i n t i n g a n d f a l l i n g w i l l be t o w a r d s t h e r i g h t , i . e . 

t o w a r d s side o f t h e s l o w c o m p o n e n t . 

6, Hallpike Manoeuvre (Positional Test) 

T h i s test is p a r t i c u l a r l y u s e f u l w h e n p a t i e n t c o m p l a i n s o f 

v e r t i g o i n c e r t a i n h e a d p o s i t i o n s . I t also he lps t o d i f f e r e n t i 

ate a p e r i p h e r a l f r o m a c e n t r a l l e s i o n . 

M e t h o d P a t i e n t sits o n a c o u c h . E x a m i n e r h o l d s t h e 

pat ient ' s h e a d , t u r n s i t 4 5 ° t o t h e right a n d t h e n places t h e 

p a t i e n t i n a s u p i n e p o s i t i o n so t h a t his h e a d hangs 3 0 ° b e l o w 

t h e h o r i z o n t a l ( F i g . 6 .1) . Pat ient 's eyes are o b s e r v e d f o r 

n y s t a g m u s . T h e test is repeated w i t h head t u r n e d t o le f t a n d 

t h e n again i n s t ra ight h e a d - h a n g i n g p o s i t i o n . F o u r p a r a m 

eters o f nys tagmus are o b s e r v e d : latency, duration, direction 

a n d fatiguability (sec T a b l e 6 .2) . I n b e n i g n p a r o x y s m a l p o s i 

t i o n a l v e r t i g o , nys tagmus appears after a la tent p e r i o d o f 

2—20 seconds, lasts f o r less t h a n a m i n u t e a n d is a lways i n 

o n e d i r e c t i o n , i .e . t o w a r d s the ear t h a t is u n d e r m o s t . O n 

r e p e t i t i o n o f t h e test, nys tagmus m a y st i l l be e l i c i t e d b u t 

lasts f o r a s h o r t e r p e r i o d . O n subsequent r e p e t i t i o n s i t d i s 

appears a l t o g e t h e r , i .e . nys tagmus is f a t i g u a b l e . Pa t ient also 

c o m p l a i n s o f v e r t i g o w h e n t h e h e a d is i n c r i t i c a l p o s i t i o n . 

I n c e n t r a l lesions ( t u m o u r s o f I V t h v e n t r i c l e , c e r e b e l 

l u m , t e m p o r a l l o b e , m u l t i p l e sclerosis, v e r t e b r o b a s i l a r 

i n s u f f i c i e n c y o r raised i n t r a c r a n i a l t e n s i o n ) n y s t a g m u s is 

p r o d u c e d i m m e d i a t e l y , as s o o n as t h e h e a d is i n c r i t i c a l 

F i g u r e 6.1 

Hal lpike manoeuvre . 



D i s e a s e s o f E a r 

p o s i t i o n w i t h o u t a n y l a t e n c y a n d lasts as l o n g as h e a d is i n 

t h a t c r i t i c a l p o s i t i o n . D i r e c t i o n o f n y s t a g m u s also var ies i n 

d i f f e r e n t test p o s i t i o n s ( d i r e c t i o n c h a n g i n g ) a n d is n o n -

f a t i g u a b l e o n r e p e t i t i o n o f test ( T a b l e 6 .2 ) . 

Test of Cerebellar Dysfunction 

A l l cases o f g iddiness s h o u l d be tested f o r cerebel lar d i s o r 

ders. Disease o f t h e cerebe l lar h e m i s p h e r e causes: 

( i ) A s y n e r g i a ( a b n o r m a l f m g e r - n o s e test) 

( n ) D y s m e t r i a ( i n a b i l i t y t o c o n t r o l range o f m o t i o n ) 

(iii) A d i a d o c h o k i n e s i a ( i n a b i l i t y t o p e r f o r m r a p i d a l t e r 

n a t i n g m o v e m e n t s ) 

( i v ) R e b o u n d p h e n o m e n o n ( i n a b i l i t y t o c o n t r o l m o v e 

m e n t o f e x t r e m i t y w h e n o p p o s i n g f o r c e f u l res t ra in t is 

s u d d e n l y released) 

M i d l i n e disease o f c e r e b e l l u m causes: 

(i) W i d e base ga i t 

(ii) F a l l i n g i n a n y d i r e c t i o n 

(iii) I n a b i l i t y t o m a k e s u d d e n t u r n s w h i l e w a l k i n g 

( i v ) T r u n c a l ataxia 

N y s t a g m u s o b s e r v e d i n m i d l i n e o r h e m i s p h e r a l d isorders 

o f c e r e b e l l u m i n c l u d e s gaze e v o k e d n y s t a g m u s , r e b o u n d 

n y s t a g m u s a n d a b n o r m a l o p t o k i n e t i c n y s t a g m u s . 

B . L a b o r a t o r y T e s t s o f V e s t i b u l a r F u n c t i o n 

1. Caloric Test 

T h e basis o f this test is t o i n d u c e nystagmus b y t h e m i a l s t i m 

u l a t i o n o f the ves t ibular system. A d v a n t a g e o f the test is that 

each l a b y r i n t h can be tested separately. Pa t ient is also asked 

w h e t h e r v e r t i g o i n d u c e d b y t h e calor ic test is q u a l i t a t i v e l y 

s imi lar t o the t y p e e x p e r i e n c e d b y h i m d u r i n g t h e episode o f 

v e r t i g o . I f yes, i t proves l a b y r i n t h i n e o r i g i n o f v e r t i g o . 

(a) M o d i f i e d K o b r a k test I t is a q u i c k o f f i c e p r o c e d u r e . 

P a t i e n t is seated w i t h h e a d t i l t e d 6 0 ° b a c k w a r d s t o place 

h o r i z o n t a l canal i n v e r t i c a l p o s i t i o n . Ear is i r r i g a t e d w i t h ice 

w a t e r f o r 60 seconds, first w i t h 5 m l a n d i f there is n o 

response, 10 m l , 2 0 m l a n d 40 m l . N o r m a l l y , nys tagmus 

b e a t i n g t o w a r d s the o p p o s i t e ear, w i l l be seen w i t h 5 m l o f 

i c e w a t e r . I f response is seen w i t h increased quant i t i e s o f 

w a t e r b e t w e e n 5 a n d 40 m l , l a b y r i n t h is c o n s i d e r e d h y p o a c -

t i v e . N o response t o 40 m l w a t e r indicates dead l a b y r i n t h . 

( b ) F i t z g e r a l d - H a l l p i k e tes t ( b i t h e r m a l c a l o r i c tes t ) 

I n th is test, p a t i e n t lies s u p i n e w i t h h e a d t i l t e d 3 0 ° f o r w a r d 

so t h a t h o r i z o n t a l canal is v e r t i c a l ( F i g . 6 .2 ) . Ears are i r r i 

g a t e d f o r 40 seconds a l t e r n a t e l y w i t h w a t e r at 3 0 ° C a n d at 

4 4 ° C ( i . e . 7 ° b e l o w a n d a b o v e n o r m a l b o d y t e m p e r a t u r e ) 

a n d eyes o b s e r v e d f o r appearance o f n y s t a g m u s t i l l i ts e n d 

p o i n t . T i m e t a k e n f r o m t h e start o f i r r i g a t i o n t o t h e e n d 

Utricle 

Horizontal SCC 

30°C 

F i g u r e 6 .2 

Fi tzgera ld-Hal lp ike test. ( A ) Patient is in supine p o s i t i o n 

a n d head raised by 3 0 ° t o make h o r i z o n t a l canal vert ica l . 

(B) Posi t ion o f canal and the d i r e c t i o n o f f l o w o f e n d o l y m p h . 

p o i n t o f n y s t a g m u s is r e c o r d e d a n d c h a r t e d o n a calorigram 

( F i g . 6 .3 ) . I f n o nys tagmus is e l i c i t e d f r o m a n y ear, test is 

r epea ted w i t h w a t e r at 2 0 ° C f o r 4 m i n u t e s b e f o r e l a b e l l i n g 

t h e l a b y r i n t h dead . A gap o f 5 m i n u t e s s h o u l d b e a l l o w e d 

b e t w e e n t w o ears. C o l d w a t e r i n d u c e s n y s t a g m u s t o o p p o 

site side a n d w a r m w a t e r t o t h e same side ( r e m e m b e r m n e 

m o n i c C O W S : C o l d - O p p o s i t e , W a r m - S a m e ) . D e p e n d i n g 

o n response t o t h e ca lor ic test, w e can f i n d canal paresis o r 

d e a d l a b y r i n t h , d i r e c t i o n a l p r e p o n d e r a n c e , i . e . nys tagmus is 

m o r e i n o n e p a r t i c u l a r d i r e c t i o n t h a n i n t h e o t h e r , o r b o t h 

canal paresis a n d d i r e c t i o n a l p r e p o n d e r a n c e . 

Canal paresis. I t indicates that response (measured as d u r a 

t i o n o f nystagmus) e l i c i t e d from a p a r t i c u l a r canal ( l a b y r i n t h ) , 

r i g h t o r le f t , after s t i m u l a t i o n w i t h c o l d a n d w a r m w a t e r is 

less t h a n that from the oppos i te side. I t can also be expressed 

as percentage o f t h e t o t a l response f r o m b o t h ears. 

L „ + L 4 . X 1 0 0 
R e s p o n s e f r o m t h e le f t ear = 

R e s p o n s e from t h e r i g h t ear = 



A s s e s s m e n t o f V e s t i b u l a r F u n c t i o n s 
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Left directional preponderance 

F i g u r e 6 .3 

C a l o r i g r a m . 

A. N o r m a l : Responses f r o m b o t h labyrinths are a lmost same 

w i t h b o t h co ld and w a r m water . C o l d water is usually a 

stronger s t imulus t h a n the w a r m one. 

Left canal paresis. Responses f r o m left labyr inth b o t h w i t h 

co ld and w a r m water are m u c h less c o m p a r e d t o those 

f r o m r ight . 

B. 

(L) 

(R) 

70 + 60 

70 + 120 + 60 + 120 

120 + 120 

70 + 120 + 60 + 120 

130 

370 

240 

370 

Left canal paresis 

C. Left d i r e c t i o n a l p r e p o n d e r a n c e . N y s t a g m u s t o left is 

2 3 0 sec c o m p a r e d t o the one d i rec ted t o r i g h t at 140 . 

1 2 0 - 1 1 0 230 Left d i r e c t i o n a l 

( L ) 90 + 120 + 110 + 50 370 p r e p o n d e r a n c e 

90 + 50 
(R) 90 + 120 + 110 + 50 

140 

3 7 0 

w h e r e L is t h e response f r o m l e f t side w i t h w a t e r at 3 0 ° C 

a n d L 4 4 is response f r o m l e f t ear af ter s t i m u l a t i o n w i t h 

w a r m w a t e r at 4 4 ° C . Less o r n o response from a p a r t i c u l a r 

side is i n d i c a t i v e o f depressed f u n c t i o n o f t h e ips i la tera l 

l a b y r i n t h , vest ibular n e r v e o r ves t ibular n u c l e i a n d is seen i n 

M e n i e r e ' s disease, acoustic n e u r o m a , p o s t - l a b y r i n t h e c t o m y 

o r v e s t i b u l a r n e r v e s e c t i o n . 

Directional preponderance. I t takes i n t o c o n s i d e r a t i o n t h e 

d u r a t i o n o f nystagmus to the right or left i r r e s p e c t i v e o f 

w h e t h e r i t is e l i c i t e d f r o m t h e r i g h t o r l e f t l a b y r i n t h . W e 

k n o w t h a t : 

R i g h t b e a t i n g nys tagmus is caused b y L „ a n d R 4 4 a n d 

le f t b e a t i n g nys tagmus is caused b y R a n d L . T h e r e f o r e : 

R i g h t b e a t i n g n y s t a g m u s = X 100 

L e f t b e a t i n g nys tagmus = 
R 3 0 + L 4 4 

L 3 0 + L 4 4
 + R 3 n + R 4 4 

X 1 0 0 

I f t h e n y s t a g m u s is 2 5 - 3 0 % o r m o r e o n o n e side t h a n the 

o t h e r , i t is ca l led d i r e c t i o n a l p r e p o n d e r a n c e t o t h a t side. 

I t is b e l i e v e d t h a t d i r e c t i o n a l p r e p o n d e r a n c e o c c u r s 

t o w a r d s t h e side o f a c e n t r a l l e s i o n , a w a y f r o m t h e side i n 

a p e r i p h e r a l l e s i o n ; h o w e v e r i t does n o t h e l p t o local ise the 

l e s i o n i n c e n t r a l v e s t i b u l a r p a t h w a y s . 

C a n a l paresis a n d d i r e c t i o n a l p r e p o n d e r a n c e c a n also be 

seen t o g e t h e r . 

C a n a l paresis o n o n e side w i t h d i r e c t i o n a l p r e p o n d e r 

ance t o t h e o p p o s i t e side is seen i n u n i l a t e r a l M e n i e r e ' s 

disease w h i l e canal paresis w i t h d i r e c t i o n a l p r e p o n d e r a n c e 

t o ips i la tera l side is seen i n acoust ic n e u r o m a . 

( c ) C o l d - a i r c a l o r i c test T h i s test is d o n e w h e n t h e r e is 

p e r f o r a t i o n o f t y m p a n i c m e m b r a n e because i r r i g a t i o n w i t h 

w a t e r i n s u c h a case w i t h p e r f o r a t i o n is c o n t r a i n d i c a t e d . 

T h e test e m p l o y s D u n d a s G r a n t t u b e w h i c h is a c o i l e d 

c o p p e r t u b e w r a p p e d i n c l o t h . T h e a i r i n t h e t u b e is c o o l e d 

b y p o u r i n g e t h y l c h l o r i d e , a n d t h e n b l o w n i n t o t h e ear. I t 

is o n l y a r o u g h q u a l i t a t i v e test. 

2. Electronystagmography 

I t is a m e t h o d o f d e t e c t i n g a n d r e c o r d i n g o f n y s t a g m u s 

w h i c h is s p o n t a n e o u s o r i n d u c e d b y c a l o r i c , p o s i t i o n a l , 

r o t a t i o n a l o r o p t o k i n e t i c s t i m u l u s . T h e test depends o n 

t h e presence o f c o r n e o r e t i n a l p o t e n t i a l s w h i c h are r e c o r d e d 

b y p l a c i n g e lec trodes at sui table places r o u n d t h e eyes. T h e 

test is also u s e f u l t o d e t e c t n y s t a g m u s w h i c h is n o t seen 

w i t h t h e n a k e d eye. I t also p e r m i t s t o k e e p a p e r m a n e n t 

r e c o r d o f n y s t a g m u s . 

3. Optokinetic Test 

P a t i e n t is asked t o f o l l o w a series o f v e r t i c a l stripes o n a 

d r u m m o v i n g f i r s t f r o m r i g h t t o l e f t a n d t h e n f r o m l e f t t o 

r i g h t . N o r m a l l y i t p r o d u c e s nys tagmus w i t h s l o w c o m p o 

n e n t i n t h e d i r e c t i o n o f m o v i n g stripes a n d fast c o m p o n e n t 

i n t h e o p p o s i t e d i r e c t i o n . O p t o k i n e t i c a b n o r m a l i t i e s are 

seen i n b r a i n s t e m a n d cerebra l h e m i s p h e r e les ions. T h u s 

th is test is u s e f u l t o d iagnose a c e n t r a l l e s i o n . 

4. Rotation Test 

Pat ient is seated i n Barany's r e v o l v i n g cha i r w i t h his h e a d 

t i l t e d 3 0 ° f o r w a r d a n d t h e n r o t a t e d 10 turns i n 20 seconds. 

T h e c h a i r is s t o p p e d a b r u p t l y a n d nystagmus o b s e r v e d . 

N o r m a l l y t h e r e is nys tagmus f o r 2 5 - 4 0 seconds. T h e test is 

useful as i t can be p e r f o r m e d i n cases o f c o n g e n i t a l a b n o r 

mal i t ies w h e r e ear canal has fa i led t o d e v e l o p a n d i t is n o t 

possible t o p e r f o r m t h e calor ic test. Disadvantage o f t h e test 

is that b o t h the l a b y r i n t h s are s i m u l t a n e o u s l y s t i m u l a t e d 



d u r i n g the r o t a t i o n process a n d c a n n o t be tested i n d i v i d u 

a l ly . T h e test has n o w b e e n m a d e m o r e sophis t icated b y t h e 

use o f t o r s i o n swings , e lec t ro n y s t a g m o g r a p h y a n d c o m p u t e r 

analysis o f t h e results. 

5. Galvanic Test 

I t is t h e o n l y v e s t i b u l a r test w h i c h he lps i n d i f f e r e n t i a t i n g 

an e n d o r g a n l e s i o n f r o m that o f v e s t i b u l a r n e r v e . P a t i e n t 

stands w i t h his feet t o g e t h e r , eyes c losed a n d arms o u t 

s t r e t c h e d a n d t h e n a c u r r e n t o f 1 m A is passed t o o n e ear. 

N o r m a l l y , p e r s o n sways t o w a r d s the side o f a n o d a l c u r r e n t . 

B o d y s w a y can be s t u d i e d b y a special p l a t f o r m . 

6. Posturography 

I t is a m e t h o d t o evaluate ves t ibu lar f u n c t i o n b y m e a s u r i n g 

p o s t u r a l s tab i l i ty a n d is based o n the fact t h a t m a i n t e n a n c e o f 

p o s t u r e depends o n t h r e e sensory i n p u t s — v i s u a l , ves t ibular 

a n d somatosensory . I t uses e i t h e r a f i x e d o r a m o v i n g p l a t 

f o r m . V i s u a l cues can also be v a r i e d . T h e c l i n i c a l a p p l i c a t i o n 

o f p o s t u r o g r a p h y is s t i l l u n d e r i n v e s t i g a t i o n . 



Disorders o f Vest ibular System 

D i s o r d e r s o f v e s t i b u l a r sys tem cause v e r t i g o a n d are d i v i d e d 

i n t o : 

A . P e r i p h e r a l w h i c h i n v o l v e v e s t i b u l a r e n d organs a n d 

t h e i r f i rs t o r d e r n e u r o n s ( i .e . t h e v e s t i b u l a r n e r v e ) . T h e 

cause lies i n t h e i n t e r n a l ear o r t h e V I H t h n e r v e . T h e y are 

respons ib le f o r 8 5 % o f a l l cases o f v e r t i g o . 

B . C e n t r a l w h i c h i n v o l v e c e n t r a l n e r v o u s sys tem after 

the e n t r a n c e o f ves t ibu lar n e r v e i n t h e b r a i n s t e m a n d 

i n v o l v e v e s t i b u l o - o c u l a r , v e s t i b u l o s p i n a l a n d o t h e r c e n 

t r a l n e r v o u s sys tem p a t h w a y s . 

T a b l e 7 .1 lists t h e c o m m o n causes o f v e r t i g o o f p e r i p h 

eral a n d c e n t r a l o r i g i n . 

A . P E R I P H E R A L V E S T I B U L A R D I S O R D E R S 

1. M e n i e r e ' s d i s e a s e ( e n d o l y m p h a t i c h y d r o p s ) I t is 

charac ter i sed b y v e r t i g o , f l u c t u a t i n g h e a r i n g loss, t i n n i t u s 

a n d sense o f pressure i n t h e i n v o l v e d ear. V e r t i g o is o f s u d 

d e n onset , lasts f o r a f e w m i n u t e s t o 2 4 h o u r s o r so. ( T h e 

disease has b e e n discussed o n page 111) . 

2 . B e n i g n p a r o x y s m a l p o s i t i o n a l v e r t i g o ( B P P V ) I t 

is charac ter i sed b y v e r t i g o w h e n t h e h e a d is p l a c e d i n a 

T a b l e 7.1 Vest ibular d isorders 

Peripheral (Lesions of end 

organs vestibular nerve) 

Central (Lesions of brainstem 

and central connections) 

• Meniere 's disease 

• Benign paroxysmal 

p o s i t i o n a l v e r t i g o 

• Vest ibular neuroni t i s 

• Labyr in th i t i s 

• V e s t i b u l o t o x i c drugs 

• H e a d t r a u m a 

• Per i lymph f i s t u l a 

• Syphil is 

• A c o u s t i c n e u r o m a 

Vertebrobas i lar insufficiency 

Posterior in fer ior cerebellar 

ar tery s y n d r o m e 

Basilar migra ine 

Cerebellar disease 

M u l t i p l e sclerosis 

T u m o u r s o f b r a i n s t e m a n d 

f o u r t h ventricle 

Epilepsy 

Cervical ver t igo 

c e r t a i n c r i t i c a l p o s i t i o n . T h e r e is n o h e a r i n g loss o r o t h e r 

n e u r o l o g i c s y m p t o m s . P o s i t i o n a l t e s t i n g establishes t h e 

diagnosis a n d helps t o d i f f e r e n t i a t e i t f r o m p o s i t i o n a l v e r 

t i g o o f c e n t r a l o r i g i n ( T a b l e 7 .1 ) . Disease is caused b y a 

d i s o r d e r o f p o s t e r i o r s e m i c i r c u l a r canal t h o u g h m a n y 

pat ients have h i s t o r y o f h e a d t r a u m a a n d ear i n f e c t i o n . 

I t has b e e n d e m o n s t r a t e d t h a t o t o c o n i a l debr is , cons i s t 

i n g o f crystals o f c a l c i u m c a r b o n a t e , is released f r o m t h e 

d e g e n e r a t i n g m a c u l a o f t h e u t r i c l e a n d floats f r e e l y i n t h e 

e n d o l y m p h . W h e n i t settles o n t h e c u p u l a o f p o s t e r i o r 

s e m i c i r c u l a r canal i n a c r i t i c a l h e a d p o s i t i o n , i t causes d i s 

p l a c e m e n t o f t h e c u p u l a a n d v e r t i g o . T h e v e r t i g o is f a t i g u -

able o n a s s u m i n g t h e same p o s i t i o n r e p e a t e d l y d u e t o 

dispersal o f t h e o t o c o n i a b u t can be i n d u c e d again af ter a 

p e r i o d o f rest. T h u s , t y p i c a l h i s t o r y a n d H a l l p i k e m a n o e u v r e 

establishes t h e d iagnos is . 

T h e c o n d i t i o n can be treated b y p e r f o r m i n g E p l e y ' s 

m a n o e u v r e . T h e p r i n c i p l e o f th is m a n o e u v r e is t o r e p o 

s i t i o n t h e o t o c o n i a l debr i s f r o m t h e p o s t e r i o r s e m i c i r c u l a r 

canal back i n t o t h e u t r i c l e . T h e d o c t o r stands b e h i n d t h e 

p a t i e n t a n d t h e assistant o n t h e s ide . T h e p a t i e n t is m a d e t o 

sit o n the table so that w h e n he is m a d e t o l ie d o w n , his head 

is b e y o n d t h e edge o f t h e table as is d o n e i n D i x - H a l l p i k e 

m a n o e u v r e . H i s face is t u r n e d 4 5 ° t o t h e a f fec ted side. 

T h e m a n o e u v r e consists o f f i v e p o s i t i o n s . 

P o s i t i o n 1 . W i t h t h e h e a d t u r n e d 4 5 ° , t h e p a t i e n t is m a d e 

t o l ie d o w n i n h e a d - h a n g i n g p o s i t i o n ( D i x -

H a l l p i k e m a n o e u v r e ) . I t w i l l cause v e r t i g o a n d 

n y s t a g m u s . W a i t t i l l v e r t i g o a n d n y s t a g m u s 

subside. 

P o s i t i o n 2. H e a d is n o w t u r n e d so t h a t af fected ear is u p . 

P o s i t i o n 3 . T h e w h o l e b o d y a n d h e a d are n o w r o t a t e d 

a w a y f r o m t h e a f fec ted ear t o a lateral r e c u m 

b e n t p o s i t i o n i n a f a c e - d o w n p o s i t i o n . 

P o s i t i o n 4 . P a t i e n t is n o w b r o u g h t t o a s i t t i n g p o s i t i o n 

w i t h h e a d s t i l l t u r n e d t o t h e u n a f f e c t e d side 

b y 4 5 ° . 

P o s i t i o n 5 . T h e h e a d is n o w t u r n e d f o r w a r d a n d c h i n 

b r o u g h t d o w n 2 0 ° . 



T h e r e s h o u l d be a pause at each p o s i t i o n t i l l t h e r e is n o 

n y s t a g m u s o r t h e r e is s l o w i n g o f n y s t a g m u s , b e f o r e c h a n g 

i n g t o t h e n e x t p o s i t i o n . A f t e r m a n o e u v r e is c o m p l e t e , 

p a t i e n t s h o u l d m a i n t a i n an u p r i g h t p o s t u r e f o r 48 h o u r s . 

E i g h t y p e r c e n t o f t h e pat ients w i l l be c u r e d b y a s ingle 

m a n o e u v r e . I f the p a t i e n t r e m a i n s s y m p t o m a t i c , t h e 

m a n o e u v r e can be r e p e a t e d . A b o n e v i b r a t o r p l a c e d o n 

t h e m a s t o i d b o n e helps t o l o o s e n t h e d e b r i s . 

3 . V e s t i b u l a r n e u r o n i t i s I t is charac ter i sed b y severe v e r 

t i g o o f s u d d e n onset w i t h n o c o c h l e a r s y m p t o m s . A t t a c k s 

m a y last f r o m a f e w days t o 2 o r 3 w e e k s . I t is t h o u g h t t o 

o c c u r d u e t o a v i r u s t h a t attacks v e s t i b u l a r g a n g l i o n . 

M a n a g e m e n t o f acute at tack is s i m i l a r t o t h a t i n M e n i e r e ' s 

disease. T h e disease is usual ly s e l f - l i m i t i n g . 

4 . L a b y r i n t h i t i s I t has been discussed i n deta i l o n page 9 0 . 

Circumscribed labyrinthitis is seen i n cases o f unsafe t y p e o f 

C S O M , a n d f i s tu la test is p o s i t i v e . 

Serous labyrinthitis is caused b y t r a u m a o r i n f e c t i o n ( v i r a l 

o r bac ter ia l ) ad jacent t o i n n e r ear b u t w i t h o u t ac tual i n v a 

s i o n . T h e r e is severe v e r t i g o a n d s e n s o r i n e u r a l h e a r i n g 

loss. A p a r t i a l o r f u l l r e c o v e r y o f i n n e r ear f u n c t i o n s is p o s 

sible i f t r e a t e d ear ly . 

Purulent labyrinthitis is a c o m p l i c a t i o n o f C S O M . T h e r e 

is ac tual b a c t e r i a l i n v a s i o n o f i n n e r ear w i t h t o t a l loss o f 

c o c h l e a r a n d v e s t i b u l a r f u n c t i o n s . V e r t i g o i n th is c o n d i 

t i o n is d u e t o acute v e s t i b u l a r f a i l u r e . T h e r e is severe n a u 

sea a n d v o m i t i n g . N y s t a g m u s is seen t o t h e o p p o s i t e side 

d u e t o d e s t r u c t i o n o f t h e a f fec ted l a b y r i n t h . 

5 . V e s t i b u l o t o x i c d r u g s Several d r u g s cause o t o t o x i c i t y 

b y d a m a g i n g t h e h a i r cells o f t h e i n n e r ear. S o m e p r i m a r i l y 

af fect t h e c o c h l e a r w h i l e o t h e r s af fect t h e v e s t i b u l a r l a b y 

r i n t h . A m i n o g l y c o s i d e a n t i b i o t i c s p a r t i c u l a r l y s t r e p t o m y 

c i n , g e n t a m i c i n , k a n a m y c i n h a v e b e e n s h o w n t o affect 

h a i r cells o f t h e crista a m p u l l a r i s a n d t o s o m e e x t e n t those 

o f t h e m a c u l a e . C e r t a i n o t h e r d r u g s w h i c h cause dizziness 

o r unsteadiness are a n t i h y p e r t e n s i v e s , l a b y r i n t h i n e seda

t ives , o e s t r o g e n p r e p a r a t i o n s , d i u r e t i c s , a n t i m i c r o b i a l s 

( n a l i d i x i c a c i d , m e t r o n i d a z o l e ) a n d a n t i m a l a r i a l s . H o w e v e r , 

t h e i r m o d e o f a c t i o n m a y be d i f f e r e n t . 

6 . H e a d t r a u m a H e a d i n j u r y m a y cause c o n c u s s i o n o f 

l a b y r i n t h , c o m p l e t e l y d i s r u p t the b o n y l a b y r i n t h o r V I H t h 

n e r v e , o r cause a p e r i l y m p h f i s tu la . Severe acoust ic t r a u m a , 

s u c h as t h a t caused b y an e x p l o s i o n can also d i s t u r b t h e 

v e s t i b u l a r e n d o r g a n ( o t o l i t h s ) a n d resul t i n v e r t i g o . 

7 . P e r i l y m p h f i s t u l a I n th is c o n d i t i o n , p e r i l y m p h leaks 

i n t o t h e m i d d l e ear t h r o u g h t h e o v a l o r r o u n d w i n d o w . I t 

can f o l l o w as a c o m p l i c a t i o n o f s t a p e d e c t o m y , o r ear surgery 

w h e n stapes is acc identa l ly d is loca ted . I t can also result f r o m 

s u d d e n pressure changes i n t h e m i d d l e ear (e .g . b a r o t r a u m a , 

d i v i n g , f o r c e f u l Valsalva) o r ra ised i n t r a c r a n i a l pressure 

( w e i g h t l i f t i n g o r v i g o r o u s c o u g h i n g ) . A p e r i l y m p h f is tula 

causes i n t e r m i t t e n t v e r t i g o a n d f l u c t u a t i n g s e n s o r i n e u r a l 

h e a r i n g loss, s o m e t i m e s w i t h t i n n i t u s a n d sense o f fullness 

i n t h e ear (compare M e n i e r e ' s disease). 

8 . S y p h i l i s S y p h i l i s o f i n n e r ear, b o t h a c q u i r e d a n d c o n 

g e n i t a l , causes dizziness i n a d d i t i o n t o sensor ineura l h e a r i n g 

loss. L a t e c o n g e n i t a l syphi l i s usual ly m a n i f e s t i n g b e t w e e n 

8 a n d 20 years, m i m i c s M e n i e r e ' s disease w i t h episodes o f 

acute v e r t i g o , s e n s o r i n e u r a l h e a r i n g loss a n d t i n n i t u s . 

H e n n e b e r t ' s s i g n , i . e . a p o s i t i v e f i s t u l a test i n t h e presence 

o f an i n t a c t t y m p a n i c m e m b r a n e , is present i n c o n g e n i t a l 

s y p h i l i s . N e u r o s y p h i l i s ( t e r t i a r y a c q u i r e d ) can cause c e n t r a l 

t y p e o f v e s t i b u l a r d y s f u n c t i o n . 

9 . A c o u s t i c n e u r o m a I t has b e e n classif ied i n p e r i p h e r a l 

v e s t i b u l a r d isorders as i t arises f r o m C N V I I I w i t h i n i n t e r 

nal acoust ic m e a t u s . I t causes o n l y unsteadiness o r v a g u e 

sensat ion o f m o t i o n . Severe e p i s o d i c v e r t i g o , as seen i n t h e 

e n d o r g a n disease, is u s u a l l y m i s s i n g . ( F o r details re fer 

C h a p t e r 18) . 

O t h e r t u m o u r s o f t e m p o r a l b o n e (e .g . g l o m u s t u m o u r , 

c a r c i n o m a o f e x t e r n a l o r m i d d l e ear a n d secondaries) , 

d e s t r o y t h e l a b y r i n t h d i r e c t l y a n d cause v e r t i g o . 

B. C E N T R A L V E S T I B U L A R D I S O R D E R S 

1 . V e r t e b r o b a s i l a r i n s u f f i c i e n c y I t is a c o m m o n cause o f 

c e n t r a l v e r t i g o i n p a t i e n t s o v e r t h e age o f 50 years. T h e r e 

is t rans ient decrease i n cerebra l b l o o d f l o w . C o m m o n cause 

is a therosc leros is . I s c h a e m i a i n these pat ients m a y also b e 

p r e c i p i t a t e d b y h y p o t e n s i o n o r n e c k m o v e m e n t s w h e n 

c e r v i c a l o s t e o p h y t e s press o n t h e v e r t e b r a l arteries d u r i n g 

r o t a t i o n a n d e x t e n s i o n o f h e a d . 

V e r t i g o is a b r u p t i n onset , lasts several m i n u t e s a n d is 

associated w i t h nausea a n d v o m i t i n g . O t h e r n e u r o l o g i c a l 

s y m p t o m s l i k e v i sua l d i s turbances , d r o p attacks, d i p l o p i a , 

h e m i a n o p i a , d y s p h a g i a , hemipares i s r e s u l t i n g f r o m i schae

m i a t o o t h e r areas o f b r a i n m a y also a c c o m p a n y v e r t i g o . 

S o m e pat ients o n l y c o m p l a i n o f i n t e r m i t t e n t attacks o f 

dizziness o r v e r t i g o o n lateral r o t a t i o n and extension o f head. 

2 . P o s t e r i o r i n f e r i o r c e r e b e l l a r a r t e r y s y n d r o m e 

( W a l l e n b e r g ' s s y n d r o m e ) T h r o m b o s i s o f t h e p o s t e r i o r 

i n f e r i o r cerebe l lar a r t e r y cuts o f f b l o o d s u p p l y t o lateral 

m e d u l l a r y area. T h e r e is v i o l e n t v e r t i g o a l o n g w i t h d i p l o 

p i a , d y s p h a g i a , hoarseness o f v o i c e , H o r n e r ' s s y n d r o m e , 

sensory loss o n ips i la tera l side o f face a n d c o n t r a l a t e r a l s ide 

o f t h e b o d y , a n d ataxia . T h e r e m a y be h o r i z o n t a l o r r o t a 

t o r y n y s t a g m u s to t h e side o f t h e l e s i o n . 

3 . B a s i l a r m i g r a i n e M i g r a i n e is a vascular s y n d r o m e , 

p r o d u c i n g r e c u r r e n t headaches w i t h s y m p t o m - f r e e i n t e r 

vals. H e a d a c h e is usual ly u n i l a t e r a l a n d o f t h e t h r o b b i n g 

t y p e . Basi lar a r t e r y m i g r a i n e p r o d u c e s o c c i p i t a l headache , 



D i s o r d e r s o f V e s t i b u l a r S y s t e m 

v i s u a l d i s turbances , d i p l o p i a a n d severe v e r t i g o w h i c h is 

a b r u p t a n d m a y last f o r 5—60 m i n u t e s . Basilar m i g r a i n e is 

c o m m o n i n adolescent gir ls w i t h s t r o n g m e n s t r u a l r e l a 

t i o n s h i p a n d p o s i t i v e f a m i l y h i s t o r y . 

4 . C e r e b e l l a r d i s e a s e C e r e b e l l u m m a y be a f fec ted b y 

h a e m o r r h a g e ( h y p e r t e n s i o n ) , i n f a r c t i o n ( o c c l u s i o n o f 

a r t e r i a l s u p p l y ) , i n f e c t i o n ( o t o g e n i c cerebe l lar abscess) o r 

t u m o u r s ( g l i o m a , t e r a t o m a o r h a e m a n g i o m a ) . A c u t e c e r e 

be l la r disease m a y cause severe v e r t i g o , v o m i t i n g a n d 

ataxia s i m u l a t i n g an acute p e r i p h e r a l l a b y r i n t h i n e d i s o r d e r . 

T u m o u r s are s l o w g r o w i n g a n d p r o d u c e classical features 

o f cerebe l lar disease, i . e . i n c o o r d i n a t i o n , p a s t - p o i n t i n g , 

a d i a d o k o k i n e s i a , r e b o u n d p h e n o m e n o n , w i d e - b a s e d gai t . 

5 . M u l t i p l e s c l e r o s i s I t is a d e m y e l i n a t i n g disease a f f e c t i n g 

y o u n g adults. V e r t i g o a n d dizziness are c o m m o n c o m p l a i n t s . 

T h e r e are o t h e r m u l t i p l e n e u r o l o g i c a l signs a n d s y m p t o m s , 

e.g. b l u r r i n g o r loss o f v i s i o n , d i p l o p i a , dysarthr ia , paraesthe-

sia a n d ataxia. Spontaneous nystagmus m a y be seen. A c q u i r e d 

p e n d u l a r n y s t a g m u s , dissociated n y s t a g m u s a n d v e r t i c a l 

u p b e a t n y s t a g m u s are i m p o r t a n t features i n diagnosis . 

6 . T u m o u r s o f b r a i n s t e m a n d floor o f I V t h v e n t r i c l e 

G l i o m a s , a s t r o c y t o m a s m a y arise f r o m p o n s a n d m i d b r a i n ; 

m e d u l l o b l a s t o m a , e p i d y m o m a s , e p i d e r m o i d cysts o r t e r a 

t o m a s m a y arise f r o m f l o o r o f I V t h v e n t r i c l e . These t u m o u r s 

cause o t h e r n e u r o l o g i c a l signs a n d s y m p t o m s i n a d d i t i o n 

t o v e r t i g o a n d dizziness. P o s i t i o n a l v e r t i g o a n d n y s t a g m u s 

m a y also be t h e p r e s e n t i n g features . C T scan a n d m a g n e t i c 

r esonance i m a g i n g are u s e f u l i n t h e i r d iagnos is . 

7 . E p i l e p s y V e r t i g o m a y o c c u r as an aura i n t e m p o r a l 

l o b e epilepsy. T h e h i s t o r y o f seizure a n d / o r unconsciousness 

f o l l o w i n g t h e aura m a y h e l p i n t h e diagnosis . S o m e t i m e s , 

v e r t i g o is t h e o n l y s y m p t o m o f ep i lepsy a n d that m a y pose 

a d i f f i c u l t d i a g n o s t i c p r o b l e m . E . E . G . m a y s h o w a b n o r 

m a l i t i e s d u r i n g t h e a t tack . 

8 . C e r v i c a l v e r t i g o V e r t i g o m a y f o l l o w i n j u r i e s o f n e c k 

7—10 days af ter t h e a c c i d e n t . I t is u s u a l l y p r o v o k e d w i t h 

m o v e m e n t s o f n e c k to the side o f i n j u r y . E x a m i n a t i o n shows 

tenderness o f n e c k , spasms o f c e r v i c a l muscles a n d l i m i t a 

t i o n o f n e c k m o v e m e n t s . X - r a y s s h o w loss o f c e r v i c a l l o r 

dosis. E x a c t m e c h a n i s m o f c e r v i c a l v e r t i g o is n o t k n o w n . 

I t m a y be d u e t o d i s t u r b e d v e r t e b r o b a s i l a r c i r c u l a t i o n , 

i n v o l v e m e n t o f s y m p a t h e t i c v e r t e b r a l p l e x u s o r a l t e r a t i o n 

o f t o n i c n e c k re f lexes . 

O t h e r C a u s e s o f V e r t i g o 

O c u l a r v e r t i g o N o n n a l l y , balance is m a i n t a i n e d b y i n t e 

g r a t e d i n f o r m a t i o n r e c e i v e d f r o m t h e eyes, l a b y r i n t h s a n d 

s o m a t o s e n s o r y sys tem. A m i s m a t c h o f i n f o r m a t i o n f r o m 

a n y o f these organs causes v e r t i g o a n d i n th is case f r o m t h e 

eyes. O c u l a r v e r t i g o m a y o c c u r i n case o f acute e x t r a o c u 

lar m u s c l e paresis o r h i g h er rors o f r e f r a c t i o n . 

P s y c h o g e n i c v e r t i g o T h i s diagnosis is suspected i n 

pat ients s u f f e r i n g f r o m e m o t i o n a l t e n s i o n a n d a n x i e t y . 

O f t e n o t h e r s y m p t o m s o f neuros i s , e .g . p a l p i t a t i o n , b r e a t h -

lessness, f a t i g u e , i n s o m n i a , p r o f u s e s w e a t i n g a n d t r e m o r s 

are also p r e s e n t . S y m p t o m o f v e r t i g o is o f t e n v a g u e i n t h e 

f o r m o f f l o a t i n g o r s w i m m i n g sensat ion o r l i g h t - h e a d e d -

ness. T h e r e is n o n y s t a g m u s o r h e a r i n g loss. C a l o r i c test 

s h o w s a n exaggera ted response. 



Diseases o f External Ear 

I. D I S E A S E S O F T H E P I N N A 

T h e p i n n a m a y be a f f l i c t e d b y c o n g e n i t a l , t r a u m a t i c , 

i n f l a m m a t o r y o r neoplas t i c d i sorders . 

A . C o n g e n i t a l D i s o r d e r s 

T h e d e v e l o p m e n t a l a b n o r m a l i t i e s o f t h e p i n n a m a y be j u s t 

m i n o r v a r i a t i o n s f r o m t h e n o r m a l o r m a j o r a b n o r m a l i t i e s . 

1 . B a t e a r ( L o p e a r ) T h i s is an a b n o r m a l l y p r o t r u d i n g 

ear. T h e c o n c h a is large w i t h p o o r l y d e v e l o p e d a n t i h e l i x 

a n d scapha. T h e d e f o r m i t y can be c o r r e c t e d s u r g i c a l l y a n y 

t i m e after t h e age o f 6 years, i f c o s m e t i c appearance so 

d e m a n d s . 

2 . P r e a u r i c u l a r a p p e n d a g e s T h e y are s k i n - c o v e r e d tags 

t h a t appear o n a l i n e d r a w n f r o m t h e tragus t o t h e ang le 

o f m o u t h . T h e y m a y c o n t a i n s m a l l pieces o f car t i lage 

( F i g . 8 .1 ) . 

3 . P r e a u r i c u l a r p i t o r s i n u s T h i s is c o m m o n l y seen at 

t h e r o o t o f h e l i x a n d is d u e t o i n c o m p l e t e f u s i o n o f t u b e r 

cles. I t m a y get repeatedly i n f e c t e d causing p u r u l e n t d i s 

charge. Abscess m a y also f o r m . T r e a t m e n t is surgical exc i s ion 

o f the t rack i f t h e sinus gets repeatedly i n f e c t e d (F ig . 8 .2 ) . 

4 . A n o t i a I t is c o m p l e t e absence o f p i n n a , a n d u s u a l l y 

f o r m s p a r t o f t h e f i r s t a r c h s y n d r o m e ( F i g . 8 .3 ) . 

5 . M a c r o t i a I t is excessively large p i n n a . 

6 . M i c r o t i a ( F i g . 8 . 4 ) I t is a m a j o r d e v e l o p m e n t a l a n o m 

aly. D e g r e e o f m i c r o t i a m a y v a r y . I t is f r e q u e n t l y associ

ated w i t h a n o m a l i e s o f e x t e r n a l a u d i t o r y canal , m i d d l e a n d 

i n t e r n a l ear. T h e c o n d i t i o n m a y be u n i l a t e r a l o r b i l a t e r a l . 

H e a r i n g loss is f r e q u e n t . 

J B . T r a u m a t o t h e A u r i c l e | 

1 . H a e m a t o m a o f t h e a u r i c l e I t is c o l l e c t i o n o f b l o o d 

b e t w e e n t h e a u r i c u l a r cart i lage a n d its p e r i c h o n d r i u m . 

F i g u r e 8.1 

P r e a u r i c u l a r a p p e n d a g e s . 

F i g u r e 8 . 2 

I n f e c t e d p r e a u r i c u l a r s i n u s w i t h p u s e x u d i n g f r o m t h e 

o p e n i n g . 



F i g u r e 8 .4 

M i c r o t i a r i g h t e a r . 

O f t e n i t is t h e r e s u l t o f b l u n t t r a u m a seen i n b o x e r s , w r e s 

tlers a n d r u g b y players . Ex t ravasa ted b l o o d m a y c l o t a n d 

t h e n organise , r e s u l t i n g i n a t y p i c a l d e f o r m i t y ca l led 

Cauliflower eax (F ig . 8 .5 ) . I f h a e m a t o m a gets i n f e c t e d , 

severe p e r i c h o n d r i t i s m a y set i n . 

T r e a t m e n t is a s p i r a t i o n o f t h e h a e m a t o m a u n d e r s t r i c t 

aseptic p r e c a u t i o n s a n d a pressure dress ing, c a r e f u l l y p a c k 

i n g a l l c o n c a v i t i e s o f t h e a u r i c l e t o p r e v e n t r e a c c u m u l a -

t i o n . A s p i r a t i o n m a y n e e d t o be r e p e a t e d . W h e n a s p i r a t i o n 

fails, i n c i s i o n a n d dra inage s h o u l d be d o n e a n d pressure 

a p p l i e d b y d e n t a l ro l l s t i e d w i t h t h r o u g h a n d t h r o u g h 

sutures . A l l cases s h o u l d r e c e i v e p r o p h y l a c t i c a n t i b i o t i c s . 

2 . L a c e r a t i o n s ( F i g . 8 .6 ) T h e y are r e p a i r e d as early as 

poss ib le . T h e p e r i c h o n d r i u m is s t i t c h e d w i t h absorbable 
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L a c e r a t i o n l e f t p i n n a . 

sutures . Specia l care is t a k e n t o p r e v e n t s t r i p p i n g o f p e r 

i c h o n d r i u m f r o m car t i lage f o r fear o f avascular necrosis . 

S k i n is c losed w i t h f i n e n o n - a b s o r b a b l e sutures . B r o a d 

s p e c t r u m a n t i b i o t i c s are g i v e n f o r o n e w e e k . 

3 . A v u l s i o n o f p i n n a W h e n p i n n a is s t i l l a t t a c h e d t o t h e 

h e a d b y a s m a l l p e d i c l e o f s k i n , p r i m a r y r e a t t a c h m e n t 

s h o u l d be c o n s i d e r e d a n d i t is usual ly successful. C o m p l e t e l y 

avulsed p i n n a can be r e i m p l a n t e d i n selected cases b y t h e 

m i c r o v a s c u l a r t e c h n i q u e s ; i n o thers , t h e s k i n o f t h e avulsed 

s e g m e n t o f p i n n a is r e m o v e d a n d t h e car t i lage i m p l a n t e d 

u n d e r t h e p o s t a u r i c u l a r s k i n f o r la te r r e c o n s t r u c t i o n . 

4 . F r o s t b i t e I n j u r y d u e t o f r o s t b i t e varies b e t w e e n e r y 

t h e m a a n d o e d e m a , b u l l a e f o r m a t i o n , necrosis o f s k i n a n d 

s u b c u t a n e o u s tissue, a n d c o m p l e t e necrosis w i t h loss o f the 

a f fec ted p a r t . 



T r e a t m e n t o f a f r o s t - b i t t e n ear consists o f : 

( a ) r e w a r m i n g w i t h m o i s t c o t t o n pledgets at a t e m p e r a 

t u r e o f 3 8 - 4 2 ° C , 

( b ) a p p l i c a t i o n o f 0 . 5 % s i lver n i t r a t e soaks f o r s u p e r f i c i a l 

i n f e c t i o n , 

( c ) analgesics f o r p a i n ; r a p i d r e w a r m i n g o f f rost b i t t e n ear 

causes c o n s i d e r a b l e p a i n , 

( d ) p r o t e c t i o n o f b u l l a e f r o m r u p t u r e , 

( e ) sys temic a n t i b i o t i c s f o r deep i n f e c t i o n , 

(0 s u r g i c a l d e b r i d e m e n t s h o u l d w a i t several m o n t h s as 

t h e t r u e d e m a r c a t i o n b e t w e e n t h e d e a d a n d l i v i n g t i s 

sues appears q u i t e late . 

5 . K e l o i d o f a u r i c l e I t m a y f o l l o w t r a u m a o r p i e r c i n g o f 

t h e ear f o r o r n a m e n t s . U s u a l sites are t h e l o b u l e o r h e l i x 

( F i g . 8 . 7 ) . S u r g i c a l e x c i s i o n o f t h e k e l o i d u s u a l l y results i n 

r e c u r r e n c e . R e c u r r e n c e o f k e l o i d can be a v o i d e d b y p r e -

a n d p o s t - o p e r a t i v e r a d i a t i o n w i t h a t o t a l dose o f 6 0 0 - 8 0 0 

rads d e l i v e r e d i n f o u r d i v i d e d doses. S o m e p r e f e r l o c a l 

i n j e c t i o n o f s t e r o i d after e x c i s i o n . 

J C . I n f l a m m a t o r y D i s o r d e r s  

1 . P e r i c h o n d r i t i s ( F i g . 8 . 8 ) I t results f r o m i n f e c t i o n 

s e c o n d a r y t o lacerat ions , h a e m a t o m a o r s u r g i c a l i n c i s i o n s . 

I t c a n also resul t f r o m e x t e n s i o n o f i n f e c t i o n f r o m d i f f u s e 

o t i t i s e x t e r n a o r a f u r u n c l e o f t h e m e a t u s . P s e u d o m o n a s 

a n d m i x e d f l o r a are t h e c o m m o n p a t h o g e n s . 

I n i t i a l s y m p t o m s are r e d , h o t a n d p a i n f u l p i n n a w h i c h 

feels st i f f . L a t e r abscess m a y f o m i b e t w e e n t h e cart i lage 

a n d p e r i c h o n d r i u m w i t h necrosis o f car t i lage as t h e c a r t i 

lage surv ives o n l y o n t h e b l o o d s u p p l y f r o m its p e r i c h o n 

d r i u m . T r e a t m e n t i n early stages consists o f sys temic 

a n t i b i o t i c s a n d l o c a l a p p l i c a t i o n o f 4 % a l u m i n i u m acetate 

compresses . W h e n abscess has f o m i e d , i t m u s t be d r a i n e d 

p r o m p t l y and c u l t u r e and s e n s i t i v i t y ot the pus o b t a i n e d . 

I n c i s i o n is m a d e i n t h e n a t u r a l f o l d a n d d e v i t a l i s e d c a r t i 

lage r e m o v e d . S o m e p r e f e r t o place a c a t h e t e r i n t h e 

abscess a n d a d m i n i s t e r a c o n t i n u o u s d r i p o f a n t i b i o t i c s , 

se lected b y c u l t u r e a n d s e n s i t i v i t y , f o r 7—10 days. 

2 . R e l a p s i n g p o l y c h o n d r i t i s I t is a rare a u t o i m m u n e 

d i s o r d e r i n v o l v i n g carti lage o f the ear. O t h e r cartilages, sep

ta l , l a r y n g e a l , t racheal , costal m a y also be i n v o l v e d . T h e 

e n t i r e aur i c le except its l o b u l e b e c o m e s i n f l a m e d a n d t e n 

der . E x t e r n a l ear canal becomes s tenot ic . T r e a t m e n t consists 

o f h i g h doses o f sys temic s teroids . 

3 . C h o n d r o d e r m a t i t i s n o d u l a r i s c h r o n i c a h e l i c i s 

S m a l l p a i n f u l n o d u l e s appear near t h e free b o r d e r o f h e l i x 

i n m e n a b o u t t h e age o f 50 years. N o d u l e s are t e n d e r a n d 

t h e p a t i e n t is u n a b l e t o sleep o n t h e a f fec ted s ide . T r e a t m e n t 

is e x c i s i o n o f t h e n o d u l e w i t h its s k i n a n d car t i lage . 
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K e l o i d f o l l o w i n g p i e r c i n g o f p i n n a f o r o r n a m e n t s . 
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P e r i c h o n d r i t i s . 

D . T u m o u r s 

See page 117 . 

I I . D I S E A S E S O F E X T E R N A L 

A U D I T O R Y C A N A L 

T h e diseases o f e x t e r n a l a u d i t o r y canal are g r o u p e d as: 

A . C o n g e n i t a l d i sorders 

B . T r a u m a 

C . I n f l a m m a t i o n 

D . T u m o u r s 

E . M i s c e l l a n e o u s c o n d i t i o n s . 



D i s e a s e s o f E x t e r n a l E a r 

A . C o n g e n i t a l D i s o r d e r s 

1 . A t r e s i a o f e x t e r n a l c a n a l C o n g e n i t a l atresia o f t h e 

meatus m a y o c c u r a l o n e o r i n associat ion w i t h m i c r o t i a . 

W h e n i t o c c u r s a l o n e , i t is d u e t o f a i l u r e o f cana l i sa t ion o f 

t h e e c t o d e r m a l c o r e t h a t f i l l s t h e dorsal p a r t o f t h e f i r s t 

b r a n c h i a l c l e f t . T h e o u t e r m e a t u s , i n these cases, is o b l i t e r 

a ted w i t h f i b r o u s tissue o r b o n e w h i l e t h e deep m e a t u s a n d 

t h e t y m p a n i c m e m b r a n e are n o r m a l . A t r e s i a w i t h m i c r o t i a 

is m o r e c o m m o n . I t m a y b e associated w i t h a b n o r m a l i t i e s 

o f t h e m i d d l e ear, i n t e r n a l ear a n d o t h e r s t ruc tures . 

2 . C o l l a u r a l f i s t u l a T h i s is an a b n o r m a l i t y o f t h e f i r s t 

b r a n c h i a l c l e f t . T h e f is tula has t w o o p e n i n g s ; o n e , s i t u a t e d 

i n t h e n e c k j u s t b e l o w a n d b e h i n d t h e angle o f m a n d i b l e , 

a n d t h e o t h e r i n t h e e x t e r n a l canal o r t h e m i d d l e ear. T h e 

t r a c k o f t h e f i s t u l a traverses t h r o u g h t h e p a r o t i d i n close 

r e l a t i o n t o t h e facial n e r v e . 

J B . T r a u m a t o E a r C a n a l ^ 

Minor lacerations o f canal s k i n resul t f r o m Q - t i p i n j u r y 

( s c r a t c h i n g t h e ear w i t h h a i r p i n s , needles o r m a t c h s t i ck) 

o r u n s k i l l e d i n s t r u m e n t a t i o n b y t h e p h y s i c i a n . T h e y u s u 

a l l y hea l w i t h o u t sequelae. 

Major lacerations r esu l t f r o m g u n shot w o u n d s , a u t o m o 

b i l e acc idents o r f i g h t s . T h e c o n d y l e o f m a n d i b l e m a y 

f o r c e t h r o u g h t h e a n t e r i o r canal w a l l . T h e s e cases r e q u i r e 

c a r e f u l t r e a t m e n t . A i m is to a t ta in a s k i n - l i n e d m e a t u s o f 

adequate d i a m e t e r . Stenosis o f t h e ear canal is a c o m m o n 

c o m p l i c a t i o n . 

C . I n f l a m m a t i o n s o f E a r C a n a l 

O t i t i s e x t e r n a m a y be d i v i d e d , o n a e t i o l o g i c a l basis, i n t o : 

(i) Infective group 

B a c t e r i a l 

L o c a l i s e d o t i t i s e x t e r n a ( F u r u n c l e ) 

D i f f u s e o t i t i s e x t e r n o 

M a l i g n a n t o t i t i s e x t e r n a 

O t o m y c o s i s 

H e r p e s z o s t e r o t i c u s 

O t i t i s e x t e r n a h a e m o r r h a g i c a 

(H) Reactive group 

• E c z e m a t o u s o t i t i s e x t e r n a 

• S e b o r r h o e i c o t i t i s e x t e r n a 

• N e u r o d e r m a t i t i s 

1 . F u r u n c l e ( l o c a l i s e d a c u t e o t i t i s e x t e r n a ) A f u r u n 

cle is a s t a p h y l o c o c c a l i n f e c t i o n o f t h e h a i r f o l l i c l e . A s t h e 

h a i r are c o n f i n e d o n l y t o t h e c a r t i l a g i n o u s p a r t o f t h e 

m e a t u s , f u r u n c l e is seen o n l y i n th is p a r t o f m e a t u s . U s u a l l y 

s ingle , t h e f u r u n c l e s m a y be m u l t i p l e . 

Pat ient usually presents w i t h severe p a i n a n d tenderness 

w h i c h are o u t o f p r o p o r t i o n to the size o f the f u r u n c l e . 

M o v e m e n t s o f the p i n n a are p a i n f u l . J a w m o v e m e n t s , as i n 

c h e w i n g , also cause p a i n i n the ear. A f u r u n c l e o f poster ior 

meatal w a l l causes oedema o v e r the m a s t o i d w i t h o b l i t e r a t i o n 

o f the re t roaur icu lar g r o o v e . Per iaur icular l y m p h nodes (ante

r i o r , pos ter ior and i n f e r i o r ) m a y also be enlarged a n d tender . 

Treatment i n early cases, w i t h o u t abscess f o r m a t i o n , 

consists o f systemic a n t i b i o t i c s , analgesics a n d l o c a l heat . 

A n ear p a c k o f 1 0 % i c h t h a m m o l g l y c e r i n e p r o v i d e s s p l i n t 

age a n d reduces p a i n . H y g r o s c o p i c a c t i o n o f g l y c e r i n e 

reduces o e d e m a , w h i l e i c h t h a m m o l is m i l d l y ant i sept i c . I f 

abscess has f o r m e d , i n c i s i o n a n d dra inage s h o u l d be d o n e . 

I n case o f recurrent furunculosis, diabetes s h o u l d be 

e x c l u d e d , a n d a t t e n t i o n p a i d t o t h e pa t i en t ' s nasal v e s t i 

bules w h i c h m a y h a r b o u r s t a p h y l o c o c c i a n d t h e i n f e c t i o n 

t r a n s f e r r e d b y pa t i en t ' s f i n g e r s . S t a p h y l o c o c c a l i n f e c t i o n s 

o f t h e s k i n as a poss ible s o u r c e s h o u l d also be e x c l u d e d a n d 

s u i t a b l y t r e a t e d . 

2 . D i f f u s e o t i t i s e x t e r n a I t is d i f fuse i n f l a m m a t i o n o f 

m e a t a l s k i n w h i c h m a y spread t o i n v o l v e t h e p i n n a a n d 

e p i d e r m a l layer o f t y m p a n i c m e m b r a n e . 

A e t i o l o g y Disease is c o m m o n l y seen i n h o t a n d h u m i d 

c l i m a t e a n d i n s w i m m e r s . Excessive s w e a t i n g changes t h e 

p H o f m e a t a l s k i n f r o m t h a t o f a c i d t o a l k a l i n e w h i c h 

f a v o u r s g r o w t h o f p a t h o g e n s . T w o factors c o m m o n l y 

respons ib le f o r th is c o n d i t i o n are: 

(a ) t r a u m a t o the m e a t a l s k i n , a n d 

( b ) i n v a s i o n b y p a t h o g e n i c o r g a n i s m s . 

Trauma can resul t f r o m s c r a t c h i n g t h e ear canal w i t h h a i r 

p ins o r m a t c h sticks, u n s k i l l e d i n s t r u m e n t a t i o n t o r e m o v e 

f o r e i g n b o d i e s , v i g o r o u s c l e a n i n g o f ear canal af ter a s w i m 

w h e n m e a t a l s k i n is a l ready m a c e r a t e d . B r e a k i n c o n t i n u i t y 

o f m e a t a l l i n i n g sets t h e g r o u n d f o r o r g a n i s m s t o i n v a d e . 

Common organisms r espons ib le f o r o t i t i s e x t e r n a are 

Staph, aureus, Pseud, pyocyaneus, B. protcus a n d Esch. coli b u t 

m o r e o f t e n t h e i n f e c t i o n is m i x e d . 

S o m e cases o f o t i t i s e x t e r n a are s e c o n d a r y t o i n f e c t i o n 

o f t h e m i d d l e ear, o r a l lergic sensi t i sat ion t o t h e t o p i c a l ear 

d r o p s u s e d f o r c h r o n i c s u p p u r a t i v e o t i t i s m e d i a . 

C l i n i c a l f e a t u r e s D i f f u s e o t i t i s e x t e r n a m a y be acute o r 

c h r o n i c w i t h v a r y i n g degrees o f s e v e r i t y . 

Acute phase is character ised b y h o t b u r n i n g sensat ion i n 

t h e ear, f o l l o w e d b y p a i n w h i c h is aggravated b y m o v e 

m e n t s o f j a w . Ear starts o o z i n g t h i n serous discharge w h i c h 

later b e c o m e s t h i c k a n d p u r u l e n t . M e a t a l l i n i n g b e c o m e s 

i n f l a m e d a n d s w o l l e n . C o l l e c t i o n o f debr i s a n d discharge 

a c c o m p a n i e d w i t h m e a t a l s w e l l i n g gives rise t o c o n d u c t i v e 

h e a r i n g loss. I n severe cases, r e g i o n a l l y m p h nodes b e c o m e 



e n l a r g e d a n d t e n d e r w i t h c e l l u l i t i s o f t h e s u r r o u n d i n g 

tissues. 

Chronic phase is characterised b y i r r i t a t i o n and s t r o n g desire 

t o i t c h . T h i s is responsible f o r acute exacerbations a n d r e i n 

f e c t i o n . Discharge is scanty a n d m a y d r y u p to f o r m crusts. 

M e a t a l s k i n w h i c h is t h i c k and s w o l l e n m a y also s h o w scal

i n g a n d f i ssur ing . R a r e l y , the s k i n becomes h y p e r t r o p h i c 

l e a d i n g t o m e a t a l stenosis (chronic stenotic otitis externa). 

T r e a t m e n t Acute phase is t r e a t e d as f o l l o w s : 

(a) E a r t o i l e t : I t is t h e m o s t i m p o r t a n t s ingle f a c t o r i n 

t h e t r e a t m e n t o f d i f f u s e o t i t i s e x t e r n a . A l l e x u d a t e a n d 

debr i s s h o u l d be m e t i c u l o u s l y a n d g e n t l y r e m o v e d . 

Spec ia l a t t e n t i o n s h o u l d b e p a i d t o a n t e r o i n f e r i o r 

m e a t a l recess w h i c h f o r m s a b l i n d p o c k e t w h e r e d i s 

c h a r g e is a c c u m u l a t e d . Ear t o i l e t can be d o n e b y d r y 

m o p p i n g , s u c t i o n c learance o r i r r i g a t i n g t h e canal 

w i t h w a r m , steri le n o r m a l saline. 

( b ) M e d i c a t e d w i c k s : A f t e r t h o r o u g h t o i l e t , a gauze 

w i c k soaked i n a n t i b i o t i c s t e r o i d p r e p a r a t i o n is i n s e r t e d 

i n t h e ear canal a n d p a t i e n t advised t o k e e p i t m o i s t b y 

i n s t i l l i n g t h e same d r o p s t w i c e o r t h r i c e a d a y . W i c k is 

c h a n g e d d a i l y f o r 2 - 3 days w h e n i t can be s u b s t i t u t e d 

b y ear d r o p s . L o c a l s t e r o i d d r o p s h e l p t o re l i eve 

o e d e m a a n d e r y t h e m a , a n d p r e v e n t i t c h i n g . A l u m i n i u m 

acetate (8%) o r s i lver n i t r a t e (3%) are m i l d astr ingents 

a n d can b e used i n t h e f o r m o f a w i c k t o f o r m a p r o 

t e c t i v e c o a g u l u m t o d r y - u p an o o z i n g m e a t u s . 

( c ) A n t i b i o t i c s : B r o a d s p e c t r u m systemic a n t i b i o t i c s are 

u s e d w h e n t h e r e is c e l l u l i t i s a n d acute t e n d e r 

l y m p h a d e n i t i s . 

( d ) A n a l g e s i c s : F o r r e l i e f o f p a i n . 

Chronic phase. T r e a t m e n t a ims at (a) r e d u c t i o n o f m e a t a l 

s w e l l i n g so t h a t ear t o i l e t can be e f f e c t i v e l y d o n e , a n d 

(b) a l l e v i a t i o n o f i t c h i n g so t h a t s c r a t c h i n g is s t o p p e d a n d 

f u r t h e r r e c u r r e n c e s c o n t r o l l e d . 

A gauze w i c k soaked i n 1 0 % i c h t h a m m o l g l y c e r i n e a n d 

i n s e r t e d i n t o t h e canal helps t o r e d u c e s w e l l i n g . T h i s is 

f o l l o w e d b y ear t o i l e t w i t h p a r t i c u l a r a t t e n t i o n t o a n t e r o 

i n f e r i o r m e a t a l recess. I t c h i n g can be c o n t r o l l e d b y t o p i c a l 

a p p l i c a t i o n o f a n t i b i o t i c s t e r o i d c r e a m . 

W h e n the meata l s k i n is t h i c k e n e d t o t h e p o i n t o f 

o b s t r u c t i o n a n d resists a l l f o r m s o f m e d i c a l t r e a t m e n t , i .e . 

c h r o n i c s tenot ic o t i t i s ex terna , i t is surgica l ly excised, b o n y 

meatus is w i d e n e d w i t h a d r i l l a n d l i n e d b y s p l i t - s k i n graft . 

3 . O t o m y c o s i s O t o m y c o s i s is a f u n g a l i n f e c t i o n o f t h e 

ear canal t h a t o f t e n o c c u r s d u e t o Aspergillus niger, A. furnig-

atus o r Candida albicans. I t is seen i n h o t a n d h u m i d c l i m a t e 

o f t r o p i c a l a n d s u b t r o p i c a l c o u n t r i e s . S e c o n d a r y f u n g a l 

g r o w t h is also seen i n pat ients u s i n g t o p i c a l a n t i b i o t i c s f o r 

t r e a t m e n t o f o t i t i s e x t e r n a o r m i d d l e ear s u p p u r a t i o n . 

T h e clinical features o f o t o m y c o s i s i n c l u d e : in tense i t c h 

i n g , d i s c o m f o r t o r p a i n i n t h e ear, w a t e r y discharge w i t h a 

m u s t y o d o u r , a n d ear b l o c k a g e . T h e f u n g a l mass m a y 

appear w h i t e , b r o w n o r b l a c k a n d has b e e n l i k e n e d t o a 

w e t p iece o f f i l t e r paper . 

E x a m i n e d w i t h an o t o s c o p e , A. niger appears as b l a c k -

h e a d e d f i l a m e n t o u s g r o w t h , A. fumigatus, pale b l u e o r 

g r e e n ; a n d C a n d i d a as w h i t e o r c r e a m y d e p o s i t . M e a t a l 

s k i n appears s o d d e n , r e d a n d o e d e m a t o u s . 

Treatment consists o f t h o r o u g h ear t o i l e t t o r e m o v e all 

discharge a n d e p i t h e l i a l debris w h i c h are c o n d u c i v e t o t h e 

g r o w t h o f f u n g u s . I t can be d o n e b y s y r i n g i n g , s u c t i o n o r 

m o p p i n g . Spec i f i c a n t i f u n g a l agents can be a p p l i e d . N y s t a t i n 

( 1 0 0 , 0 0 0 u n i t s / m l o f p r o p y l e n e g l y c o l ) is e f f e c t i v e against 

C a n d i d a . O t h e r b r o a d s p e c t r u m a n t i f u n g a l agents i n c l u d e 

c l o t r i m a z o l e a n d p o v i d o n e i o d i n e . 2 % sal icyl ic a c i d i n 

a l c o h o l is also e f f e c t i v e . I t is a k e r a t o l y t i c agent w h i c h 

r e m o v e s super f i c ia l layers o f e p i d e r m i s , a n d a l o n g w i t h that , 

t h e f u n g a l m y c e l i a g r o w i n g i n t o t h e m . A n t i f u n g a l t r e a t 

m e n t s h o u l d be c o n t i n u e d f o r a w e e k e v e n after a p p a r e n t 

c u r e t o a v o i d r e c u r r e n c e s . Ear m u s t be k e p t d r y . B a c t e r i a l 

i n f e c t i o n s are o f t e n associated w i t h o t o m y c o s i s , a n d t r e a t 

m e n t w i t h an a n t i b i o t i c / s t e r o i d p r e p a r a t i o n helps t o r e d u c e 

i n f l a m m a t i o n a n d o e d e m a a n d t h u s p e r m i t t i n g b e t t e r p e n 

e t r a t i o n o f a n t i f u n g a l agents. 

4 . O t i t i s e x t e r n a h a e m o r r h a g i c a I t is character ised b y 

f o r m a t i o n o f h a e m o r r h a g i c b u l l a e o n t h e t y m p a n i c m e m 

b r a n e a n d d e e p m e a t u s . I t is p r o b a b l y v i r a l i n o r i g i n a n d 

m a y be seen i n i n f l u e n z a e p i d e m i c s . T h e c o n d i t i o n causes 

severe p a i n i n t h e ear a n d b l o o d - s t a i n e d discharge w h e n 

t h e b u l l a e r u p t u r e . T r e a t m e n t w i t h analgesics is d i r e c t e d 

t o g i v e r e l i e f f r o m p a i n . A n t i b i o t i c s are g i v e n f o r s e c o n d 

a r y i n f e c t i o n o f t h e ear canal , o r m i d d l e ear i f t h e b u l l a has 

r u p t u r e d i n t o t h e m i d d l e ear. 

5 . H e r p e s z o s t e r o t i c u s I t is charac ter i sed b y f o r m a t i o n 

o f vesicles o n the t y m p a n i c m e m b r a n e , m e a t a l s k i n , c o n 

cha a n d p o s t a u r i c u l a r g r o o v e . T h e s e v e n t h a n d e i g h t h c ra 

n i a l nerves m a y be i n v o l v e d . 

6 . M a l i g n a n t ( n e c r o t i s i n g ) o t i t i s e x t e r n a I t is an 

i n f l a m m a t o r y c o n d i t i o n caused b y p s e u d o m o n a s i n f e c t i o n 

usual ly i n t h e e l d e r l y diabet ics , o r i n those o n i m m u n o 

suppressive d r u g s . Its ear ly m a n i f e s t a t i o n s resemble d i f fuse 

o t i t i s e x t e r n a b u t t h e r e is e x c r u c i a t i n g p a i n a n d appearance 

o f g r a n u l a t i o n s i n t h e m e a t u s . Fac ia l paralysis is c o m m o n . 

I n f e c t i o n m a y spread t o t h e s k u l l base a n d j u g u l a r f o r a m e n 

c a u s i n g m u l t i p l e c r a n i a l n e r v e palsies. A n t e r i o r l y , i n f e c t i o n 

spreads t o t e m p o r o m a n d i b u l a r fossa, p o s t e r i o r l y t o t h e 

m a s t o i d a n d m e d i a l l y i n t o t h e m i d d l e ear a n d p e t r o u s 

b o n e . C T scan is u s e f u l , t o k n o w t h e e x t e n t o f disease. 

T r e a t m e n t consists o f h i g h doses o f i . v . a n t i b i o t i c s 

d i r e c t e d against p s e u d o m o n a s ( t o b r a m y c i n , t i c a r c i l l i n o r 

t h i r d g e n e r a t i o n c e p h a l o s p o r i n s ) . A n t i b i o t i c s are g i v e n f o r 

6 - 8 w e e k s o r l o n g e r . D i a b e t e s s h o u l d b e c o n t r o l l e d . 

S u r g i c a l d e b r i d e m e n t o f d e v i t a l i s e d tissue a n d b o n e s h o u l d 



D i s e a s e s o f E x t e r n a l E a r 

be d o n e j u d i c i o u s l y . R a d i c a l resect ions h a v e b e e n a b a n 

d o n e d i n f a v o u r o f p r o l o n g e d i n t e n s i v e m e d i c a l t h e r a p y . 

7 . E c z e m a t o u s o t i t i s e x t e r n a I t is t h e resul t o f h y p e r 

s e n s i t i v i t y t o i n f e c t i v e o r g a n i s m s o r t o p i c a l ear d r o p s s u c h 

as C h l o r o m y c e t i n o r n e o m y c i n , etc . I t is m a r k e d b y in tense 

i r r i t a t i o n , ves ic le f o r m a t i o n , o o z i n g a n d c r u s t i n g i n t h e 

canal . T r e a t m e n t is w i t h d r a w a l o f t o p i c a l a n t i b i o t i c caus

i n g s e n s i t i v i t y , a n d a p p l i c a t i o n o f s t e r o i d c r e a m . 

8 . S e b o r r h o e i c o t i t i s e x t e r n a I t is associated w i t h seb-

o r r h o e i c d e r m a t i t i s o f t h e scalp. I t c h i n g is t h e m a i n c o m 

p l a i n t . Greasy y e l l o w scales are seen i n t h e e x t e r n a l canal , 

o v e r t h e l o b u l e a n d p o s t a u r i c u l a r sulcus. T r e a t m e n t c o n 

sists o f ear t o i l e t , a p p l i c a t i o n o f a c r e a m c o n t a i n i n g sa l icyl ic 

a c i d a n d s u l p h u r , a n d a t t e n t i o n t o t h e scalp f o r 

s e b o r r h o e a . 

9 . N e u r o d e r m a t i t i s I t is caused b y c o m p u l s i v e s c r a t c h 

i n g d u e t o p s y c h o l o g i c a l fac tors . Pat ient ' s m a i n c o m p l a i n t 

is in tense i t c h i n g . O t i t i s e x t e r n a o f b a c t e r i a l type m a y f o l 

l o w i n f e c t i o n o f r a w area l e f t b y s c r a t c h i n g . T r e a t m e n t is 

s y m p a t h e t i c p s y c h o t h e r a p y a n d m e a n t f o r any s e c o n d a r y 

i n f e c t i o n . Ear p a c k a n d b a n d a g e t o t h e ear are h e l p f u l t o 

p r e v e n t c o m p u l s i v e s c r a t c h i n g . 

1 0 . P r i m a r y c h o l e s t e a t o m a o f e x t e r n a l a u d i t o r y 

c a n a l I n contras t t o m i d d l e ear c h o l e s t e a t o m a , s q u a m o u s 

e p i t h e l i u m o f t h e e x t e r n a l canal invades its b o n e . U s u a l l y 

t h e r e is s o m e a b n o r m a l i t y o f b o n e o f e x t e r n a l canal w h i c h 

is c o n d u c i v e f o r e p i t h e l i u m t o i n v a d e i t . I t m a y be p o s t 

t r a u m a t i c o r pos tsurg ica l . C l i n i c a l features i n c l u d e p u r u l e n t 

o t o r r h o e a a n d p a i n ; t y m p a n i c m e m b r a n e b e i n g n o r m a l . 

G r a n u l a t i o n s associated w i t h sequestrated b o n e n e e d h i s t o 

l o g i c a l e x a m i n a t i o n to d i f f e r e n t i a t e i t f r o m c a r c i n o m a , 

n e c r o t i z i n g o t i t i s ex terna a n d a b e n i g n s e q u e s t r u m . 

T r e a t m e n t consists o f r e m o v a l o f n e c r o t i c b o n e a n d 

c h o l e s t e a t o m a , a n d l i n i n g t h e d e f e c t w i t h fascia. 

D . T u m o u r s 

See page 118 . 

E . M i s c e l l a n e o u s C o n d i t i o n s 

1 . I m p a c t e d w a x o r c e r u m e n W a x is c o m p o s e d o f 

s e c r e t i o n o f sebaceous glands, c e r u m i n o u s g lands , h a i r , 

d e s q u a m a t e d e p i t h e l i a l debr i s , k e r a t i n a n d d i r t . 

Sebaceous a n d c e r u m i n o u s ( m o d i f i e d sweat glands) 

o p e n i n t o t h e space o f t h e h a i r f o l l i c l e ( F i g . 8 .9 ) . Sebaceous 

glands p r o v i d e f l u i d r i c h i n f a t t y acids w h i l e s e c r e t i o n o f 

c e r u m i n o u s g l a n d is r i c h i n l i p i d s a n d p i g m e n t granules . 

S e c r e t i o n o f b o t h these glands m i x e s w i t h t h e d e s q u a m a t e d 

e p i t h e l i a l cells a n d k e r a t i n shed f r o m t h e t y m p a n i c m e m 

b r a n e a n d deep b o n y m e a t u s t o f o r m w a x . 

W a x has a p r o t e c t i v e f u n c t i o n as i t l u b r i c a t e s t h e ear 

canal a n d entraps a n y f o r e i g n m a t e r i a l t h a t happens t o 

e n t e r t h e canal . N o r m a l l y , o n l y a s m a l l a m o u n t o f w a x is 

secreted, w h i c h dries u p a n d is l a te r e x p e l l e d f r o m t h e 

m e a t u s b y m o v e m e n t s o f t h e j a w . A s s o m e p e o p l e sweat 

m o r e t h a n o thers , t h e a c t i v i t y o f c e r u m i n o u s glands also 

var ies ; excessive w a x m a y be secreted a n d d e p o s i t e d as a 

p l u g i n t h e m e a t u s . C e r t a i n o t h e r factors l i k e n a r r o w a n d 

t o r t u o u s ear canal , s t i f f ha i r o r o b s t r u c t i v e l e s i o n o f t h e 

canal , e .g . exostosis, m a y f a v o u r r e t e n t i o n o f w a x . I t m a y 

d r y u p a n d f o r m a h a r d i m p a c t e d mass. 

P a t i e n t u s u a l l y presents w i t h i m p a i r m e n t o f h e a r i n g o r 

sense o f b l o c k e d ear. T i n n i t u s a n d giddiness m a y resul t from 

i m p a c t i o n o f w a x against the t y m p a n i c m e m b r a n e . R e f l e x 

c o u g h d u e t o s t i m u l a t i o n o f a u r i c u l a r b r a n c h o f vagus m a y 

s o m e t i m e s o c c u r . T h e onset o f these s y m p t o m s m a y be 

s u d d e n w h e n w a t e r enters t h e ear canal d u r i n g b a t h i n g o r 

s w i m m i n g a n d t h e w a x swells u p . L o n g s t a n d i n g i m p a c t e d 

F i g u r e 8 .9 

S t r u c t u r e o f s k i n o f c a r t i l a g i n o u s m e a t u s . 



w a x m a y ulcera te t h e m e a t a l s k i n a n d resul t i n g r a n u l o m a 

f o r m a t i o n (wax granuloma). 

T r e a t m e n t o f w a x consists i n its r e m o v a l b y s y r i n g i n g o r 

i n s t r u m e n t a l m a n i p u l a t i o n . H a r d i m p a c t e d mass m a y 

s o m e t i m e s r e q u i r e p r i o r s o f t e n i n g w i t h w a x solvents . 

Technique of syringing the ear. P a t i e n t is seated w i t h ear t o 

be s y r i n g e d t o w a r d s t h e e x a m i n e r . A t o w e l is p l a c e d r o u n d 

his n e c k . A k i d n e y t r a y is p l a c e d o v e r t h e s h o u l d e r a n d 

h e l d s n u g l y b y t h e p a t i e n t . Pat ient ' s h e a d is s l i g h t l y t i l t e d 

o v e r t h e t r a y t o c o l l e c t t h e r e t u r n f l u i d . 

P i n n a is p u l l e d u p w a r d s a n d b a c k w a r d s a n d a s t ream o f 

w a t e r f r o m t h e ear s y r i n g e is d i r e c t e d a l o n g t h e p o s t e r o s u -

p e r i o r w a l l o f t h e m e a t u s . Pressure o f w a t e r , b u i l t u p 

d e e p e r t o t h e w a x , expels t h e w a x o u t ( F i g . 8 . 1 0 ) . I f w a x 

is t i g h t l y i m p a c t e d , i t is necessary t o create a space b e t w e e n 

i t a n d t h e m e a t a l w a l l f o r t h e j e t o f w a t e r t o pass, o t h e r w i s e 

s y r i n g i n g w i l l be i n e f f e c t i v e o r m a y e v e n p u s h t h e w a x 

deeper . Ear canal s h o u l d be i n s p e c t e d f r o m t i m e t o t i m e t o 

see i f a l l w a x has b e e n r e m o v e d . U n n e c e s s a r y s y r i n g i n g 

s h o u l d b e a v o i d e d . 

A t t h e e n d o f t h e p r o c e d u r e , ear canal a n d t y m p a n i c 

m e m b r a n e m u s t be i n s p e c t e d a n d d r i e d w i t h a p l e d g e t o f 

c o t t o n . A n y u l c e r a t i o n seen i n m e a t a l w a l l as a r e s u l t o f 

i m p a c t e d w a x is p r o t e c t e d b y a p p l i c a t i o n o f su i tab le 

a n t i b i o t i c o i n t m e n t . N o r m a l l y , b o i l e d tap w a t e r c o o l e d t o 

b o d y t e m p e r a t u r e is used . I f i t is t o o c o l d o r t o o h o t i t 

w o u l d s t i m u l a t e t h e l a b y r i n t h , as i n c a l o r i c t e s t i n g , a n d 

cause v e r t i g o . T o o m u c h f o r c e used i n s y r i n g i n g m a y r u p 

t u r e t h e t y m p a n i c m e m b r a n e especia l ly w h e n i t has a l ready 

b e e n w e a k e n e d b y p r e v i o u s disease. P a t i e n t c o m p l a i n s o f 

in tense p a i n a n d m a y b e c o m e g i d d y a n d e v e n f a i n t . I t is 

necessary b e f o r e s y r i n g i n g t o ask t h e p a t i e n t f o r a n y past 

h i s t o r y o f ear d i scharge o r an e x i s t i n g p e r f o r a t i o n . A q u i 

escent o t i t i s m e d i a m a y be r e a c t i v a t e d b y s y r i n g i n g . 

Instrumental manipulation. I t s h o u l d a lways be d o n e b y 

s k i l l e d hands a n d u n d e r d i r e c t v i s i o n . C e r u m e n h o o k , 

s c o o p o r J o b s o n - H o m e p r o b e are o f t e n used . F irs t , a space 

is c r e a t e d b e t w e e n t h e w a x a n d m e a t a l w a l l , t h e i n s t r u 

m e n t is passed b e y o n d t h e w a x , a n d w h o l e p l u g t h e n 

d r a g g e d o u t i n a s ingle p iece . I f i t breaks , s y r i n g i n g m a y be 

used t o r e m o v e t h e f r a g m e n t s . 

O c c a s i o n a l l y , i f t h e w a x is t o o h a r d a n d i m p a c t e d , t o be 

r e m o v e d b y s y r i n g i n g o r i n s t r u m e n t s , i t s h o u l d be s o f t 

e n e d b y d r o p s o f 5 % soda b i c a r b i n e q u a l parts o f g l y c e r i n e 

a n d w a t e r i n s t i l l e d t w o o r t h r e e t i m e s a day f o r a f e w days. 

H y d r o g e n p e r o x i d e , l i q u i d p a r a f f i n o r o l i v e o i l m a y also 

a c h i e v e t h e same resu l t . C o m m e r c i a l d r o p s c o n t a i n i n g 

c e r u m o l y t i c agents l i k e p a r a d i c h l o r o b e n z e n e 2 % can also 

be used a n d a b o v e m e t h o d s t r i e d again . 

2 . F o r e i g n b o d i e s o f e a r (a) Non-living. C h i l d r e n m a y 

i n s e r t a v a r i e t y o f f o r e i g n bodies i n t h e ear; t h e c o m m o n 

ones o f t e n seen are: a p iece o f paper o r s p o n g e , g r a i n seeds 

( r i ce , w h e a t , m a i z e ) , slate p e n c i l , p i e c e o f c h a l k o r m e t a l l i c 

b a l l bear ings . A n a d u l t m a y present w i t h a b r o k e n e n d o f 

m a t c h s t i c k used f o r s c r a t c h i n g t h e ear o r an o v e r l o o k e d 

c o t t o n s w a b . V e g e t a b l e f o r e i g n b o d i e s t e n d t o s w e l l u p 

w i t h t i m e a n d get t i g h t l y i m p a c t e d i n t h e ear cana l o r m a y 

e v e n s u p p u r a t e . 

M e t h o d s o f r e m o v i n g a f o r e i g n b o d y i n c l u d e : 

( i ) Forceps r e m o v a l 

( i i ) S y r i n g i n g 

( i i i ) S u c t i o n 

( i v ) M i c r o s c o p i c r e m o v a l w i t h special i n s t r u m e n t s 

( v ) P o s t a u r a l a p p r o a c h . 

S o f t a n d i r r e g u l a r f o r e i g n b o d i e s l i k e a p i e c e o f paper , 

s w a b o r a p i e c e o f s p o n g e can be r e m o v e d w i t h f i n e c r o c 

o d i l e f o r c e p s . 

F i g u r e 8 .10 

( A ) S y r i n g i n g o f e a r . ( B ) I l l u s t r a t i o n t o s h o w h o w j e t o f w a t e r e x p e l s t h e w a x o r a f o r e i g n b o d y . 



D i s e a s e s o f E x t e r n a l E a r 

M o s t o f t h e seed grains a n d s m o o t h objects can be 

r e m o v e d w i t h s y r i n g i n g . S m o o t h a n d h a r d objects l i k e 

steel b a l l b e a r i n g s h o u l d n o t b e grasped w i t h forceps as 

t h e y t e n d t o m o v e i n w a r d s a n d m a y i n j u r e t h e t y m p a n i c 

m e m b r a n e . In all impacted foreign bodies or in those where ear

lier attempts at extraction have been made, it is preferable to use 

general anaesthetic and an operating microscope. O c c a s i o n a l l y , 

p o s t a u r a l a p p r o a c h is u s e d t o r e m o v e f o r e i g n b o d i e s 

i m p a c t e d i n d e e p m e a t u s , m e d i a l t o t h e i s t h m u s o r those 

w h i c h h a v e b e e n p u s h e d i n t o t h e m i d d l e ear. 

U n s k i l l e d a t t e m p t s at r e m o v a l o f f o r e i g n b o d i e s m a y 

lacerate t h e m e a t a l l i n i n g , d a m a g e t h e t y m p a n i c m e m 

b r a n e o r t h e ear ossicles. 

(b) Living. F l y i n g o r c r a w l i n g insects l i k e m o s q u i t o e s , 

beatles, c o c k r o a c h o r an ant m a y e n t e r t h e ear canal a n d 

cause in tense i r r i t a t i o n a n d p a i n . N o a t t e m p t s h o u l d be 

m a d e t o c a t c h t h e m a l i v e . F i rs t , t h e insect s h o u l d be k i l l e d 

b y i n s t i l l i n g o i l (a h o u s e h o l d r e m e d y ) , s p i r i t o r c h l o r o f o r m 

w a t e r . O n c e k i l l e d , t h e insec t c a n be r e m o v e d b y a n y o f 

t h e m e t h o d s d e s c r i b e d a b o v e . 

Maggots in the ear. Flies m a y b e a t t r a c t e d t o t h e f o u l -

s m e l l i n g ear d ischarge a n d lay eggs w h i c h h a t c h o u t i n t o 

larvae c a l l e d m a g g o t s . T h e y are c o m m o n l y seen i n t h e 

m o n t h o f A u g u s t , S e p t e m b e r , a n d O c t o b e r . T h e r e is severe 

p a i n w i t h s w e l l i n g r o u n d t h e ear a n d b l o o d - s t a i n e d w a t e r y 

d i scharge . M a g g o t s m a y b e seen f i l l i n g t h e ear canal . 

T r e a t m e n t consists o f i n s t i l l i n g c h l o r o f o r m w a t e r t o k i l l 

t h e m a g g o t s w h i c h can la ter be r e m o v e d b y forceps . U s u a l l y , 

s u c h pat ients have d i s c h a r g i n g ears w i t h p e r f o r a t i o n o f t h e 

t y m p a n i c m e m b r a n e , a n d s y r i n g i n g m a y n o t be advisable. 

3 . K e r a t o s i s o b t u r a n s C o l l e c t i o n o f a p e a r l y w h i t e mass 

o f d e s q u a m a t e d e p i t h e l i a l cells i n t h e deep m e a t u s is ca l led 

keratosis o b t u r a n s . T h i s , b y its pressure effect , causes 

a b s o r p t i o n o f b o n e l e a d i n g t o w i d e n i n g o f t h e m e a t u s so 

m u c h so t h a t fac ia l n e r v e m a y be e x p o s e d a n d para lysed . 

Aetiology. I t is c o m m o n l y seen b e t w e e n 5 a n d 2 0 years 

a n d m a y affect o n e o r b o t h ears. I t m a y s o m e t i m e s be asso

c i a t e d w i t h b r o n c h i e c t a s i s a n d c h r o n i c s inusi t i s . N o r m a l l y , 

e p i t h e l i u m f r o m surface o f t y m p a n i c m e m b r a n e m i g r a t e s 

o n t o t h e p o s t e r i o r m e a t a l w a l l . F a i l u r e o f th is m i g r a t i o n o r 

o b s t r u c t i o n t o m i g r a t i o n caused b y w a x m a y lead t o a c c u 

m u l a t i o n o f t h e e p i t h e l i a l p l u g i n t h e deep m e a t u s . 

Clinical features. P r e s e n t i n g s y m p t o m s m a y be p a i n i n t h e 

ear, h e a r i n g loss, t i n n i t u s a n d s o m e t i m e s ear discharge . 

O n e x a m i n a t i o n , ear cana l m a y be f u l l o f p e a r l y w h i t e 

mass o f k e r a t i n m a t e r i a l d i s p o s e d i n several layers . R e m o v a l 

o f th is mass m a y s h o w w i d e n i n g o f b o n y m e a t u s w i t h 

u l c e r a t i o n a n d e v e n g r a n u l o m a f o r m a t i o n . 

Treatment. K e r a t o t i c mass is r e m o v e d e i t h e r b y s y r i n g 

i n g o r i n s t r u m e n t a t i o n , s i m i l a r t o t h e t e c h n i q u e s e m p l o y e d 

f o r i m p a c t e d w a x . S e c o n d a r y o t i t i s e x t e r n a m a y be present 

a n d s h o u l d b e t r e a t e d . P a t i e n t s h o u l d be p e r i o d i c a l l y 

c h e c k e d a n d a n y r e a c c u m u l a t i o n s r e m o v e d . R e c u r r e n c e 
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M e a t a l s t e n o s i s f o l l o w i n g c h r o n i c o t i t i s e x t e r n a . 

c a n be c h e c k e d t o s o m e e x t e n t b y t h e use o f k e r a t o l y t i c 

a g e n t s u c h as 2 % sal icyl ic a c i d i n a l c o h o l . 

4 . A c q u i r e d a t r e s i a a n d s t e n o s i s o f m e a t u s I t can 

resul t f r o m : 

( a ) I n f e c t i o n s , e.g. c h r o n i c o t i t i s e x t e r n a - a n i m p o r t a n t 

cause ( F i g . 8 . 1 1 ) . 

( b ) T r a u m a , e .g . l acera t ions , f r a c t u r e o f t y m p a n i c p la te , 

s u r g e r y o n ear canal o r m a s t o i d . 

( c ) B u r n s — t h e r m a l o r c h e m i c a l . 

T r e a t m e n t is m e a t o p l a s t y . U s i n g a p o s t a u r a l i n c i s i o n , 

scar tissue a n d t h i c k e n e d m e a t a l s k i n are exc ised, b o n y 

m e a t u s is e n l a r g e d a n d t h e r a w m e a t a l b o n e is c o v e r e d 

w i t h p e d i c l e d flaps f r o m m e a t u s o r sp l i t s k i n grafts . 

I I I . D I S E A S E S O F T Y M P A N I C M E M B R A N E 

Diseases o f t y m p a n i c m e m b r a n e m a y be p r i m a r y o r sec

o n d a r y t o c o n d i t i o n s a f f e c t i n g e x t e r n a l ear, m i d d l e ear o r 

eus tach ian t u b e . 

Normal tympanic membrane. I t is s h i n y a n d p e a r l y - g r e y i n 

c o l o u r w i t h a c o n c a v i t y o n its l a te ra l surface, m o r e m a r k e d 

at t h e t i p o f m a l l e u s , t h e u m b o . A b r i g h t c o n e o f l i g h t can 

b e seen i n t h e a n t e r o - i n f e r i o r q u a d r a n t . A t t i c area lies 

a b o v e t h e la tera l process o f m a l l e u s a n d is s l i g h t l y p i n k i s h . 

T r a n s p a r e n c y varies . S o m e m i d d l e ear s t r u c t u r e s c a n b e 

seen t h r o u g h a t ransparent m e m b r a n e . A n o r m a l t y m p a n i c 

m e m b r a n e is m o b i l e w h e n tested w i t h p n e u m a t i c o t o 

scope o r Siegle's s p e c u l u m . 

1 . R e t r a c t e d t y m p a n i c m e m b r a n e I t appears d u l l a n d 

lustreless. C o n e o f l i g h t is absent o r i n t e r r u p t e d . H a n d l e o f 

m a l l e u s appears f o r e s h o r t e n e d . L a t e r a l process o f mal leus 

b e c o m e s m o r e p r o m i n e n t . A n t e r i o r a n d p o s t e r i o r m a l l e a l 

f o l d s b e c o m e s i c k l e - s h a p e d ( F i g . 8 . 1 2 ) . A r e t r a c t e d 



F o r e s h o r t e n e d 

h o n d l e o f m a l l e u s 
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R e t r a c t e d t y m p a n i c m e m b r a n e . 

t y m p a n i c m e m b r a n e is t h e resul t o f n e g a t i v e i n t r a t y m p a n i c 

pressure w h e n t h e eus tach ian t u b e is b l o c k e d . 

2 . M y r i n g i t i s b u l l o s a I t is a p a i n f u l c o n d i t i o n c h a r a c t e r 

ised b y f o r m a t i o n o f h a e m o r r h a g i c blebs o n t h e t y m p a n i c 

m e m b r a n e a n d deep m e a t u s . I t is p r o b a b l y caused b y a 

v i r u s o r m y c o p l a s m a p n e u m o n i a e . 

3 . H e r p e s z o s t e r o t i c u s I t is a v i r a l i n f e c t i o n i n v o l v i n g 

g e n i c u l a t e g a n g l i o n o f facial n e r v e . I t is charac ter i sed b y 

appearance o f vesicles o n t h e t y m p a n i c m e m b r a n e , deep 

m e a t u s , c o n c h a a n d r e t r o a u r i c u l a r sulcus. I t m a y i n v o l v e 

s e v e n t h ( m o r e o f t e n ) a n d t h e e i g h t h c r a n i a l nerves . 

4 . M y r i n g i t i s g r a n u l o s a N o n - s p e c i f i c g r a n u l a t i o n s f o r m 

o n t h e o u t e r surface o f t y m p a n i c m e m b r a n e . I t m a y be 

associated w i t h i m p a c t e d w a x , l o n g - s t a n d i n g f o r e i g n b o d y 

o r e x t e r n a l ear i n f e c t i o n . 

5 . T r a u m a t i c r u p t u r e T y m p a n i c m e m b r a n e m a y be 

r u p t u r e d b y : 

( a ) T r a u m a d u e t o a h a i r p i n , m a t c h s t i c k o r u n s k i l l e d 

a t t e m p t s t o r e m o v e a f o r e i g n b o d y . 

( b ) S u d d e n c h a n g e i n a i r pressure , e .g. a slap o r a kiss o n 

t h e ear o r a s u d d e n blast. F o r c e f u l Valsa lva m a y r u p 

t u r e a t h i n a t r o p h i c m e m b r a n e . 

( c ) Pressure b y a f l u i d c o l u m n , e .g. d i v i n g , w a t e r sports 

o r f o r c e f u l s y r i n g i n g . 

( d ) F r a c t u r e o f t e m p o r a l b o n e . 

Treatment. I n a m a j o r i t y o f cases, edges o f p e r f o r a t i o n 

ge t i n v e r t e d t o w a r d s t h e m i d d l e ear. I n s u c h cases, t h e ear 

s h o u l d be e x a m i n e d u n d e r o p e r a t i n g m i c r o s c o p e a n d t h e 

edges o f p e r f o r a t i o n r e p o s i t i o n e d a n d s p l i n t e d (see page 

4 1 7 ) . 

I n j u r i e s o f t y m p a n i c m e m b r a n e m a y be associated w i t h 

facial paralysis o r s u b l u x a t i o n o f stapes ( v e r t i g o a n d n y s t a g 

m u s ) a n d s e n s o r i n e u r a l h e a r i n g loss. I n s u c h cases, u r g e n t 

e x p l o r a t i o n m a y be r e q u i r e d . 

6 . A t r o p h i c t y m p a n i c m e m b r a n e A n o r m a l t y m p a n i c 

m e m b r a n e consists o f o u t e r ep i the l ia l , m i d d l e f i b r o u s a n d 

i n n e r m u c o s a l layer. I n serous ot i t i s m e d i a , the m i d d l e f i b r o u s 

layer gets absorbed l e a v i n g a t h i n d r u m h e a d w h i c h easily gets 

col lapsed w i t h eustachian t u b e i n s u f f i c i e n c y . A p e r f o r a t i o n 

o f t y m p a n i c m e m b r a n e also heals o n l y by ep i the l ia l a n d 

m u c o s a l layers w i t h o u t the i n t e r v e n i n g f i b r o u s layer. 

7 . R e t r a c t i o n p o c k e t s a n d a t e l e c t a s i s W h e n t h e t y m 

p a n i c m e m b r a n e is t h i n a n d a t r o p h i c , a s e g m e n t o f i t o r 

t h e e n t i r e m e m b r a n e m a y col lapse i n w a r d s d u e t o eusta

c h i a n t u b e i n s u f f i c i e n c y . I t m a y form a r e t r a c t i o n p o c k e t 

o r ge t p las tered o n t o p r o m o n t o r y a n d also w r a p r o u n d t h e 

ossicles. A deep r e t r a c t i o n p o c k e t m a y a c c u m u l a t e k e r a t i n 

debr i s a n d f o r m a c h o l e s t e a t o m a . 

8 . T y m p a n o s c l e r o s i s I t is h y a l i n i s a t i o n a n d la te r c a l c i f i 

c a t i o n i n t h e f i b r o u s layer o f t y m p a n i c m e m b r a n e . I t appears 

as c h a l k y w h i t e p l a q u e . M o s t l y , i t r e m a i n s a s y m p t o m a t i c . 

I t is frequently seen i n cases o f serous o t i t i s m e d i a as a 

c o m p l i c a t i o n o f v e n t i l a t i o n t u b e . T y m p a n o s c l e r o s i s m o s t l y 

affects t y m p a n i c m e m b r a n e b u t m a y be seen i n v o l v i n g 

l i g a m e n t s , j o i n t s o f ossicles, m u s c l e t e n d o n s a n d s u b m u 

cosal layer o f m i d d l e ear c le f t , a n d inter feres i n t h e c o n 

d u c t i o n o f s o u n d . 

9 . P e r f o r a t i o n s T h e y m a y be c e n t r a l , att ic o r m a r g i n a l 

a n d are associated w i t h c h r o n i c o t i t i s m e d i a , (see page 8 9 ) . 



Eustachian Tube and Its Disorders 

A n a t o m y 

Eustachian t u b e , also cal led t h e auditory o r the pharyngotym-

panic tube, connects nasopharynx w i t h t h e t y m p a n i c cav i ty . I n 

an adul t , i t is a b o u t 36 m m l o n g a n d runs d o w n w a r d s , for

wards a n d m e d i a l l y from its t y m p a n i c e n d , f o m i i n g an angle 

o f 4 5 ° w i t h the h o r i z o n t a l . I t is d i v i d e d i n t o t w o parts: T h e 

bony, w h i c h is posterolateral , f o n n s o n e t h i r d ( 1 2 m m ) o f the 

t o t a l l e n g t h a n d fibrocartilaginous, w h i c h is a n t e r o m e d i a l , f o r m s 

t w o - t h i r d s (24 m m ) . T h e t w o parts m e e t at i s thmus w h i c h is 

the n a r r o w e s t par t o f the t u b e (F ig . 9 .1) . T h e f i b r o c a r t i l a g i 

nous p a r t o f t h e tube is m a d e o f a single piece o f cartilage 

f o l d e d u p o n i tse l f i n such a w a y that i t f o r m s the w h o l e o f 

m e d i a l l a m i n a , r o o f a n d a part o f the lateral l a m i n a ; the rest o f 

its lateral l a m i n a is m a d e o f f i b r o u s m e m b r a n e . 

T h e tympanic end o f the t u b e is b o n y , measures 5 X 2 m m 

a n d is s i t u a t e d i n t h e a n t e r i o r w a l l o f m i d d l e ear, a l i t t l e 

r — T y m p a n i c e n d 

I s t h m u s 

C a r t i l a g i n o u s p a r t 

P h a r y n g e a l e n d 
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H o r i z o n t a l s e c t i o n t h r o u g h t h e e u s t a c h i a n t u b e s h o w i n g b o n y 

a n d c a r t i l a g i n o u s p a r t s , i s t h m u s , t y m p a n i c a n d p h a r y n g e a l e n d s . 

a b o v e t h e l e v e l o f f l o o r . T h e pharyngeal end o f t h e t u b e is 

s l i t - l i k e , v e r t i c a l l y . T h e car t i lage at th is e n d raises an e l e v a 

tion c a l l e d t o r u s t u b a r i u s w h i c h is s i t u a t e d i n t h e lateral 

w a l l o f t h e n a s o p h a r y n x , 1—1.25 c m b e h i n d t h e p o s t e r i o r 

e n d o f i n f e r i o r t u r b i n a t e . 

S t r u c t u r e 

Muscles Related to Eustachian Tube ( F i g . 9 . 2 ) 

T h r e e musc les are r e l a t e d t o t h e t u b e : T e n s o r v e l i p a l a t i n i , 

L e v a t o r v e l i p a l a t i n i a n d t h e S a l p i n g o p h a r y n g e u s . T h e 

m e d i a l f ibres o f t h e t ensor v e l i p a l a t i n i are a t t a c h e d t o t h e 

la tera l l a m i n a o f t h e t u b e , a n d w h e n t h e y c o n t r a c t h e l p t o 

o p e n t h e t u b a l l u m e n . T h e s e f ibres have also b e e n ca l led 

t h e dilator tubae m u s c l e . T h e exact r o l e o f t h e l e v a t o r v e l i 

p a l a t i n i a n d t h e S a l p i n g o p h a r y n g e u s muscles t o o p e n t h e 

t u b e is u n c e r t a i n . I t is b e l i e v e d t h a t l e v a t o r v e l i p a l a t i n i 

m u s c l e w h i c h r u n s i n f e r i o r a n d p a r a l l e l t o t h e c a r t i l a g i n o u s 

p a r t o f t h e t u b e f o r m s a b u l k u n d e r t h e m e d i a l l a m i n a , a n d 

d u r i n g c o n t r a c t i o n pushes i t u p w a r d a n d m e d i a l l y thus 

assisting i n o p e n i n g t h e t u b e . 

The elastin hinge. T h e car t i lage , at t h e j u n c t i o n o f m e d i a l , 

a n d lateral l a m i n a at t h e r o o f , is rich i n e last in f ibres w h i c h 

f o r m a h i n g e . B y its r e c o i l i t he lps t o k e e p t h e t u b e c losed 

w h e n n o l o n g e r ac ted u p o n b y d i l a t o r t u b a e m u s c l e . 

Ostmann's pad of fat. I t is a mass o f f a t t y tissues r e l a t e d 

la tera l ly t o t h e m e m b r a n o u s p a r t o f t h e c a r t i l a g i n o u s t u b e . 

I t also he lps t o k e e p t h e t u b e c losed a n d thus p r o t e c t i t 

f r o m t h e r e f l u x o f n a s o p h a r y n g e a l secret ions . 

Lining of the Eustachian Tube 

H i s t o l o g i c a l l y , the mucosa shows pseudostrat i f ied c i l iated 

c o l u m n a r e p i t h e l i u m interspersed w i t h m u c o u s secreting g o b 

let cells. Submucosa, par t i cu lar ly i n the cart i laginous part o f 

the tube , is rich i n s e r o m u c i n o u s glands. T h e cilia beat i n the 

d i r e c t i o n o f n a s o p h a r y n x and thus helps to d r a i n secretions 

and f l u i d from the m i d d l e ear i n t o the nasopharynx . 
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V e r t i c a l s e c t i o n t h r o u g h e u s t a c h i a n t u b e . N o t e : C a r t i l a g e o f t h e t u b e f o r m s m e d i a l w a l l , r o o f a n d p a r t o f l a t e r a l w a l l . E l a s t i n i s 

s i t u a t e d i n t h e r o o f a t t h e j u n c t i o n o f m e d i a l a n d l a t e r a l l a m i n a e a n d h e l p s t h e m e d i a l l a m i n a e t o r e g a i n i t s o r i g i n a l p o s i t i o n o f 

c l o s u r e . ( A ) E u s t a c h i a n t u b e i s c l o s e d i n r e s t i n g p o s i t i o n . ( B ) T u b e i s o p e n w h e n t e n s o r v e l i p a l a t i n i ( d i l a t o r t u b a e ) m u s c l e c o n t r a c t s . 

Nerve Supply 

T y m p a n i c b r a n c h o f C N I X suppl ies sensory as w e l l as 

p a r a s y m p a t h e t i c s e c r e t o m o t o r f ibres t o t h e t u b a l m u c o s a . 

T e n s o r v e l i p a l a t i n i is s u p p l i e d b y m a n d i b u l a r b r a n c h o f 

t r i g e m i n a l (V^) n e r v e . L e v a t o r v e l i p a l a t i n i a n d s a l p i n g o 

p h a r y n g e u s r e c e i v e m o t o r n e r v e s u p p l y t h r o u g h p h a r y n 

geal p l e x u s ( C r a n i a l p a r t o f C N X I t h r o u g h vagus) . 

Differences Between the Infant and Adult Eustachian Tube 

T h e e u s t a c h i a n t u b e o f in fants is w i d e r , s h o r t e r a n d m o r e 

h o r i z o n t a l ; t h u s i n f e c t i o n s from t h e n a s o p h a r y n x c a n eas

i l y r e a c h t h e m i d d l e ear. E v e n t h e m i l k m a y r e g u r g i t a t e 

i n t o t h e m i d d l e ear i f t h e infants are n o t f e d i n h e a d - u p 

p o s i t i o n (see T a b l e 9 .1 ) . 

F u n c t i o n s 

P h y s i o l o g i c a l l y , eus tachian t u b e p e r f o r m s t h r e e m a i n 

f u n c t i o n s ; 

I V e n t i l a t i o n and thus r e g u l a t i o n o f m i d d l e ear pressure. 

2- P r o t e c t i o n against (a) N a s o p h a r y n g e a l s o u n d pressure 

a n d (b) R e f l u x o f n a s o p h a r y n g e a l secret ions . 

3 . M i d d l e ear c learance o f secret ions . 

1 . V e n t i l a t i o n a n d r e g u l a t i o n o f m i d d l e e a r p r e s s u r e 

F o r n o r m a l h e a r i n g , i t is essential t h a t pressure o n t w o 

sides o f t h e t y m p a n i c m e m b r a n e s h o u l d be e q u a l . N e g a t i v e 

o r p o s i t i v e pressure i n t h e m i d d l e ear affects h e a r i n g . T h u s , 

eus tach ian t u b e s h o u l d o p e n p e r i o d i c a l l y t o e q u i l i b r a t e t h e 

a ir pressure i n t h e m i d d l e ear w i t h t h e a m b i e n t pressure. 

N o r m a l l y , t h e eus tach ian t u b e r e m a i n s c losed a n d o p e n s 

i n t e r m i t t e n t l y d u r i n g s w a l l o w i n g , y a w n i n g a n d sneez ing . 

P o s t u r e also affects t h e f u n c t i o n ; t u b a l o p e n i n g is less e f f i 

c i e n t i n r e c u m b e n t p o s i t i o n a n d d u r i n g sleep d u e t o 

v e n o u s e n g o r g e m e n t . T u b a l f u n c t i o n is also p o o r i n infants 

a n d y o u n g c h i l d r e n a n d t h u s respons ib le f o r m o r e ear 

p r o b l e m s i n t h a t age g r o u p . I t u s u a l l y n o r m a l i z e s b y t h e 

age o f 7 - 1 0 years. 

2 . P r o t e c t i v e f u n c t i o n s A b n o r m a l l y , h i g h s o u n d pres 

sures f r o m t h e n a s o p h a r y n x can be t r a n s m i t t e d t o t h e m i d 

d le ear i f t h e t u b e is o p e n t h u s i n t e r f e r i n g w i t h n o r m a l 

h e a r i n g . N o r m a l l y , t h e eustachian t u b e r e m a i n s c losed a n d 

p r o t e c t s t h e m i d d l e ear against these sounds . 

A n o r m a l eus tach ian t u b e also p r o t e c t s t h e m i d d l e ear 

f r o m r e f l u x o f n a s o p h a r y n g e a l secret ions i n t o the m i d d l e 

ear. T h i s r e f l u x o c c u r s m o r e r e a d i l y i f t h e t u b e is w i d e i n 

d i a m e t e r ( p a t u l o u s t u b e ) , s h o r t i n l e n g t h , (as i n babies) , o r 

t h e t y m p a n i c m e m b r a n e is p e r f o r a t e d (cause f o r pers is

t e n c e o f m i d d l e ear i n f e c t i o n s i n cases o f t y m p a n i c m e m 

b r a n e p e r f o r a t i o n s ) . 

H i g h pressures i n t h e n a s o p h a r y n x can also f o r c e naso

p h a r y n g e a l secret ions i n t o t h e m i d d l e ear, e .g . f o r c e f u l 

nose b l o w i n g , c l o s e d - n o s e s w a l l o w i n g as i n t h e presence 

o f a d e n o i d s o r b i l a t e r a l nasal o b s t r u c t i o n . 

3 . C l e a r a n c e o f m i d d l e e a r s e c r e t i o n s M u c o u s m e m 

b r a n e o f t h e eustachian t u b e a n d a n t e r i o r p a r t o f t h e m i d 

d l e ear is l i n e d b y c i l i a t e d c o l u m n a r cells. T h e c i l i a beat i n 

t h e d i r e c t i o n o f n a s o p h a r y n x . T h i s he lps t o c lear t h e secre

t i o n s a n d debr i s i n the m i d d l e ear t o w a r d s t h e n a s o p h a r 

y n x . T h e c learance f u n c t i o n is f u r t h e r a u g m e n t e d b y a c t i v e 

o p e n i n g a n d c l o s i n g o f t h e t u b e . 



E u s t a c h i a n T u b e a n d I t s D i s o r d e r s 

D i f f e r e n c e s b e t w e e n i n f a n t a n d a d u l t e u s t a c h i a n t u b e 

I n f a n t A d u l t 

Length 

D i r e c t i o n 

A n g u l a t i o n at i s t h m u s 

Bony versus c a r t i l a g i n o u s p a r t 

T u b a l cart i lage 

Densi ty o f elastin a t the hinge 

O s t m a n n ' s p a d o f fa t 

1 3 - 1 8 m m at b i r t h ( a b o u t h a l f as 

l o n g as in a d u l t ) 

M o r e h o r i z o n t a l . A t b i r t h i t f o r m s 

an angle o f 1 0 ° w i t h the h o r i z o n t a l 

A t age 7 a n d later i t is 4 5 ° 

N o a n g u l a t i o n 

Bony p a r t is s l ight ly longer t h a n 

1/3 o f the t o t a l length o f t h e 

t u b e and is relatively w i d e r 

Flaccid. Retrograde reflux o f 

nasopharyngeal secretions can 

occur 

Less dense; t u b e does n o t eff ic iently 

close by recoi l 

Less in v o l u m e 

36 m m ( 3 1 - 3 8 m m ) 

Forms an angle o f 4 5 ° w i t h the h o r i z o n t a l 

A n g u l a t i o n present 

Bony p a r t 1/3; car t i l ag inous p a r t 2/3 

C o m p a r a t i v e l y r i g i d . R e m a i n s c l o s e d a n d p r o t e c t s 

t h e m i d d l e e a r f r o m t h e r e f l u x 

D e n s i t y o f e l a s t i n m o r e a n d h e l p s t o k e e p t h e 

t u b e c l o s e d b y r e c o i l o f c a r t i l a g e 

L a r g e a n d h e l p s t o k e e p t h e t u b e c l o s e d 

| E u s t a c h i a n T u b e F u n c t i o n T e s t s J 

1 . V a l s a l v a tes t T h e p r i n c i p l e o f th is test, as also o f 

p o l i t z e r i s a t i o n , is t o b u i l d p o s i t i v e pressure i n t h e n a s o 

p h a r y n x so t h a t a ir enters t h e eustachian t u b e . T o d o th is 

test, p a t i e n t p i n c h e s his nose b e t w e e n t h e t h u m b a n d i n d e x 

finger, takes a d e e p b r e a t h , closes his m o u t h a n d tries t o 

b l o w air i n t o t h e ears. I f a ir enters t h e m i d d l e ear, t h e t y m 

p a n i c m e m b r a n e w i l l m o v e o u t w a r d s w h i c h c a n be v e r i 

f i e d b y o t o s c o p e o r t h e m i c r o s c o p e . I n t h e presence o f a 

t y m p a n i c m e m b r a n e p e r f o r a t i o n , a h iss ing s o u n d is p r o 

d u c e d o r i f d ischarge is also present i n t h e m i d d l e car, 

c r a c k i n g s o u n d w i l l be h e a r d . F a i l u r e o f th is test does n o t 

p r o v e b l o c k a g e o f t h e t u b e because o n l y a b o u t 6 5 % o f p e r 

sons c a n successful ly p e r f o r m t h i s test. T h i s test s h o u l d b e 

a v o i d e d (i) i n the presence o f a t r o p h i c scar o f t y m p a n i c m e m 

brane w h i c h can r u p t u r e , a n d ( i i ) i n t h e presence o f i n f e c 

t i o n o f nose a n d n a s o p h a r y n x w h e r e i n f e c t e d secretions are 

l i k e l y t o be p u s h e d i n t o t h e m i d d l e ear causing ot i t i s m e d i a . 

2 . P o l i t z e r test T h i s test is d o n e i n c h i l d r e n w h o are unab le 

t o p e r f o m i Valsalva test. I n th is test, o l i v e - s h a p e d t i p o f t h e 

P o l i t z e r ' s b a g is i n t r o d u c e d i n t o t h e pa t i en t ' s n o s t r i l o n t h e 

side o f w h i c h t h e t u b a l f u n c t i o n is des i red t o be tested. 

O t h e r n o s t r i l is c losed, a n d t h e b a g c o m p r e s s e d w h i l e at 

t h e same t i m e t h e p a t i e n t s w a l l o w s (he can be g i v e n sips o f 

w a t e r ) o r says " i k , i k , i k " . B y means o f an a u s c u l t a t i o n t u b e , 

c o n n e c t i n g t h e pa t i en t ' s ear u n d e r test t o t h a t o f t h e e x a m 

i n e r , a h i ss ing s o u n d is h e a r d i f t u b e is p a t i e n t . C o m p r e s s e d 

air can also be used instead o f Po l i tzer ' s bag. T h e test is also 

used t h e r a p e u t i c a l l y t o v e n t i l a t e t h e m i d d l e ear. 

3 . C a t h e t e r i s a t i o n I n t h i s test, nose is f i r s t anaesthetised 

b y t o p i c a l spray o f l i g n o c a i n e a n d t h e n a eustachian t u b e 

ca theter , t h e t i p o f w h i c h is b e n t , is passed a l o n g the floor 

o f nose t i l l i t reaches t h e n a s o p h a r y n x . H e r e i t is r o t a t e d 

9 0 ° m e d i a l l y a n d g r a d u a l l y p u l l e d b a c k t i l l i t engages o n 

t h e p o s t e r i o r b o r d e r o f nasal s e p t u m ( F i g . 9 . 3 A ) . I t is t h e n 

r o t a t e d 1 8 0 ° la tera l ly so t h a t t h e t i p lies against the t u b a l 

o p e n i n g ( F i g . 9 . 3 B ) . A P o l i t z e r ' s b a g is n o w c o n n e c t e d t o 

t h e ca the ter a n d air i n s u f f l a t e d . E n t r y o f a ir i n t o t h e m i d d l e 

ear is v e r i f i e d b y an a u s c u l t a t i o n t u b e . T h e p r o c e d u r e o f 

c a t h e t e r i z a t i o n s h o u l d be g e n t l e as i t is k n o w n t o cause 

c o m p l i c a t i o n s such as: 

(a ) I n j u r y t o eus tach ian t u b e o p e n i n g w h i c h causes scar

ring later . 

( b ) B l e e d i n g f r o m t h e nose . 

i c ) T r a n s m i s s i o n o f nasal a n d n a s o p h a r y n g e a l i n f e c t i o n 

i n t o t h e m i d d l e ear c a u s i n g o t i t i s m e d i a . 

( d ) R u p t u r e o f a t r o p h i c area o f t y m p a n i c m e m b r a n e i f 

t o o m u c h pressure is used. 

4 . T o y n b e e ' s test W h i l e t h e above three tests use a pos i t ive 

pressure, T o y n b e e ' s m a n o e u v r e causes negat ive pressure. I t 

is a m o r e p h y s i o l o g i c a l test. I t is p e r f o r m e d b y asking the 

p a t i e n t to s w a l l o w w h i l e nose has b e e n p i n c h e d . T h i s draws 

air from t h e m i d d l e ear i n t o the n a s o p h a r y n x a n d causes 

i n w a r d m o v e m e n t o f t y m p a n i c m e m b r a n e w h i c h is v e r i f i e d 

b y t h e e x a m i n e r o toscopica l ly o r w i t h a m i c r o s c o p e . 

5 . T y m p a n o m e t r y ( A l s o c a l l e d i n f l a t i o n - d e f l a t i o n test) 

I n this test, p o s i t i v e a n d n e g a t i v e pressures are c reated i n 

t h e e x t e r n a l ear canal a n d t h e p a t i e n t s w a l l o w s r e p e a t e d l y . 

T h e a b i l i t y o f the t u b e t o e q u i l i b r a t e p o s i t i v e a n d negat ive 
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pressures t o t h e a m b i e n t pressure indica tes n o r m a l t u b a l 

f u n c t i o n . T h e test can b e d o n e b o t h i n pat ients w i t h p e r 

f o r a t e d o r i n t a c t t y m p a n i c m e m b r a n e s (sec page 2 9 ) . 

6 . R a d i o l o g i c a l tes t A r a d i o - o p a q u e d y e , e .g. h y p a q u e 

o r l i p o i d a l i n s t i l l e d i n t o t h e m i d d l e ear t h r o u g h a p r e 

e x i s t i n g p e r f o r a t i o n , a n d X - r a y s t a k e n s h o u l d d e l i n e a t e t h e 

t u b e a n d a n y o b s t r u c t i o n . T h e t i m e t a k e n b y t h e d y e t o 

r e a c h t h e n a s o p h a r y n x also indica tes its c learance f u n c t i o n . 

T h i s test is n o l o n g e r p o p u l a r n o w . 

7 . S a c c h a r i n e o r m e t h y l e n e b l u e test Saccharine s o l u 

t i o n is p l a c e d i n t o the m i d d l e ear t h r o u g h a p r e - e x i s t i n g 

p e r f o r a t i o n . T h e t i m e t a k e n b y i t t o reach t h e p h a r y n x a n d 

i m p a r t a sweet taste is also a measure o f clearance f u n c t i o n . 

S i m i l a r l y , m e t h y l e n e b l u e d y e can be i n s t i l l e d i n t o t h e 

m i d d l e ear a n d t h e t i m e t a k e n b y i t t o s ta in t h e p h a r y n g e a l 

secret ions can b e n o t e d . 

I n d i r e c t e v i d e n c e o f drainage/clearance f u n c t i o n is estab

l i shed w h e n ear d r o p s i n s t i l l e d i n t o t h e ear w i t h t y m p a n i c 

m e m b r a n e p e r f o r a t i o n cause b a d taste i n t h r o a t . 

8 . S o n o t u b o m e t r y A t o n e is presented t o t h e nose a n d its 

r e c o r d i n g t a k e n f r o m t h e e x t e r n a l canal . T h e t o n e is h e a r d 

l o u d e r w h e n t h e t u b e is p a t e n t ( c o m p a r e p a t u l o u s eusta

c h i a n t u b e ) . I t also tells t h e d u r a t i o n f o r w h i c h t h e t u b e 

r e m a i n s o p e n . I t is a n o n - i n v a s i v e t e c h n i q u e a n d p r o v i d e s 

i n f o r m a t i o n o n a c t i v e t u b a l o p e n i n g . A c c e s s o r y sounds 

p r o d u c e d i n the n a s o p h a r y n x , d u r i n g s w a l l o w i n g , m a y i n t e r 

fere w i t h t h e test results . T h e test is u n d e r d e v e l o p m e n t . 

D i s o r d e r s o f E u s t a c h i a n T u b e ( E T ) 

T u b a l b l o c k a g e N o r m a l l y , E T is c l o s e d . I t o p e n s i n t e r 

m i t t e n t l y d u r i n g s w a l l o w i n g , y a w n i n g a n d s n e e z i n g 

t h r o u g h t h e ac t ive c o n t r a c t i o n o f T e n s o r v e l i p a l a t i n i 

musc le . A i r , c o m p o s e d o f o x y g e n , c a r b o n d i o x i d e , n i t r o g e n 

a n d w a t e r v a p o u r , n o r m a l l y f i l l s t h e m i d d l e ear a n d m a s 

t o i d . W h e n t u b e is b l o c k e d , f i r s t o x y g e n is a b s o r b e d , b u t 

l a te r o t h e r gases, C O a n d n i t r o g e n also d i f f u s e o u t i n t o 

t h e b l o o d . T h i s results i n n e g a t i v e pressure i n t h e m i d d l e 

ear a n d r e t r a c t i o n o f t y m p a n i c m e m b r a n e . I f n e g a t i v e 

pressure is s t i l l f u r t h e r increased, i t causes " l o c k i n g " o f t h e 

t u b e w i t h c o l l e c t i o n o f t ransudate a n d la ter e x u d a t e a n d 

e v e n h a e m o r r h a g e . Effects o f acute a n d l o n g - t e r m t u b a l 

b l o c k a g e are s h o w n i n T a b l e 9 .2 . 

E u s t a c h i a n t u b e o b s t r u c t i o n can be m e c h a n i c a l , f u n c 

t i o n a l o r b o t h . Mechanical obstruction c a n resul t f r o m (a) 

i n t r i n s i c causes such as i n f l a m m a t i o n o r a l lergy o r (b) e x t r i n 

sic causes s u c h as t u m o u r i n t h e n a s o p h a r y n x o r a d e n o i d s . 

Functional obstruction is caused b y col lapse o f t h e t u b e d u e 

t o increased cart i lage c o m p l i a n c e w h i c h resists o p e n i n g o f 

t h e t u b e o r f a i l u r e o f a c t i v e t u b a l - o p e n i n g m e c h a n i s m d u e 

t o p o o r f u n c t i o n o f t ensor v e l i p a l a t i n i . T h e c o m m o n c l i n 

i ca l c o n d i t i o n s w h i c h can cause t u b a l o b s t r u c t i o n are l i s ted 

i n T a b l e 9 .3 . 

S y m p t o m s o f t u b a l o c c l u s i o n i n c l u d e o t a l g i a , w h i c h 

m a y be m i l d t o severe, h e a r i n g loss, p o p p i n g sensat ion, 

t i n n i t u s a n d dis turbances o f e q u i l i b r i u m o r - e v e n v e r t i g o . 

Signs o f t u b a l o c c l u s i o n w i l l v a r y a n d d e p e n d u p o n t h e 

acuteness o f t h e c o n d i t i o n a n d s e v e r i t y . T h e y i n c l u d e , 

r e t r a c t e d t y m p a n i c m e m b r a n e , c o n g e s t i o n a l o n g the h a n d l e 

o f mal leus a n d t h e pars tensa, t ransudate b e h i n d t h e t y m 

p a n i c m e m b r a n e , i m p a r t i n g i t an a m b e r c o l o u r a n d s o m e 

t i m e s a fluid l e v e l w i t h c o n d u c t i v e h e a r i n g loss. I n severe 

cases, as i n b a r o t r a u m a , t y m p a n i c m e m b r a n e is m a r k e d l y 

r e t r a c t e d w i t h h a e m o r r h a g e s i n s u b e p i t h e l i a l layer , h a e m o -

t y m p a n u m o r s o m e t i m e s a p e r f o r a t i o n . 
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T a b l e 9 . 2 E f f e c t s o f a c u t e a n d p r o l o n g e d t u b a l b l o c k a g e 

A c u t e t u b a l b l o c k a g e 

I 
A b s o r p t i o n o f M E g a s e s 

I 
N e g a t i v e p r e s s u r e i n M E 

\ 
R e t r a c t i o n o f T M 

I 
T r a n s u d a t e i n M E / h a e m o r r h a g e ( a c u t e O M E ) 

P r o l o n g e d t u b a l b l o c k a g e / d y s f u n c t i o n 

1 
O M E ( t h i n w a t e r y o r m u c o i d d i s c h a r g e ) 

I 
A t e l e c t a t i c e a r / p e r f o r a t i o n 

I 
R e t r a c t i o n p o c k e t / c h o l e s t e a t o m a 

I 
E r o s i o n o f i n c u d o s t a p e d i a l j o i n t 

M E — m i d d l e e a r , T M — t y m p a n i c m e m b r a n e , O M E — o t i t i s m e d i a 

w i t h e f f u s i o n 

T a b l e 9 .3 C a u s e s o f e u s t a c h i a n t u b e o b s t r u c t i o n 

U p p e r r e s p i r a t o r y i n f e c t i o n ( v i r a l o r b a c t e r i a l ) 

A l l e r g y 

S i n u s i t i s 

N a s a l p o l y p i 

D N S 

H y p e r t r o p h i c a d e n o i d s 

N a s o p h a r y n g e a l t u m o u r / m a s s 

C l e f t p a l a t e 

S u b m u c o u s c l e f t p a l a t e 

D o w n ' s s y n d r o m e 

F u n c t i o n a l 

A d e n o i d s a n d e u s t a c h i a n t u b e f u n c t i o n A d e n o i d s 

cause t u b a l d y s f u n c t i o n b y : 

M e c h a n i c a l o b s t r u c t i o n o f t h e t u b a l o p e n i n g , 

i . A c t i n g as r e s e r v o i r f o r p a t h o g e n i c organ isms , 

i i . I n cases o f a l lergy, mast cells o f the a d e n o i d tissue release 

i n f l a m m a t o r y m e d i a t o r s w h i c h cause t u b a l b l o c k a g e . 

T h u s , a d e n o i d s c a n cause o t i t i s m e d i a w i t h e f f u s i o n o r 

r e c u r r e n t acute o t i t i s m e d i a . A d e n o i d e c t o r n y can h e l p 

b o t h these c o n d i t i o n s . 

C l e f t p a l a t e a n d t u b a l f u n c t i o n T u b a l f u n c t i o n is d i s 

t u r b e d i n c le f t palate pat ients d u e t o : 

(i) A b n o r m a l i t i e s o f t o r u s t u b a r i u s , w h i c h s h o w s h i g h 

elast in d e n s i t y m a k i n g t u b e d i f f i c u l t t o o p e n . 

( i i ) T e n s o r v e l i p a l a t i n i m u s c l e does n o t i n s e r t i n t o t h e 

t o r u s t u b a r i u s i n 4 0 % cases o f c le f t palate a n d w h e r e 

i t does i n s e r t , its f u n c t i o n is p o o r . 

O t i t i s m e d i a w i t h e f f u s i o n is c o m m o n i n these pat ients . 

E v e n after repa i r o f t h e c lef t palate d e f o n n i t y , m a n y o f t h e m 

r e q u i r e i n s e r t i o n o f g r o m m e t s to v e n t i l a t e t h e m i d d l e ear. 

D o w n ' s s y n d r o m e a n d t u b a l f u n c t i o n F u n c t i o n o f 

eustachian t u b e is d e f e c t i v e p o s s i b l y d u e t o p o o r t o n e o f 

t e n s o r v e l i p a l a t i n i m u s c l e a n d a b n o r m a l shape o f n a s o p h a r 

y n x . C h i l d r e n w i t h this s y n d r o m e are p r o n e t o f r e q u e n t 

o t i t i s m e d i a o r o t i t i s m e d i a w i t h e f f u s i o n . 

B a r o t r a u m a See page 7 4 . 

R e t r a c t i o n P o c k e t s a n d E u s t a c h i a n T u b e 

I n v e n t i l a t i o n o f t h e m i d d l e ear c le f t , a ir passes f r o m eusta

c h i a n t u b e t o m e s o t y m p a n u m , f r o m t h e r e t o a t t i c , ad i tus , 

a n t r u m a n d m a s t o i d a ir ce l l sys tem. M e s o t y m p a n u m c o m 

m u n i c a t e s w i t h t h e at t ic v i a a n t e r i o r a n d p o s t e r i o r i s t h m i . 

s i t u a t e d i n m e m b r a n o u s d i a p h r a g m b e t w e e n t h e m e s o 

t y m p a n u m a n d t h e a t t i c . Anterior isthmus is s i t u a t e d b e t w e e n 

t e n d o n o f t e n s o r t y m p a n i a n d t h e stapes. Posterior isthmus is 

s i t u a t e d b e t w e e n t e n d o n o f stapedius m u s c l e a n d p y r a m i d , 

a n d t h e s h o r t process o f i n c u s . I n s o m e cases, m i d d l e ear 

c a n also c o m m u n i c a t e d i r e c t l y w i t h t h e m a s t o i d a ir cells 

t h r o u g h t h e r e t r o f a c i a l cells. A n y o b s t r u c t i o n i n t h e p a t h 

w a y s o f v e n t i l a t i o n c a n cause r e t r a c t i o n p o c k e t s o r a te lecta

sis o f t y m p a n i c m e m b r a n e , e.g, 

( i ) O b s t r u c t i o n o f eus tachian t u b e —> T o t a l atelectasis o f 

t y m p a n i c m e m b r a n e . 

( i i ) O b s t r u c t i o n i n m i d d l e car - » R e t r a c t i o n p o c k e t i n 

p o s t e r i o r p a r t o f m i d d l e ear w h i l e a n t e r i o r p a r t is 

v e n t i l a t e d . 

( i i i ) O b s t r u c t i o n o f i s t h m i —> A t t i c r e t r a c t i o n p o c k e t . 

( i v ) O b s t r u c t i o n at adi tus —> C h o l e s t e r o l g r a n u l o m a a n d 

c o l l e c t i o n o f m u c o i d discharge i n m a s t o i d air cells, 

w h i l e m i d d l e ear a n d at t ic appear n o r m a l . 

D e p e n d i n g o n t h e l o c a t i o n o f p a t h o l o g i c process, o t h e r 

changes s u c h as t h i n a t r o p h i c t y m p a n i c m e m b r a n e , p a r t i a l 

o r t o t a l , ( d u e t o a b s o r p t i o n o f m i d d l e f i b r o u s l a y e r ) , c h o 

les tea toma, ossicular necrosis , a n d t y m p a n o s c l e r o t i c 

changes m a y also be f o u n d . 

P r i n c i p l e s o f m a n a g e m e n t o f r e t r a c t i o n p o c k e t s a n d 

atelectasis o f m i d d l e ear w o u l d e n t a i l c o r r e c t i o n / r e p a i r o f 

t h e i r r e v e r s i b l e p a t h o l o g i c processes a n d e s t a b l i s h m e n t o f 

t h e v e n t i l a t i o n . 

P a t u l o u s E u s t a c h i a n T u b e 

I n this c o n d i t i o n , t h e eustachian t u b e is a b n o r m a l l y p a t e n t . 

M o s t o f t h e t i m e i t is i d i o p a t h i c b u t r a p i d w e i g h t loss, 

p r e g n a n c y especial ly t h i r d t r i m e s t e r , o r m u l t i p l e sclerosis 

can also cause i t . 



Patient 's c h i e f c o m p l a i n t s are h e a r i n g his o w n v o i c e ( a u t o -

p h o n y ) , e v e n his o w n b r e a t h sounds, w h i c h is v e r y d i s t u r b 

i n g . D u e t o a b n o r m a l p o t e n c y , pressure changes i n t h e 

n a s o p h a r y n x are easily t r a n s m i t t e d t o the m i d d l e ear so m u c h 

so t h a t t h e m o v e m e n t s o f t y m p a n i c can be seen w i t h i n s p i r a 

t i o n a n d e x p i r a t i o n ; these m o v e m e n t s are farther exagger

ated i f p a t i e n t breathes after c l o s i n g the oppos i te n o s t r i l . 

A c u t e c o n d i t i o n o f p a t u l o u s t u b e is s e l f - l i m i t i n g a n d 

does n o t r e q u i r e t r e a t m e n t . I n o thers , w e i g h t g a i n , o r a l 

a d m i n i s t r a t i o n o f p o t a s s i u m i o d i d e is h e l p f u l b u t s o m e 

l o n g - s t a n d i n g cases m a y r e q u i r e c a u t e r i s a t i o n o f t h e tubes 

o r i n s e r t i o n o f a g r o m m e t . 

E x a m i n a t i o n o f E u s t a c h i a n T u b e 

Pharyngeal end o f t h e eus tach ian t u b e can be e x a m i n e d b y 

p o s t e r i o r r h i n o s c o p y , rigid nasal e n d o s c o p e o r f l e x i b l e 

n a s o p h a r y n g o s c o p e . T h e e x t r i n s i c causes w h i c h o b s t r u c t 

th is e n d can be e x c l u d e d . 

Tympanic end o f t h e t u b e c a n be e x a m i n e d b y m i c r o 

scope o r e n d o s c o p e , i f t h e r e is a p r e e x i s t i n g p e r f o r a t i o n . 

E u s t a c h i a n t u b e e n d o s c o p y o r m i d d l e ear e n d o s c o p y can 

be d o n e w i t h v e r y f i n e f l e x i b l e endoscopes . S i m p l e e x a m i 

n a t i o n o f t y m p a n i c m e m b r a n e w i t h o t o s c o p e o r m i c r o 

scope m a y revea l r e t r a c t i o n p o c k e t s o r f l u i d i n t h e m i d d l e 

ear. S i m i l a r l y , m o v e m e n t s o f t y m p a n i c m e m b r a n e w i t h 

r e s p i r a t i o n p o i n t t o p a t u l o u s eus tach ian t u b e . 

F u r t h e r assessment o f f u n c t i o n o f t h e t u b e c a n be m a d e 

b y Valsalva , p o l i t z e r i s a t i o n , T o y n b e e a n d o t h e r tests a lready 

d e s c r i b e d . 

Aetiologic causes o f eustachian t u b e d y s f u n c t i o n can be 

assessed b y t h o r o u g h nasal e x a m i n a t i o n i n c l u d i n g e n d o s 

c o p y , tests o f a l lergy, C T scan o f t e m p o r a l bones a n d o f 

paranasal sinuses. M R 1 m a y be r e q u i r e d to e x c l u d e m u l t i p l e 

sclerosis i n p a t u l o u s eustachian t u b e . 



Disorders o f Midd le Ear 

A C U T E S U P P U R A T I V E O T I T I S M E D I A 

I t is an acute i n f l a m m a t i o n o f m i d d l e ear b y p y o g e n i c o r g a n 

isms. H e r e , m i d d l e ear i m p l i e s m i d d l e ear cleft , i .e . eustachian 

t u b e , m i d d l e ear, a t t ic , aditus , a n t r u m a n d m a s t o i d air cells. 

A e t i o l o g y 

I t is m o r e c o m m o n especia l ly i n i n f a n t s a n d c h i l d r e n o f 

l o w e r s o c i o - e c o n o m i c g r o u p . T y p i c a l l y , t h e disease f o l 

l o w s v i r a l i n f e c t i o n o f u p p e r r e s p i r a t o r y t r a c t b u t s o o n t h e 

p y o g e n i c o r g a n i s m s i n v a d e t h e m i d d l e ear. 

R o u t e s o f I n f e c t i o n 

1 . V i a e u s t a c h i a n t u b e I t is t h e m o s t c o m m o n r o u t e . 

I n f e c t i o n travels v i a t h e l u m e n o f t h e t u b e o r a l o n g s u b e p i 

t h e l i a l p e r i t u b a l l y m p h a t i c s . E u s t a c h i a n t u b e i n i n f a n t s a n d 

y o u n g c h i l d r e n is s h o r t e r , w i d e r a n d m o r e h o r i z o n t a l a n d 

t h u s m a y a c c o u n t f o r h i g h e r i n c i d e n c e o f i n f e c t i o n s i n th is 

age g r o u p . Breast o r b o t d e f e e d i n g i n a y o u n g i n f a n t i n 

h o r i z o n t a l p o s i t i o n m a y f o r c e fluids t h r o u g h t h e t u b e i n t o 

m e ' m i d d l e ear a n d h e n c e t h e n e e d t o k e e p t h e i n f a n t 

p r o p p e d u p w i t h h e a d a l i t t l e h i g h e r . S w i m m i n g a n d d i v i n g 

can also f o r c e w a t e r t h r o u g h t h e t u b e i n t o t h e m i d d l e ear. 

2 . V i a e x t e r n a l e a r T r a u m a t i c p e r f o r a t i o n s o f t y m p a n i c 

m e m b r a n e d u e t o a n y cause o p e n a r o u t e t o m i d d l e ear 

i n f e c t i o n . 

3 . B l o o d - b o r n e T h i s is an u n c o m m o n r o u t e . 

P r e d i s p o s i n g F a c t o r s 

A n y t h i n g that interferes w i t h n o r m a l f u n c t i o n i n g o f eusta

c h i a n t u b e predisposes t o m i d d l e ear i n f e c t i o n . I t c o u l d be : 

R e c u r r e n t attacks o f c o m m o n c o l d , u p p e r r e s p i r a t o r y 

t rac t i n f e c t i o n s , a n d e x a n t h e m a t o u s fevers l i k e measles, 

d i p h t h e r i a , w h o o p i n g c o u g h . 

I n f e c t i o n s o f tons i l s a n d adenoids . 

3. C h r o n i c r h i n i t i s a n d s inusi t is . 

4 . N a s a l a l l e r g y . 

T u m o u r s o f n a s o p h a r y n x , p a c k i n g o f nose o r n a s o p h a r 

y n x f o r epistaxis . 

('. C l e f t palate . 

B a c t e r i o l o g y M o s t c o m m o n o r g a n i s m s i n i n f a n t s a n d 

y o u n g c h i l d r e n are Streptococcus pneumoniae (30%) , Haemophilus 

influenzae (20%) a n d Moraxella catairhalis (12%) . O t h e r o r g a n 

isms i n c l u d e Streptococcus pyogenes, Staphylococcus aureus a n d 

s o m e t i m e s Pseudomonas aeruginosa. I n a b o u t 18—20%, n o 

g r o w t h is seen. M a n y o f t h e strains o f H. influenzae a n d 

Moraxella catarrhalis are B- lactamase p r o d u c i n g . 

3 M P a t h o l o g y a n d C l i n i c a l F e a t u r e s 

T h e disease r u n s t h r o u g h t h e f o l l o w i n g stages: 

1 . S t a g e o f t u b a l o c c l u s i o n O e d e m a a n d h y p e r a e m i a o f 

n a s o p h a r y n g e a l e n d o f eus tachian t u b e b l o c k s t h e t u b e , 

l e a d i n g t o a b s o r p t i o n o f air a n d n e g a t i v e i n t r a t y m p a n i c 

pressure. T h e r e is r e t r a c t i o n o f t y m p a n i c m e m b r a n e w i t h 

s o m e degree o f e f f u s i o n i n t h e m i d d l e ear b u t fluid m a y 

n o t b e c l i n i c a l l y a p p r e c i a b l e . 

Symptoms. Deafness a n d earache are t h e t w o s y m p t o m s 

b u t t h e y are n o t m a r k e d . T h e r e is g e n e r a l l y n o f e v e r . 

Signs. T y m p a n i c m e m b r a n e is r e t r a c t e d w i t h h a n d l e o f 

m a l l e u s a s s u m i n g a m o r e h o r i z o n t a l p o s i t i o n , p r o m i n e n c e 

o f l a te ra l process o f m a l l e u s a n d loss o f l i g h t r e f l e x . T u n i n g 

f o r k tests s h o w c o n d u c t i v e deafness. 

2 . S t a g e o f p r e - s u p p u r a t i o n I f t u b a l o c c l u s i o n is 

p r o l o n g e d , p y o g e n i c o r g a n i s m s i n v a d e t y m p a n i c c a v i t y 

c a u s i n g h y p e r a e m i a o f its l i n i n g . I n f l a m m a t o r y e x u d a t e 

appears i n t h e m i d d l e ear. T y m p a n i c m e m b r a n e b e c o m e s 

c o n g e s t e d . 

Symptoms. T h e r e is m a r k e d earache w h i c h m a y d i s t u r b 

sleep a n d is o f t h r o b b i n g n a t u r e . Deafness a n d t i n n i t u s are 

also present , b u t c o m p l a i n e d o n l y b y adul ts . U s u a l l y , c h i l d 

r u n s h i g h d e g r e e o f f e v e r a n d is restless. 



Signs. T o b e g i n w i t h , t h e r e is c o n g e s t i o n o f pars tensa. 

Leash o f b l o o d vessels appear a l o n g the h a n d l e o f mal leus 

a n d at t h e p e r i p h e r y o f t y m p a n i c m e m b r a n e i m p a r t i n g i t a 

c a r t - w h e e l appearance . La ter , w h o l e o f t y m p a n i c m e m 

b r a n e i n c l u d i n g pars flaccida b e c o m e s u n i f o r m l y r e d . 

T u n i n g f o r k tests w i l l again s h o w c o n d u c t i v e t y p e o f 

h e a r i n g loss. 

3 . S t a g e o f s u p p u r a t i o n T h i s is m a r k e d b y f o m i a t i o n o f 

pus i n t h e m i d d l e ear a n d t o s o m e e x t e n t i n m a s t o i d air cells. 

T y m p a n i c m e m b r a n e starts b u l g i n g t o t h e p o i n t o f r u p t u r e . 

Symptoms. Earache b e c o m e s e x c r u c i a t i n g . Deafness 

increases, c h i l d m a y r u n f e v e r o f 1 0 2 — 1 0 3 ° F . T h i s m a y be 

a c c o m p a n i e d b y v o m i t i n g a n d e v e n c o n v u l s i o n s . 

Signs. T y m p a n i c m e m b r a n e appears r e d a n d b u l g i n g 

w i t h loss o f l a n d m a r k s . H a n d l e o f mal leus m a y be e n g u l f e d 

b y t h e s w o l l e n a n d p r o t r u d i n g t y m p a n i c m e m b r a n e a n d 

m a y n o t be d i s c e r n i b l e . A y e l l o w spot m a y be seen o n the 

t y m p a n i c m e m b r a n e w h e r e r u p t u r e is i m m i n e n t . I n p r e -

a n t i b i o t i c era, o n e c o u l d see a n i p p l e - l i k e p r o t r u s i o n o f 

t y m p a n i c m e m b r a n e w i t h a y e l l o w spot o n its s u m m i t . 

T e n d e r n e s s m a y be e l i c i t e d o v e r t h e m a s t o i d a n t r u m . 

X - r a y s o f m a s t o i d w i l l s h o w c l o u d i n g o f a i r cells because 

o f e x u d a t e . 

4 . S t a g e o f r e s o l u t i o n T h e t y m p a n i c m e m b r a n e r u p 

tures w i t h release o f pus a n d subs idence o f s y m p t o m s . 

I n f l a m m a t o r y process beg ins t o r e s o l v e . I f p r o p e r t r e a t 

m e n t is s tar ted early o f i f t h e i n f e c t i o n was m i l d , r e s o l u t i o n 

m a y start e v e n w i t h o u t r u p t u r e o f t y m p a n i c m e m b r a n e . 

Symptoms. W i t h e v a c u a t i o n o f p u s , earache is r e l i e v e d , 

f e v e r c o m e s d o w n a n d c h i l d feels b e t t e r . 

Signs. E x t e r n a l a u d i t o r y canal m a y c o n t a i n b l o o d - t i n g e d 

discharge w h i c h la ter b e c o m e s m u c o p u r u l e n t . U s u a l l y , a 

s m a l l p e r f o r a t i o n is seen i n a n t e r o - i n f e r i o r q u a d r a n t o f pars 

tensa. H y p e r a e m i a o f t y m p a n i c m e m b r a n e b e g i n s t o s u b 

side w i t h r e t u r n t o n o r m a l c o l o u r a n d l a n d m a r k s . 

5 . S t a g e o f c o m p l i c a t i o n I f v i r u l e n c e o f o r g a n i s m is 

h i g h o r resistance o f p a t i e n t p o o r , r e s o l u t i o n m a y n o t take 

place a n d disease spreads b e y o n d t h e c o n f i n e s o f m i d d l e 

ear. I t m a y l e a d t o acute m a s t o i d i t i s , subper ios tea l abscess, 

facial paralysis, l a b y r i n t h i t i s , petros i t i s , e x t r a d u r a l abscess, 

m e n i n g i t i s , b r a i n abscess o r lateral sinus t h r o m b o p h l e b i t i s . 

T r e a t m e n t 

1 . A n t i b a c t e r i a l t h e r a p y ( T a b l e 1 0 . 1 ) I t is i n d i c a t e d 

i n all cases w i t h f e v e r a n d severe earache. A s t h e m o s t c o m 

m o n o r g a n i s m s are S t r e p t . p n e u m o n i a e a n d H. influenzae, 

t h e d r u g s w h i c h are e f f e c t i v e i n acute o t i t i s m e d i a are 

a m p i c i l l i n ( 5 0 m g / k g / d a y i n 4 d i v i d e d doses), a m o x i c i l l i n 

( 4 0 m g / k g / d a y i n 3 d i v i d e d doses). T h o s e a l l e rg ic t o these 

p e n i c i l l i n s can be g i v e n cefaclor, c o - t r i m o x a z o l e o r e r y t h r o 

m y c i n . I n cases w h e r e ( 3 - l a c t a m a s e - p r o d u c i n g H. influenzae 

o r Moraxella catarrhalis are isolated, ant ib iot ics l i k e a m o x i c i l l i n -

c lavulanate , a u g m e n t i n , c e f u r o x i m e a x e t i l o r c e f i x i m e m a y 

b e used . A n t i b a c t e r i a l t h e r a p y m u s t be c o n t i n u e d f o r a 

m i n i m u m o f 10 days, t i l l t y m p a n i c m e m b r a n e regains 

n o r m a l appearance a n d h e a r i n g r e t u r n s t o n o r m a l . E a r l y 

d i s c o n t i n u a n c e o f t h e r a p y w i t h r e l i e f o f earache a n d fever , 

o r t h e r a p y g i v e n i n i n a d e q u a t e doses m a y l e a d t o secre tory 

o t i t i s m e d i a a n d r e s i d u a l h e a r i n g loss. 

2 . D e c o n g e s t a n t n a s a l d r o p s E p h e d r i n e nose d r o p s 

( 1 % i n adul t s a n d 0 . 5 % i n c h i l d r e n ) o r o x y m e t a z o l i n e 

( N a s i v i o n ) o r x y l o m e t a z o l i n e ( O t r i v i n ) s h o u l d b e used t o 

r e l i e v e eus tach ian t u b e o e d e m a a n d p r o m o t e v e n t i l a t i o n 

o f m i d d l e ear. 

1 A n t i b a c t e r i a l agents and t h e i r dosage in acute o t i t i s m e d i a 

D r u g T r a d e names T o t a l daily dose Divided dose 

A m o x i c i l l i n N o v a m o x , B i o m o x 40 mg/kg 3 

A m p i c i l l i n B ioc i l l in 5 0 - 1 00 mg/kg 4 

C o - a m o x i c l a v A u g m e n t i n , Enhancin 40 mg/kg 2 - 3 

E r y t h r o m y c i n Emycin , A l t h r o c i n 3 0 - 5 0 mg/kg 4 

Cefac lor (II g e n e r a t i o n ) Keflor, Dis tac lor 20 mg/kg - 2 -3 

Cefixime (III g e n e r a t i o n ) T a x i m - 0 , Biotax-0 8 m g / k g 1 o r 2 

C e f p o d o x i m e proxet i l C e p o d e m , Cefoprox 10 mg/kg (max. 4 0 0 mg/day) 2 

C e f t i b u t e n (III g e n e r a t i o n ) Procadax 9 mg/kg 1 

C o - t r i m o x a z o l ( T r i m e t h o p r i m + C i p l i n , Septran 8 m g ( T M P ) + 4 0 m g ( S M Z ) / k g 2 

S u l p h a m e t h o x a z o l e ) 

• F o l l o w t h e d o s a g e a n d i n s t r u c t i o n s o f t h e m a n u f a c t u r e r . 
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3 . O r a l n a s a l d e c o n g e s t a n t s P s e u d o e p h e d r i n e (Sudafed) 

3 0 m g t w i c e d a i l y o r a c o m b i n a t i o n o f deconges tant a n d 

a n t i h i s t a m i n e ( T r i o m i n i c ) m a y a c h i e v e t h e same result 

w i t h o u t resort t o nasal drops w h i c h are d i f f i c u l t to a d m i n 

ister i n c h i l d r e n . 

4 . A n a l g e s i c s a n d a n t i p y r e t i c s P a r a c e t a m o l helps t o 

r e l i e v e p a i n a n d b r i n g d o w n t e m p e r a t u r e . 

5 . E a r t o i l e t I f t h e r e is d ischarge i n t h e ear, i t is d r y -

m o p p e d w i t h steri le c o t t o n b u d s a n d a w i c k m o i s t e n e d 

w i t h a n t i b i o t i c m a y be i n s e r t e d . 

6 . D r y l o c a l h e a t I t helps t o r e l i e v e p a i n . 

7 . M y r i n g o t o m y I t is i n c i s i n g t h e d r u m to evacuate pus 

a n d is i n d i c a t e d w h e n (a) d r u m is b u l g i n g a n d t h e r e is acute 

p a i n , (b) t h e r e is an i n c o m p l e t e r e s o l u t i o n despi te a n t i 

b i o t i c s w h e n d r u m remains f u l l w i t h persistent c o n d u c t i v e 

deafness, (c) t h e r e is persistent e f f u s i o n b e y o n d 12 w e e k s . 

A l l cases o f acute s u p p u r a t i v e o t i t i s m e d i a s h o u l d be care

f u l l y f o l l o w e d t i l l d r u m m e m b r a n e re turns t o its n o r m a l 

appearance a n d c o n d u c t i v e deafness disappears (F ig . 10 .1) . 

A C U T E N E C R O T I S I N G O T I T I S M E D I A 

I t is a v a r i e t y o f acute s u p p u r a t i v e o t i t i s m e d i a , o f t e n seen 

i n c h i l d r e n s u f f e r i n g f r o m measles, scarlet f e v e r o r i n f l u 

enza. C a u s a t i v e o r g a n i s m is [ 3 - h a e m o l y t i c s t r e p t o c o c c u s . 

T h e r e is r a p i d d e s t r u c t i o n o f w h o l e o f t y m p a n i c m e m 

b r a n e w i t h its a n n u l u s , m u c o s a o f p r o m o n t o r y , ossicular 

c h a i n and e v e n m a s t o i d a ir cells. T h e r e is p r o f u s e o t o r r h o e a . 

I n these cases, h e a l i n g is f o l l o w e d b y f ibros is o r i n g r o w t h 

o f s q u a m o u s e p i t h e l i u m f r o m t h e meatus (secondary acquired 

cholesteatoma). 

T r e a t m e n t is ear ly i n s t i t u t i o n o f a n t i b a c t e r i a l t h e r a p y . I t 

is c o n t i n u e d f o r at least 7—10 days, e v e n i f response is seen 

ear ly . C o r t i c a l m a s t o i d e c t o m y m a y be i n d i c a t e d i f m e d i c a l 

t r e a t m e n t fails t o c o n t r o l o r the c o n d i t i o n gets c o m p l i c a t e d 

b y acute m a s t o i d i t i s . 

O T I T I S M E D I A W I T H E F F U S I O N 

A c u l e o t i t i s m e d i o 

A n t i b a c t e r i a l t h e r a p y 

R e v i e w o f t e r 4 8 - 7 2 h o u r s 

E a r a c h e a n d f e v e r 

p e r s i s t o r i n c r e o s e 

A n o t h e r a n t i b a c t e r i a l 

t h e r a p y f a r 1 0 d a y s o r 

m y r i n g o t o m y a n d 

c u l t u r e a n d s p e c i f i c 

a n t i m i c r o b i a l f o r 

1 0 d a y s 

G o o d r e s p o n s e 

C o n t i n u e s a m e 

f o r 1 0 d a y s 

C o m p l e t e r e s o l u t i o n P e r s i s t e n t f l u i d b u t 

e a r a c h e a n c f e v e r a b a t e 

P e r i o d i c c h e c k s 

f o r 1 2 w e e k s 

r 

C o m p l e t e 

r e s o l u t i o n 

S y n . S e r o u s O t i t i s M e d i a , S e c r e t o r y O t i t i s 

M e d i a , M u c o i d O t i t i s M e d i a , " G l u e E a r " 1 
T h i s is an i n s i d i o u s c o n d i t i o n charac ter i sed b y a c c u m u l a 

t i o n o f n o n - p u r u l e n t e f f u s i o n i n t h e m i d d l e ear c l e f t . O f t e n 

t h e e f f u s i o n is t h i c k a n d v i s c i d b u t s o m e t i m e s i t m a y be 

t h i n a n d serous. T h e f l u i d is n e a r l y s ter i le . T h e c o n d i t i o n 

is c o m m o n l y seen i n s c h o o l - g o i n g c h i l d r e n . 

J P a t h o g e n e s i s J 

T w o m a i n m e c h a n i s m s are t h o u g h t t o be respons ib le : 

1 . M a l f u n c t i o n i n g o f e u s t a c h i a n t u b e Eus tach ian t u b e 

fails to aerate t h e m i d d l e ear a n d is also u n a b l e t o d r a i n t h e 

fluid. 

2 . I n c r e a s e d s e c r e t o r y a c t i v i t y o f m i d d l e e a r m u c o s a 

Biops ies o f m i d d l e ear m u c o s a i n these cases h a v e c o n 

f i r m e d increase i n n u m b e r o f m u c u s o r se rous -secre t ing 

cells. 

C o m p l e t e r e s o l u t i o n 

( n o e f f u s i o n ) 

P e r s i s t e n t 

e f f u s i o n 
A e t i o l o g y 

F i g u r e 10.1 

T r e a t m e n t o f a c u t e o t i t i s m e d i a . 

T r e a t a s o t i t i s m e d i a 

w i t h e f f u s i o n 

1 . M a l f u n c t i o n i n g o f e u s t a c h i a n t u b e T h e causes are: 

( i ) A d e n o i d h y p e r p l a s i a . 

( i i ) C h r o n i c r h i n i t i s a n d s inusi t is . 

( i i i ) C h r o n i c t o n s i l l i t i s . E n l a r g e d tonsi ls m e c h a n i c a l l y 

o b s t r u c t t h e m o v e m e n t s o f soft palate a n d i n t e r f e r e 

w i t h t h e p h y s i o l o g i c a l o p e n i n g o f eus tachian t u b e . 



( i v ) B e n i g n a n d m a l i g n a n t t u m o u r s o f n a s o p h a r y n x . T h i s 

cause s h o u l d a lways be e x c l u d e d i n u n i l a t e r a l serous 

o t i t i s m e d i a i n an a d u l t . 

•. - ) Palatal defects , e .g . c lef t pa la te , palata l paralysis . 

2 . A l l e r g y Seasonal o r p e r e n n i a l a l l e r g y t o i n h a l a n t s o r 

f o o d s t u f f is c o m m o n i n c h i l d r e n . T h i s n o t o n l y obs t ruc t s 

e u s t a c h i a n t u b e b y o e d e m a b u t m a y also l e a d t o increased 

s e c r e t o r y a c t i v i t y as m i d d l e ear m u c o s a acts as a s h o c k 

o r g a n i n s u c h cases. 

3 . U n r e s o l v e d o t i t i s m e d i a I n a d e q u a t e a n t i b i o t i c t h e r 

a p y i n acute s u p p u r a t i v e o t i t i s m e d i a m a y i n a c t i v a t e i n f e c 

t i o n b u t f a i l t o reso lve i t c o m p l e t e l y . L o w grade i n f e c t i o n 

l i n g e r s o n . T h i s acts as s t i m u l u s f o r m u c o s a t o secrete m o r e 

f l u i d . T h e n u m b e r o f g o b l e t cells a n d m u c o u s glands also 

increase . R e c e n t increase i n t h e i n c i d e n c e o f t h i s disease 

seems t o be d u e t o th is fac tor . 

4 . V i r a l i n f e c t i o n s V a r i o u s a d e n o - a n d r h i n o - v i r u s e s o f 

u p p e r r e s p i r a t o r y t rac t m a y i n v a d e m i d d l e ear m u c o s a a n d 

s t i m u l a t e i t t o increased s e c r e t o r y a c t i v i t y . 

C l i n i c a l F e a t u r e s 

S y m p t o m s T h e disease affects c h i l d r e n o f 5—8 years o f 

age. T h e s y m p t o m s i n c l u d e : 

( i ) Hearing loss. T h i s is t h e p r e s e n t i n g a n d s o m e t i m e s t h e 

o n l y s y m p t o m . I t is ins id ious i n onset a n d rare ly exceeds 

40 d B . Deafness m a y pass u n n o t i c e d b y t h e parents a n d 

m a y be a c c i d e n t a l l y d i s c o v e r e d d u r i n g a u d i o m e t r i c 

s c r e e n i n g tests. 

( i i ) Delayed and defective speech. Because o f h e a r i n g loss, 

d e v e l o p m e n t o f speech is d e l a y e d o r d e f e c t i v e . 

( i i i ) Mild earaches. T h e r e m a y be h i s t o r y o f u p p e r resp i ra 

t o r y t rac t i n f e c t i o n s w i t h m i l d earaches. 

F i g u r e 10.2 

O t i t i s m e d i a w i t h e f f u s i o n . N o t e a p p e a r a n c e o f b u b b l e s o n 

V a l s a l v a . 

O t o s c o p i c f i n d i n g s T y m p a n i c m e m b r a n e is o f t e n d u l l 

a n d o p a q u e w i t h loss o f l i g h t r e f l e x . I t m a y appear y e l l o w , 

grey o r b l u i s h i n c o l o u r . 

T h i n leash o f b l o o d vessels m a y be seen a l o n g the handle o f 

malleus o r at the p e r i p h e r y o f t y m p a n i c m e m b r a n e a n d differs 

from m a r k e d conges t ion o f acute suppurat ive otit is m e d i a . 

T y m p a n i c m e m b r a n e m a y s h o w v a r y i n g degree o f r e t r a c 

t i o n . S o m e t i m e s , i t m a y appear f u l l o r s l ight ly b u l g i n g i n its 

p o s t e r i o r p a r t d u e to e f f u s i o n . 

F l u i d l e v e l a n d air b u b b l e s m a y be seen w h e n fluid is 

t h i n a n d t y m p a n i c m e m b r a n e t ransparent ( F i g . 10 .2 ) . 

M o b i l i t y o f t h e t y m p a n i c m e m b r a n e is r e s t r i c t e d . 

| H e a r i n g T e s t s | 

( i ) Tuning fork tests s h o w c o n d u c t i v e h e a r i n g loss. 

( i i ) Audiometry. T h e r e is c o n d u c t i v e hear ing loss of20—40 d B . 

S o m e t i m e s , t h e r e is associated s e n s o r i n e u r a l h e a r i n g 

loss d u e t o fluid press ing o n t h e r o u n d w i n d o w m e m 

b r a n e . T h i s disappears w i t h e v a c u a t i o n o f fluid. 

(m) Impedance audiometry. I t is an o b j e c t i v e test use fu l i n 

infants a n d c h i l d r e n . Presence o f fluid is i n d i c a t e d b y 

r e d u c e d c o m p l i a n c e a n d flat c u r v e w i t h a shi f t t o n e g 

ative side. 

( i v ) X-ray mastoids. T h e r e is c l o u d i n g o f air cells due to fluid. 

11 T r e a t m e n t ^ 

T h e a i m o f t r e a t m e n t is r e m o v a l o f fluid a n d p r e v e n t i o n o f 

its r e c u r r e n c e . 
A. Medical 

1 . D e c o n g e s t a n t s T o p i c a l decongestants i n t h e f o r m o f 

nasal d r o p s , sprays o r systemic decongestants h e l p t o r e l i e v e 

o e d e m a o f eus tach ian t u b e . 

2 . A n t i a l l e r g i c m e a s u r e s A n t i h i s t a m i n i c s o r s o m e t i m e s 

steroids m a y be u s e d i n cases o f a l l e r g y . I f poss ible , a l l e r g e n 

s h o u l d be f o u n d a n d desens i t i sa t ion d o n e . 

3 . A n t i b i o t i c s T h e y are useful i n cases o f u p p e r respira tory 

tract i n f e c t i o n s o r u n r e s o l v e d acute suppurat ive ot i t is m e d i a . 

4 . M i d d l e e a r a e r a t i o n P a t i e n t s h o u l d r e p e a t e d l y p e r 

f o r m Valsa lva m a n o e u v r e . S o m e t i m e s , p o l i t z e r i s a t i o n o r 

eus tach ian t u b e c a t h e t e r i s a t i o n has t o be d o n e . T h i s helps 

t o v e n t i l a t e m i d d l e ear a n d p r o m o t e dra inage o f fluid. 

C h i l d r e n can be g i v e n c h e w i n g g u m t o e n c o u r a g e r e p e a t e d 

s w a l l o w i n g w h i c h o p e n s t h e t u b e . 

B. Surgical 

W h e n f l u i d is t h i c k a n d m e d i c a l t r e a t m e n t a l o n e does n o t 

h e l p , fluid m u s t be s u r g i c a l l y r e m o v e d . 
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F i g u r e 10 .3 

T o a s p i r a t e t h i c k m u c u s , t w o i n c i s i o n s m a y b e r e q u i r e d i n t h e 

t y m p a n i c m e m b r a n e . 

1 . M y r i n g o t o m y a n d a s p i r a t i o n o f fluid A n i n c i s i o n is 

m a d e i n t y m p a n i c m e m b r a n e a n d fluid aspirated w i t h suc

tion. T h i c k m u c u s m a y requi re instal lat ion o f saline o r a m u c 

o l y t i c a g e n t l i k e c h y m o t r y p s i n s o l u t i o n t o l i q u e f y m u c u s 

b e f o r e i t can be aspirated. S o m e t i m e s , t w o inc is ions are m a d e 

i n t h e t y m p a n i c m e m b r a n e , o n e i n t h e a n t e r o - i n f e r i o r a n d 

t h e o t h e r i n a n t e r o - s u p e r i o r q u a d r a n t , to aspirate t h i c k , 

g l u e - l i k e secret ions ( F i g . 10.3) o n " b e e r - c a n " p r i n c i p l e . 

2 . G r o m m e t i n s e r t i o n I f m y r i n g o t o m y a n d a s p i r a t i o n 

c o m b i n e d w i t h m e d i c a l measures has n o t h e l p e d a n d fluid 

recurs , a g r o m m e t is i n s e r t e d t o p r o v i d e c o n t i n u e d aera

t i o n o f m i d d l e ear ( F i g . 10 .4 ) . I t is l e f t i n place f o r w e e k s 

o r m o n t h s o r t i l l i t is s p o n t a n e o u s l y e x t r u d e d . 

3 . T y m p a n o t o m y o r c o r t i c a l m a s t o i d e c t o m y I t is 

s o m e t i m e s r e q u i r e d f o r r e m o v a l o f l o c u l a t e d t h i c k fluid o r 

o t h e r associated p a t h o l o g y s u c h as c h o l e s t e r o l g r a n u l o m a . 

4 . S u r g i c a l t r e a t m e n t o f c a u s a t i v e f a c t o r A d e n o i -

d e c t o m y , t o n s i l l e c t o m y a n d / o r w a s h - o u t o f m a x i l l a r y 

antra , m a y be r e q u i r e d . T h i s is usual ly d o n e at t h e t i m e o f 

m y r i n g o t o m y . 

Sequelae of Chronic Secretory Otitis Media 

1 . A t r o p h i c t y m p a n i c m e m b r a n e a n d a t e l e c t a s i s o f 

t h e m i d d l e e a r I n p r o l o n g e d ef fus ions , t h e r e is d i s s o l u 

t i o n o f f i b r o u s layer o f t y m p a n i c m e m b r a n e . I t b e c o m e s 

t h i n a n d a t r o p h i c a n d retracts i n t o t h e m i d d l e ear. 

2 . O s s i c u l a r n e c r o s i s M o s t c o m m o n l y , l o n g process o f 

i n c u s gets n e c r o s e d . S o m e t i m e s , stapes s u p e r s t r u c t u r e also 

gets n e c r o s e d . T h i s increases t h e c o n d u c t i v e h e a r i n g loss 

t o m o r e t h a n 5 0 d B . 

3 . T y m p a n o s c l e r o s i s H y a l i n i s e d c o l l a g e n w i t h c h a l k y 

deposi ts m a y be seen i n t y m p a n i c m e m b r a n e , a r o u n d t h e 

ossicles o r t h e i r j o i n t s , l e a d i n g t o t h e i r f i x a t i o n . 

4 . R e t r a c t i o n p o c k e t s a n d c h o l e s t e a t o m a T h i n a t r o 

p h i c par t o f pars tensa m a y get i n v a g i n a t e d to f o r m r e t r a c t i o n 

F i g u r e 10 .4 

G r o m m e t i n t h e t y m p a n i c m e m b r a n e ( A & B ) , t h e g r o m m e t 

( Q -

p o c k e t s o r c h o l e s t e a t o m a . S i m i l a r p o c k e t s m a y be seen i n 

t h e at t ic r e g i o n . 

5 . C h o l e s t e r o l g r a n u l o m a T h i s is d u e t o stasis o f secre

t i o n s i n m i d d l e ear a n d m a s t o i d . 

R e c u r r e n t A c u t e O t i t i s M e d i a 

Infants a n d c h i l d r e n b e t w e e n t h e age o f 6 m o n t h s a n d 6 years 

m a y get r e c u r r e n t episodes o f acute o t i t i s m e d i a . S u c h e p i 

sodes m a y o c c u r 4—5 t i m e s i n a year . U s u a l l y , t h e y o c c u r 

after acute u p p e r r e s p i r a t o r y i n f e c t i o n , t h e c h i l d b e i n g free 

o f s y m p t o m s b e t w e e n t h e episodes; R e c u r r e n t m i d d l e 

i n f e c t i o n s m a y s o m e t i m e s b e s u p e r i m p o s e d u p o n an ex is t 

i n g m i d d l e ear e f f u s i o n . S o m e t i m e s , t h e u n d e r l y i n g cause 

is r e c u r r e n t s inusi t is , v e l o p h a r y n g e a l i n s u f f i c i e n c y , h y p e r 

t r o p h y o f a d e n o i d s , i n f e c t e d tonsi ls , a l l e r g y a n d i m m u n e 

d e f i c i e n c y . F e e d i n g the babies i n s u p i n e p o s i t i o n w i t h o u t 

p r o p p i n g u p the head m a y also cause t h e m i l k t o e n t e r the 

m i d d l e ear d i r e c t l y t h a t can l e a d t o m i d d l e ear i n f e c t i o n . 

M a n a g e m e n t o f s u c h c h i l d r e n i n v o l v e s : 

F i n d i n g t h e cause a n d e l i m i n a t i n g i t , i f poss ib le . 

2 . Antimicrobial prophylaxis. A m o x i c i l l i n ( 2 0 m g / k g f o r 

3 t o 6 m o n t h s ) o r su lphasoxazo le have b e e n used b u t 

t h e y p r e v e n t o n l y 1 - 2 b o u t s o f o t i t i s m e d i a i n a year 

a n d h a v e t h e d isadvantage o f c r e a t i n g a n t i m i c r o b i a l 

resistance o r h y p e r s e n s i t i v i t y r e a c t i o n a n d thus n o t 

p r e f e r r e d b y m a n y i n f a v o u r o f early i n s e r t i o n o f t y m 

p a n o s t o m y tubes . 

3 . Myringotomy and insertion of tympanostomy tube. I f t h e 

c h i l d has 4 b o u t s o f acute o t i t i s m e d i a i n 6 m o n t h s o r 

6 b o u t s i n 1 year , i n s e r t i o n o f a t y m p a n o s t o m y t u b e is 

r e c o m m e n d e d . 

A d e n o i d e c t o m y w i t h o r w i t h o u t t o n s i l l e c t o m y . 

5 . M a n a g e m e n t o f i n h a l a n t o r f o o d a l l e rgy . 



A E R O - O T I T I S M E D I A ( O T I T I C B A R O T R A U M A ) 

I t is a n o n - s u p p u r a t i v e c o n d i t i o n r e s u l t i n g f r o m f a i l u r e o f 

eus tachian t u b e t o m a i n t a i n m i d d l e ear pressure at a m b i e n t 

a t m o s p h e r i c l e v e l . T h e usual cause is r a p i d descent d u r i n g 

a i r flight, u n d e r w a t e r d i v i n g o r c o m p r e s s i o n i n pressure 

c h a m b e r . 

J Mechanism 

E u s t a c h i a n t u b e a l l o w s easy a n d passive egress o f a ir f r o m 

m i d d l e ear t o t h e p h a r y n x i f m i d d l e ear pressure is h i g h . I n 

t h e reverse s i t u a t i o n , w h e r e n a s o p h a r y n g e a l a i r pressure is 

h i g h , a ir c a n n o t e n t e r t h e m i d d l e ear unless t u b e is a c t i v e l y 

o p e n e d b y t h e c o n t r a c t i o n o f muscles as i n s w a l l o w i n g , 

y a w n i n g o r Valsalva m a n o e u v r e . W h e n a tmospher ic pressure 

is h i g h e r t h a n t h a t o f m i d d l e ear b y c r i t i c a l l e v e l o f 90 m m 

o f H g , eus tach ian t u b e gets " l o c k e d " , i . e . sof t tissues o f 

p h a r y n g e a l e n d o f t h e t u b e are f o r c e d i n t o its l u m e n . I n t h e 

presence o f eus tach ian t u b e o e d e m a , e v e n s m a l l e r pressure 

d i f f e r e n t i a l s cause " l o c k i n g " o f the t u b e . S u d d e n n e g a t i v e 

pressure i n t h e m i d d l e ear causes r e t r a c t i o n o f t y m p a n i c 

m e m b r a n e , h y p e r a e m i a a n d e n g o r g e m e n t o f vessels, t r a n 

s u d a t i o n a n d h a e m o r r h a g e s . 

S o m e t i m e s , t h o u g h rare ly , there is r u p t u r e o f l a b y r i n t h i n e 

m e m b r a n e s w i t h v e r t i g o and sensorineural h e a r i n g loss. 

[ Clinical Features J 

Severe earache, h e a r i n g loss a n d t i n n i t u s are c o m m o n c o m 

plaints . V e r t i g o is u n c o m m o n . T y m p a n i c m e m b r a n e appears 

r e t r a c t e d a n d c o n g e s t e d . I t m a y get r u p t u r e d . 

M i d d l e ear m a y s h o w air b u b b l e s o r h a e m o r r h a g i c e f f u 

s i o n . H e a r i n g loss is usual ly c o n d u c t i v e b u t sensor ineura l 

t y p e o f loss m a y also be seen. 

Treatment 

T h e a i m is t o restore m i d d l e ear a e r a t i o n . T h i s is d o n e b y 

c a t h e t e r i s a t i o n o r p o l i t z e r i s a t i o n . I n m i l d cases, d e c o n g e s 

t a n t nasal d r o p s o r ora l nasal d e c o n g e s t a n t w i t h a n t i h i s t a -

m i n i c s are h e l p f u l . I n t h e presence o f fluid o r f a i l u r e o f the 

a b o v e m e t h o d s , m y r i n g o t o m y m a y be p e r f o r m e d to 

" u n l o c k " t h e t u b e a n d aspirate t h e fluid. 

P r e v e n t i o n 

A e r o - o t i t i s can be p r e v e n t e d b y t h e f o l l o w i n g measures: 

1 . A v o i d a ir t r a v e l i n t h e presence o f u p p e r r e s p i r a t o r y 

i n f e c t i o n o r a l l e rgy . 

2 . S w a l l o w r e p e a t e d l y d u r i n g descent . S u c k i n g sweets 

o r c h e w i n g g u m is u s e f u l . 

D o n o t p e r m i t sleep d u r i n g descent as n u m b e r o f 

s w a l l o w s n o r m a l l y decrease d u r i n g sleep. 

A u t o i n f l a t i o n o f t h e t u b e b y Valsa lva s h o u l d be p e r 

f o r m e d i n t e r m i t t e n t l y d u r i n g descent . 

5. U s e v a s o c o n s t r i c t o r nasal spray a n d a tab le t o f a n t i -

h i s t a m i n i c a n d systemic d e c o n g e s t a n t , h a l f an h o u r 

b e f o r e descent i n persons w i t h p r e v i o u s h i s t o r y o f this 

ep isode . 

6 . I n r e c u r r e n t b a r o t r a u m a , a t t e n t i o n s h o u l d be p a i d t o 

nasal p o l y p s , septal d e v i a t i o n , nasal a l l e r g y a n d c h r o n i c 

sinus i n f e c t i o n s . 



Cholesteatoma and Chronic 
Ot i t i s Media 

C H O L E S T E A T O M A O r i g i n o f C h o l e s t e a t o m a 

N o r m a l l y , m i d d l e ear c lef t is l i n e d b y d i f f e r e n t types o f e p i 

t h e l i u m i n d i f f e r e n t reg ions : c i l i a t e d c o l u m n a r i n t h e a n t e r i o r 

a n d i n f e r i o r p a r t , c u b o i d a l i n t h e m i d d l e part a n d p a v e m e n t -

l i k e i n t h e a t t i c . T h e m i d d l e ear is n o w h e r e l i n e d b y k e r a -

t i n i s i n g s q u a m o u s e p i t h e l i u m . I t is t h e presence o f l a t t e r 

t y p e o f e p i t h e l i u m i n t h e m i d d l e ear o r m a s t o i d t h a t c o n 

st i tutes a c h o l e s t e a t o m a . I n o t h e r w o r d s , c h o l e s t e a t o m a is 

a "skin in the wrong place". T h e t e r m c h o l e s t e a t o m a is a 

m i s n o m e r , because i t n e i t h e r c o n t a i n s c h o l e s t e r o l crystals 

n o r is i t a t u m o u r t o m e r i t t h e s u f f i x " o m a " . H o w e v e r , t h e 

t e r m has b e e n r e t a i n e d because o f its w i d e r usage. 

Essent ia l ly , c h o l e s t e a t o m a consists o f t w o parts , (i) t h e 

matrix, w h i c h is m a d e u p o f k e r a t i n i s i n g s q u a m o u s e p i t h e 

l i u m r e s t i n g o n a t h i n s t r o m a o f f i b r o u s tissues a n d ( i i ) a 

c e n t r a l w h i t e mass, c o n s i s t i n g o f keratin debris p r o d u c e d b y 

t h e m a t r i x ( F i g . 11 .1 ) . F o r th is reason, i t has also b e e n 

n a m e d epidennosis o r keratoma. 

M a t r i x 

( s t r a t i f i e d ) 

s q . e p i . 

F i g u r e 11.1 

S c h e m a t i c s t r u c t u r e o f c h o l e s t e a t o m a . 

Genesis o f c h o l e s t e a t o m a is a m a t t e r o f debate . A n y t h e o r y 

o f its genesis m u s t e x p l a i n h o w s q u a m o u s e p i t h e l i u m 

appeared i n t h e m i d d l e ear c lef t . T h e v a r i o u s v i e w s expressed 

are: 

1 . Presence o f c o n g e n i t a l ce l l rests. 

2 . I n v a g i n a t i o n o f t y m p a n i c m e m b r a n e f r o m t h e a t t i c o r 

p o s t e r o s u p e r i o r p a r t o f pars tensa i n t h e f o r m o f 

r e t r a c t i o n p o c k e t s ( F i g . 11.2) (Wittmaack's theory). T h e 

o u t e r surface o f t y m p a n i c m e m b r a n e is l i n e d b y s t r a t i 

f i e d s q u a m o u s e p i t h e l i u m w h i c h af ter i n v a g i n a t i o n 

f o r m s t h e m a t r i x o f c h o l e s t e a t o m a a n d lays d o w n k e r 

a t i n i n t h e p o c k e t . 

3 . Basal ce l l hyperplas ia (Ruedi's theory). T h e basal cells 

o f g e r m i n a l layer o f s k i n p r o l i f e r a t e u n d e r t h e i n f l u 

ence o f i n f e c t i o n , a n d lay d o w n k e r a t i n i s i n g s q u a m o u s 

e p i t h e l i u m . 

E p i t h e l i a l i n v a s i o n (Habermann's theory). T h e e p i t h e l i u m 

f r o m t h e m e a t u s o r o u t e r d r u m surface g r o w s i n t o t h e 

m i d d l e ear t h r o u g h a p r e - e x i s t i n g p e r f o r a t i o n espe

c i a l l y o f the m a r g i n a l t y p e w h e r e p a r t o f a n n u l u s t y m 

p a n i c u s has a l ready b e e n d e s t r o y e d . 

M e t a p l a s i a (Sade's theory). M i d d l e ear m u c o s a , l i k e 

r e s p i r a t o r y m u c o s a e l s e w h e r e , u n d e r g o e s metaplas ia 

d u e t o repeated i n f e c t i o n s a n d t ransfonr is i n t o squamous 

e p i t h e l i u m . 

4 . 

a . 

C l a s s i f i c a t i o n o f C h o l e s t e a t o m a ( F i g . 1 1 . 3 ) 

T h e c h o l e s t e a t o m a is classif ied i n t o : 

! . C o n g e n i t a l 

A c q u i r e d , p r i m a r y 

A c q u i r e d , s e c o n d a r y 

1 . C o n g e n i t a l c h o l e s t e a t o m a I t arises f r o m the e m b r y 

o n i c e p i d e r m a l cel l rests i n t h e m i d d l e ear c le f t o r t e m p o r a l 

b o n e . C o n g e n i t a l c h o l e s t e a t o m a o c c u r s at t h r e e i m p o r t a n t 



R e t r a c t i o n p o c k e t 

B a s a l c e l l h y p e r p l a s i a 

E p i t h e l i a l i n v a s i o n t h r o u g h p o s t e r o s u p e r i o r p e r f o r a t i o n 

F i g u r e 11.2 

G e n e s i s o f c h o l e s t e a t o m a . 

E u s t a c h i a n t u b e o b s t r u c t i o n 

I 
P e r s i s t e n t n e g a t i v e p r e s s u r e i n m i d d l e e a r 

I 
A t t i c o r p o s t e r o s u p e r i o r r e t r a c t i o n p o c k e t 

M e t a p l a s i a o f 

m i d d l e e a r m u c o s a 

P r i m a r y a c q u i r e d 

c h o l e s t e a t o m a 

P r o l i f e r a t i o n o f 

b a s o l l a y e r 

S u b c l i n i c a l i n f e c t i o n s 

o f m i d d l e e a r 

R e p e a t e d i n f e c t i o n 

t h r o u g h p e r f o r a t i o n 

M e t a p l a s i a o f 

m i d d l e e a r m u c o s a 

A c u t e n e c r o t i s i n g 

o t i t i s m e d i a 

i 
L a r g e c e n t r a l o r 

m a r g i n a l p e r f o r a t i o n 

I 
E p i t h e l i a l m i g r a t i o n 

t h r o u g h p e r f o r a t i o n 

S e c o n d a r y a c q u i r e d 

c h o l e s t e a t o m a 

S e c o n d a r y a c q u i r e d 

c h o l e s t e a t o m a 

F i g u r e 11.3 

G e n e s i s o f p r i m a r y a n d s e c o n d a r y c h o l e s t e a t o m a . 

sites: m i d d l e ear, p e t r o u s apex a n d t h e c e r e b e l l o p o n t i n e 

angle , a n d p r o d u c e s s y m p t o m a t o l o g y d e p e n d i n g o n its 

l o c a t i o n . 

A m i d d l e ear c o n g e n i t a l c h o l e s t e a t o m a presents as a 

w h i t e mass b e h i n d an i n t a c t t y m p a n i c m e m b r a n e a n d 

causes c o n d u c t i v e h e a r i n g loss. I t m a y s o m e t i m e s be d i s 

c o v e r e d o n r o u t i n e e x a m i n a t i o n o f c h i l d r e n o r at t h e t i m e 

o f m y r i n g o t o m y . 

I t m a y also s p o n t a n e o u s l y r u p t u r e t h r o u g h t h e t y m p a n i c 

m e m b r a n e a n d present w i t h a d i s c h a r g i n g ear i n d i s t i n 

g u i s h a b l e f r o m a case o f c h r o n i c s u p p u r a t i v e o t i t i s m e d i a 

( C S O M ) . 

2 . P r i m a r y a c q u i r e d c h o l e s t e a t o m a I t is ca l led p r i m a r y 

as t h e r e is n o h i s t o r y o f p r e v i o u s o t i t i s m e d i a o r a p r e 

e x i s t i n g p e r f o r a t i o n . T h e o r i e s o n its genesis are: 

(a ) Invagination of pars flaccida. Pers is tent n e g a t i v e pressure 

i n t h e a t t i c causes a r e t r a c t i o n p o c k e t w h i c h a c c u m u 

lates k e r a t i n debr i s . W h e n i n f e c t e d , t h e k e r a t i n mass 

expands t o w a r d s the m i d d l e ear. T h u s , att ic p e r f o r a t i o n 

is i n fact t h e p r o x i m a l e n d o f an e x p a n d i n g i n v a g i -

n a t e d sac. 

( b ) Basal cell hyperplasia. T h e r e is p r o l i f e r a t i o n o f t h e basal 

l a y e r o f pars f lacc ida i n d u c e d b y s u b c l i n i c a l c h i l d h o o d 

i n f e c t i o n s . E x p a n d i n g c h o l e s t e a t o m a t h e n breaks 

t h r o u g h pars f lacc ida f o r m i n g an a t t i c p e r f o r a t i o n . 

( c ) Squamous metaplasia. N o r m a l p a v e m e n t e p i t h e l i u m o f 

at t ic u n d e r g o e s metaplasia , k e r a t i n i s i n g s q u a m o u s e p i 

t h e l i u m d u e t o subc l in ica l i n f e c t i o n s . S u c h a change has 

also b e e n d e m o n s t r a t e d i n cases o f o t i t i s m e d i a w i t h 

e f f u s i o n . 

3 . S e c o n d a r y a c q u i r e d c h o l e s t e a t o m a I n these cases, 

t h e r e is a l ready a p r e - e x i s t i n g p e r f o r a t i o n i n pars tensa. 

T h i s is o f t e n associated w i t h p o s t e r o s u p e r i o r m a r g i n a l p e r 

f o r a t i o n o r s o m e t i m e s large c e n t r a l p e r f o r a t i o n . T h e o r i e s 

o n its genesis i n c l u d e : 

( a ) Migration of squamous epithelium. K e r a t i n i s i n g s q u a m o u s 

e p i t h e l i u m o f e x t e r n a l a u d i t o r y canal o r o u t e r surface 

o f t y m p a n i c m e m b r a n e m i g r a t e s t h r o u g h t h e p e r f o r a 

t i o n i n t o t h e m i d d l e ear. P e r f o r a t i o n s , i n v o l v i n g t y m 

p a n i c a n n u l u s as i n acute n e c r o t i s i n g o t i t i s m e d i a , are 

m o r e l i k e l y t o a l l o w i n - g r o w t h o f squamous e p i t h e l i u m . 

( b ) Metaplasia. M i d d l e ear m u c o s a u n d e r g o e s metaplas ia 

d u e t o r e p e a t e d i n f e c t i o n s o f m i d d l e ear t h r o u g h t h e 

p r e - e x i s t i n g p e r f o r a t i o n . 

I E x p a n s i o n o f C h o l e s t e a t o m a a n d 

D e s t r u c t i o n o f B o n e 1 
O n c e c h o l e s t e a t o m a enters t h e m i d d l e ear c lef t , i t invades 

t h e s u r r o u n d i n g s t ruc tures , f i r s t b y f o l l o w i n g t h e p a t h o f 

least resistance, a n d t h e n b y e n z y m a t i c b o n e d e s t r u c t i o n . 



C h o l e s t e a t o m a a n d C h r o n i c O t i t i s M e d i a 

A n at t ic c h o l e s t e a t o m a m a y e x t e n d b a c k w a r d s i n t o t h e 

ad i tus , a n t r u m a n d m a s t o i d ; d o w n w a r d s i n t o t h e m e s o t y m 

p a n u m ; m e d i a l l y , i t m a y s u r r o u n d t h e i n c u s a n d / o r h e a d o f 

m a l l e u s . 

C h o l e s t e a t o m a has t h e p r o p e r t y t o d e s t r o y b o n e . I t m a y 

cause d e s t r u c t i o n o f ear ossicles, e r o s i o n o f b o n y l a b y r i n t h , 

canal o f fac ia l n e r v e , sinus p la te o r t e g m e n t y m p a n i a n d 

thus cause several c o m p l i c a t i o n s . B o n e d e s t r u c t i o n b y c h o 

l es tea toma has b e e n a t t r i b u t e d to v a r i o u s e n z y m e s s u c h as 

col lagenase, a c i d phosphatase a n d p r o t e o l y t i c e n z y m e s , 

l i b e r a t e d b y osteoclasts a n d m o n o n u c l e a r i n f l a m m a t o r y cells, 

seen i n assoc ia t ion w i t h c h o l e s t e a t o m a . T h e ear l ier t h e o r y 

t h a t c h o l e s t e a t o m a causes d e s t r u c t i o n o f b o n e b y pressure 

necrosis is n o t a c c e p t e d these days. 

C H R O N I C S U P P U R A T I V E O T I T I S M E D I A 

C h r o n i c s u p p u r a t i v e o t i t i s m e d i a ( C S O M ) is a l o n g - s t a n d 

i n g i n f e c t i o n o f a p a r t o r w h o l e o f t h e m i d d l e ear c le f t 

charac ter i sed b y ear d ischarge a n d a p e r m a n e n t p e r f o r a 

t i o n . A p e r f o r a t i o n b e c o m e s p e r m a n e n t w h e n its edges are 

c o v e r e d b y s q u a m o u s e p i t h e l i u m a n d i t does n o t hea l 

s p o n t a n e o u s l y . A p e r m a n e n t p e r f o r a t i o n can be l i k e n e d t o 

an e p i t h e l i u m - l i n e d f i s t u l o u s t r a c k . 

E p i d e m i o l o g y M 

I n c i d e n c e o f C S O M is h i g h e r i n d e v e l o p i n g c o u n t r i e s 

because o f p o o r s o c i o - e c o n o m i c standards, p o o r n u t r i t i o n 

a n d l a c k o f h e a l t h e d u c a t i o n . I t affects b o t h sexes a n d a l l 

age g r o u p s . I n I n d i a , t h e o v e r a l l p r e v a l e n c e rate is 46 a n d 

16 persons p e r t h o u s a n d i n r u r a l a n d u r b a n p o p u l a t i o n 

r e s p e c t i v e l y . I t is also t h e s i n g l e m o s t i m p o r t a n t cause o f 

h e a r i n g i m p a i r m e n t i n r u r a l p o p u l a t i o n . 

[ T y p e s o f C S O M [ 

C l i n i c a l l y , i t is d i v i d e d i n t o t w o types : 

1 , T u b o t y m p a n i c A l s o c a l l e d t h e safe o r benign t y p e ; i t 

i n v o l v e s a n t e r o i n f e r i o r p a r t o f m i d d l e ear c le f t , i . e . eusta

c h i a n t u b e a n d meso t y m p a n u m a n d is associated w i t h a c e n 

t r a l p e r f o r a t i o n . T h e r e is n o r i sk o f ser ious c o m p l i c a t i o n s . 

2 . A t t i c o a n t r a l A l s o c a l l e d unsafe o r dangerous t y p e ; i t 

i n v o l v e s p o s t e r o s u p e r i o r p a r t o f t h e c le f t ( i . e . a t t i c , a n t r u m 

a n d m a s t o i d ) a n d is associated w i t h an at t ic o r a m a r g i n a l 

p e r f o r a t i o n . T h e disease is o f t e n associated w i t h a b o n e -

e r o d i n g process s u c h as c h o l e s t e a t o m a , g r a n u l a t i o n s o r 

os te i t i s . R i s k o f c o m p l i c a t i o n s is h i g h i n th is v a r i e t y . 

T a b l e 11 .1 s h o w s d i f fe rences b e t w e e n t h e t w o types o f 

C S O M . 

T a b l e 11.1 D i f f e r e n c e s b e t w e e n a t t i c o a n t r a l a n d 

t u b o t y m p a n i c t y p e o f C S O M 

T u b o t y m p a n i c o r 
safe type 

Att icoantral or 

unsafe type 

D i s c h a r g e P r o f u s e , m u c o i d , S c a n t y , p u r u l e n t , 

o d o u r l e s s f o u l - s m e l l i n g 

P e r f o r a t i o n C e n t r a l A t t i c o r m a r g i n a l 

G r a n u l a t i o n s U n c o m m o n C o m m o n 

P o l y p P a l e R e d a n d f l e s h y 

C h o l e s t e a t o m a A b s e n t P r e s e n t 

C o m p l i c a t i o n s R a r e C o m m o n 

A u d i o g r a m M i l d t o m o d e r a t e 

c o n d u c t i v e d e a f n e s s 

C o n d u c t i v e o r 

m i x e d d e a f n e s s 

A . T u b o t y m p a n i c T y p e 

Aetiology 

T h e disease starts i n c h i l d h o o d a n d is t h e r e f o r e c o m m o n 

i n t h a t age g r o u p . 

1 . I t is t h e sequela of acute otitis media u s u a l l y f o l l o w i n g 

e x a n t h e m a t o u s f e v e r a n d l e a v i n g b e h i n d a large c e n 

t r a l p e r f o r a t i o n . 

T h e p e r f o r a t i o n b e c o m e s p e r m a n e n t a n d p e r m i t s 

r e p e a t e d i n f e c t i o n f r o m t h e e x t e r n a l ear. A l s o t h e 

m i d d l e ear m u c o s a is e x p o s e d t o t h e e n v i r o n m e n t a n d 

gets sensitised t o dust , p o l l e n a n d o t h e r aeroal lergens 

c a u s i n g pers is tent o t o r r h o e a . 

2 . A s c e n d i n g i n f e c t i o n s v i a t h e eus tach ian t u b e . I n f e c 

t i o n f r o m tons i l s , a d e n o i d s a n d i n f e c t e d sinuses m a y 

be r e s p o n s i b l e f o r pers is tent o r r e c u r r i n g o t o r r h o e a . 

A s c e n d i n g i n f e c t i o n t o m i d d l e ear o c c u r m o r e easily 

i n t h e presence o f i n f e c t i o n . 

3 . Pers is tent m u c o i d o t o r r h o e a is s o m e t i m e s t h e resul t 

o f a l l e r g y t o ingestants such as m i l k , eggs, f i s h , etc . 

Pathology 

T h e t u b o t y m p a n i c disease r e m a i n loca l i sed t o t h e m u c o s a 

a n d , t h a t t o o , m o s t l y t o a n t e r o i n f e r i o r p a r t o f t h e m i d d l e 

ear c l e f t . L i k e a n y o t h e r c h r o n i c i n f e c t i o n , t h e processes o f 

h e a l i n g a n d d e s t r u c t i o n g o h a n d i n h a n d a n d e i t h e r o f 

t h e m m a y take advantage o v e r t h e o t h e r , d e p e n d i n g o n 

t h e v i r u l e n c e o f o r g a n i s m a n d resistance o f t h e p a t i e n t . 

T h u s , acute e x a c e r b a t i o n s are n o t u n c o m m o n . T h e p a t h 

o l o g i c a l changes seen i n th is t y p e o f C S O M are: 

1 . P e r f o r a t i o n o f p a r s t e n s a I t is a c e n t r a l p e r f o r a t i o n 

a n d its size a n d p o s i t i o n varies . 

2 . M i d d l e e a r m u c o s a I t m a y be n o r m a l w h e n disease is 

q u i e s c e n t o r i n a c t i v e . I t is o e d e m a t o u s a n d v e l v e t y w h e n 

disease is a c t i v e . 



3 . P o l y p A p o l y p is a s m o o t h mass o f o e d e m a t o u s a n d 

i n f l a m e d m u c o s a w h i c h has p r o t r u d e d t h r o u g h a p e r f o r a 

t i o n a n d presents i n t h e e x t e r n a l canal . I t is usual ly pale i n 

contras t t o p i n k , f leshy p o l y p seen i n a t t i c o a n t r a l disease 

( F i g . 11 .4 ) . 

4 . O s s i c u l a r c h a i n I t is u s u a l l y i n t a c t a n d m o b i l e b u t 

m a y s h o w s o m e degree o f necrosis , p a r t i c u l a r l y o f t h e l o n g 

process o f i n c u s . 

5 . T y m p a n o s c l e r o s i s I t is h y a l i n i s a t i o n a n d subsequent 

c a l c i f i c a t i o n o f s u b e p i t h e l i a l c o n n e c t i v e tissue. I t is seen 

i n r e m n a n t s o f t y m p a n i c m e m b r a n e o r u n d e r t h e m u c o s a 

o f m i d d l e ear. I t is seen as w h i t e c h a l k y d e p o s i t o n t h e 

p r o m o n t o r y , ossicles, j o i n t s , t e n d o n s a n d o v a l a n d r o u n d 

w i n d o w s . T y m p a n o s c l e r o t i c masses m a y i n t e r f e r e w i t h 

t h e m o b i l i t y o f these s t ructures a n d cause c o n d u c t i v e 

deafness. 

6 . F i b r o s i s a n d a d h e s i o n s T h e y are t h e resul t o f h e a l i n g 

process a n d m a y f u r t h e r i m p a i r m o b i l i t y o f ossicular c h a i n 

o r b l o c k t h e eus tach ian t u b e . 

Bacteriology 

Pus c u l t u r e i n b o t h types o f aerob ic a n d a n a e r o b i c C S O M 

m a y s h o w m u l t i p l e o r g a n i s m s . C o m m o n a e r o b i c o r g a n 

isms are Ps aeruginosa, Proteus, Esch. coli a n d Staph, aureus, 

F i g u r e 11.4 

( A ) P o l y p i n t h e e a r c a n a l . ( B ) S c h e m a t i c i l l u s t r a t i o n o f a p o l y p a r i s i n g f r o m t h e p r o m o n t o r y p a s s i n g t h r o u g h t h e p e r f o r a t i o n a n d 

p r e s e n t i n g i n t h e e a r c a n a l . 

P e r f o r a t i o n o f t y m p a n i c m e m b r a n e 

P a r s t e n s a P a r s f l a c c i d a 

A t t i c p e r f o r a t i o n 

C e n t r a l p e r f o r a t i o n 

A n t e r i o r 

P o s t e r i o r 

I n f e r i o r 

S u b t o t a l 

A n t e r i o r t o h a n d l e o f m a l l e u s 

P o s t e r i o r t o h a n d l e o f m a l l e u s 

I n f e r i o r t o h a n d l e o f m a l l e u s 

V e r y l a r g e p e r f o r a t i o n o f p o r s 

t e n s a w h e r e p a r t s o f p a r s t e n s a 

a n d / o r a n n u l u s o f T M is s t i l l 

p r e s e r v e d 

M a r g i n a l p e r f o r a t i o n 

P e r f o r a t i o n d e s t r o y s e v e n t h e 

a n n u l u s a n d r e a c h e s s u l c u s 

t y m p a n i c u s . It m a y b e 

• P o s t e r o s u p e r i o r 

• A n t e r i o r 

• I n f e r i o r 

• T o t a l 

( p o s t e r o s u p e r i o r m a r g i n a l 

p e r f o r a t i o n is t h e m o s t c o m m o n ) 
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P e r f o r a t i o n o f t y m p a n i c m e m b r a n e . 

Note: A t t i c a n d p o s t e r o s u p e r i o r m a r g i n a l p e r f o r a t i o n a r e s e e n i n d a n g e r o u s t y p e o f C S O M a n d a r e o f t e n a s s o c i a t e d w i t h c h o l e s t e a 

t o m a . S t r a t i f i e d s q u a m o u s e p i t h e l i u m f r o m t h e e x t e r n a l a u d i t o r y c a n a l c a n g r o w i n t o t h e m i d d l e e a r i n a n y t y p e o f m a r g i n a l p e r f o r a 

t i o n b y i m m i g r a t i o n a n d f o r m a c h o l e s t e a t o m a . T h e r e f o r e , a l l m a r g i n a l p e r f o r a t i o n s a r e c o n s i d e r e d d a n g e r o u s . C e n t r a l p e r f o r a t i o n s 

a r e c o n s i d e r e d s a f e a s c h o l e s t e a t o m a i s u s u a l l y n o t a s s o c i a t e d w i t h t h e m . 



C h o l e s t e a t o m a a n d C h r o n i c O t i t i s M e d i a 

w h i l e anaerobes i n c l u d e Bacteroides fragiUs a n d a n a e r o b i c 

Streptococci. 

Alternative Classification of Chronic Otitis Media 

T u b o t y m p a n i c disease o f m i d d l e ear is a m u c o s a l disease 

w i t h n o e v i d e n c e o f i n v a s i o n o f s q u a m o u s e p i t h e l i u m . I t is 

ca l led "active" w h e n t h e r e is a p e r f o r a t i o n o f pars tensa 

w i t h i n f l a m m a t i o n o f m u c o s a a n d m u c o p u r u l e n t discharge . 

I t is c a l l e d "inactive" w h e n t h e r e is a p e r m a n e n t p e r f o r a t i o n 

o f pars tensa b u t m i d d l e ear m u c o s a is n o t i n f l a m e d a n d 

t h e r e is n o discharge . Permanent perforation i m p l i e s t h a t 

s q u a m o u s e p i t h e l i u m o n t h e e x t e r n a l surface o f pars tensa 

a n d m u c o s a l i n i n g its i n n e r surface h a v e f u s e d across its 

edge . Healed chronic otitis media is t h e c o n d i t i o n w h e n t y m 

p a n i c m e m b r a n e has h e a l e d (usual ly b y t w o layers) , is a t r o 

p h i c a n d easily r e t r a c t e d i f t h e r e is n e g a t i v e pressure i n t h e 

m i d d l e ear. H e a l e d o t i t i s m e d i a m a y also h a v e patches o f 

t y m p a n o s c l e r o s i s i n t y m p a n i c m e m b r a n e , o r i n m i d d l e ear 

i n v o l v i n g p r o m o n t o r y , ossicles, t e n d o n s o f s tapedius a n d 

tensor t y m p a n i c . F i b r o t i c tissue m a y appear i n m i d d l e ear. 

I t is a lways associated w i t h s o m e d e g r e e o f c o n d u c t i v e 

h e a r i n g loss. 

A t t i c o a n t r a l disease has b e e n c a l l e d squamosal disease o f 

m i d d l e ear. I t m a y be "inactive" w h e n t h e r e are r e t r a c t i o n 

p o c k e t s i n pars tensa (usual ly t h e p o s t e r o s u p e r i o r r e g i o n ) 

o r pars flaccida. T h e r e is n o d ischarge b u t t h e r e is a p o s s i 

b i l i t y o f s q u a m o u s debr i s i n r e t r a c t i o n p o c k e t s t o b e c o m e 

i n f e c t e d a n d start d i s c h a r g i n g . S o m e r e t r a c t i o n p o c k e t s are 

s h a l l o w a n d se l f c leans ing . "Active" squamosal disease o f 

m i d d l e ear i m p l i e s presence o f c h o l e s t e a t o m a o f p o s t e r o 

s u p e r i o r r e g i o n o f pars tensa o r i n t h e pars flaccida. I t 

e rodes b o n e , f o r m s g r a n u l a t i o n tissue a n d has p u r u l e n t 

o f f e n s i v e discharge ( F i g . 11 .6 ) . 

Clinical Features 

l . E a r d i s c h a r g e I t is n o n - o f f e n s i v e , m u c o i d o r m u c o p u 

r u l e n t , c o n s t a n t o r i n t e r m i t t e n t . T h e discharge appears 

m o s t l y at t i m e o f u p p e r r e s p i r a t o r y t rac t i n f e c t i o n o r o n 

a c c i d e n t a l e n t r y o f w a t e r i n t o t h e ear. 

2 . H e a r i n g l o s s I t is c o n d u c t i v e t y p e ; s e v e r i t y varies b u t 

rarely exceeds 50 d B . Somet imes , the pat ient reports o f a para

d o x i c a l e f fect , i . e . hears b e t t e r i n t h e presence o f d ischarge 

t h a n w h e n the ear is d r y . T h i s is d u e to "round window shielding 

effect" p r o d u c e d b y discharge w h i c h helps to m a i n t a i n phase 

d i f f e r e n t i a l . I n t h e d r y ear w i t h p e r f o r a t i o n , s o u n d w a v e s 

str ike b o t h the o v a l a n d r o u n d w i n d o w s s imultaneously , thus 

c a n c e l l i n g each o t h e r ' s ef fect (see P h y s i o l o g y o f h e a r i n g ) . 

I n l o n g s t a n d i n g cases, c o c h l e a m a y suffer damage d u e 

t o a b s o r p t i o n o f t o x i n s f r o m t h e o v a l a n d r o u n d w i n d o w s 

a n d h e a r i n g loss b e c o m e s m i x e d t y p e . 

3 . P e r f o r a t i o n A l w a y s c e n t r a l , i t m a y l i e a n t e r i o r , p o s t e 

rior o r i n f e r i o r t o t h e h a n d l e o f m a l l e u s . I t m a y b e s m a l l , 

m e d i u m o r large o r e x t e n d i n g u p t o t h e a n n u l u s , i . e . s u b 

t o t a l ( F i g . 11 .7 ) . 

4 . M i d d l e e a r m u c o s a I t is seen w h e n t h e p e r f o r a t i o n is 

l a rge . N o r m a l l y , i t is pale p i n k a n d m o i s t ; w h e n i n f l a m e d i t 

l o o k s r e d , o e d e m a t o u s a n d s w o l l e n . O c c a s i o n a l l y , a p o l y p 

m a y be seen. 

Investigations 

1 . E x a m i n a t i o n u n d e r m i c r o s c o p e is essential i n e v e r y 

case a n d p r o v i d e s u s e f u l i n f o m i a t i o n r e g a r d i n g presence o f 

g r a n u l a t i o n s , i n - g r o w t h o f s q u a m o u s e p i t h e l i u m f r o m t h e 

edges o f p e r f o r a t i o n , status o f ossicular c h a i n , t y m p a n o 

sclerosis a n d adhesions . A n ear w h i c h appears d r y m a y 

s h o w h i d d e n discharge u n d e r t h e m i c r o s c o p e . R a r e l y , 

c h o l e s t e a t o m a m a y c o - e x i s t w i t h a c e n t r a l p e r f o r a t i o n a n d 

can be seen u n d e r a m i c r o s c o p e . 

2 . A u d i o g r a m I t gives an assessment o f degree o f h e a r i n g 

loss a n d its t y p e . U s u a l l y , t h e loss is c o n d u c t i v e b u t a sen

s o r i n e u r a l e l e m e n t m a y be present . 

3 . C u l t u r e a n d s e n s i t i v i t y o f e a r d i s c h a r g e I t helps t o 

select p r o p e r a n t i b i o t i c ear d r o p s . 

4 . M a s t o i d X - r a y s / C T s c a n t e m p o r a l b o n e M a s t o i d 

is usual ly sc lerot ic b u t m a y be p n e u m a t i s e d w i t h c l o u d i n g o f 

air cells. T h e r e is n o e v i d e n c e o f b o n e d e s t r u c t i o n . Presence 

o f b o n e d e s t r u c t i o n is a feature o f a t t i c o a n t r a l disease. 
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C h r o n i c o t i t i s m e d i a 

M u c o s a l d i s e a s e 

A c t i v e 

( c h r o n i c s u p p u r a t i v e 

o t i t i s m e d i a ) 

I n a c t i v e 

( p e r m a n e n t 

p e r f o r a t i o n ) 

H e a l e d 

( a d h e s i v e o t i t i s 

m e d i a ) 

S q u a m o s a l d i s e a s e 

R e f r a c t i o n p o c k e t s ( i n p a r s 

t e n s a o r p a r s f l a c c i d a o r 

a l s o c a l l e d a t e l e c t a t i c e a r ) 

A c t i v e 

( c h o l e s t e a t o m a 

w i t h d i s c h a r g e ) 

C l a s s i f i c a t i o n o f c h r o n i c o t i t i s m e d i a . 



C e n t r a ! p e r f o r a t i o n 

( a n t e r i o r ) 

C e n t r a l p e r f o r a t i o n 

( m e d i u m s i z e d ) 
S u b t o t a l p e r f o r a t i o n 

T o t a l p e r f o r a t i o n w i t h 

d e s t r u c t i o n o f e v e n 

t h e f i b r o u s a n n u l u s 

A t t i c p e r f o r a t i o n P o s t e r o s u p e r i o r m a r g i n a l 

p e r f o r a t i o n 
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T y p e s o f p e r f o r a t i o n s i n t h e t y m p a n i c m e m b r a n e s e e n i n C S O M . 

Treatment 

T h e a i m is t o c o n t r o l i n f e c t i o n a n d e l iminate ear discharge and 

at a later stage, t o correc t t h e h e a r i n g loss b y surgical means. 

1 . A u r a l t o i l e t R e m o v e a l l d ischarge a n d debr is f r o m t h e 

ear. I t can b e d o n e b y d r y m o p p i n g w i t h a b s o r b e n t c o t t o n 

b u d s , s u c t i o n clearance u n d e r m i c r o s c o p e o r i r r i g a t i o n 

( n o t f o r c e f u l s y r i n g i n g ) w i t h steri le n o r m a l saline. Ear m u s t 

be d r i e d af ter i r r i g a t i o n . 

2 . E a r d r o p s A n t i b i o t i c ear d r o p s c o n t a i n i n g n e o m y c i n , 

p o l y m y x i n , C h l o r o m y c e t i n o r g e n t a m i c i n are used. T h e y are 

c o m b i n e d w i t h steroids w h i c h have loca l a n t i - i n f l a m m a t o r y 

ef fect . T o use ear d r o p s , p a t i e n t lies d o w n w i t h t h e diseased 

ear u p , a n t i b i o t i c d r o p s are i n s t i l l e d a n d t h e n i n t e r m i t t e n t 

pressure a p p l i e d o n t h e tragus f o r a n t i b i o t i c s o l u t i o n t o 

reach t h e m i d d l e ear. T h i s s h o u l d be d o n e t h r e e o r f o u r 

t i m e s a d a y . A c i d p H helps t o e l i m i n a t e p s e u d o m o n a s 

i n f e c t i o n , a n d i r r i g a t i o n s w i t h 1 . 5 % acetic a c i d are u s e f u l . 

C a r e s h o u l d be t a k e n as ear d r o p s are l i k e l y t o cause 

m a c e r a t i o n o f canal s k i n , l o c a l a l l e r g y , g r o w t h o f f u n g u s o r 

resistance o f o r g a n i s m s . S o m e ear d r o p s are p o t e n t i a l l y 

o t o t o x i c . 

3 . S y s t e m i c a n t i b i o t i c s T h e y are u s e f u l i n acute exacer 

b a t i o n o f c h r o n i c a l l y i n f e c t e d ear, o t h e r w i s e , r o l e o f sys

t e m i c a n t i b i o t i c s i n t h e t r e a t m e n t o f C S O M is l i m i t e d . 

4 . P r e c a u t i o n s Pat ients are i n s t r u c t e d t o k e e p w a t e r o u t 

o f t h e ear d u r i n g b a t h i n g , s w i m m i n g a n d h a i r w a s h . 

R u b b e r inserts can b e used . H a r d n o s e - b l o w i n g can also 

p u s h t h e i n f e c t i o n f r o m n a s o p h a r y n x t o m i d d l e ear a n d 

s h o u l d be a v o i d e d . 

5 . T r e a t m e n t o f c o n t r i b u t o r y c a u s e s A t t e n t i o n s h o u l d 

be p a i d t o t reat c o n c o m i t a n t l y i n f e c t e d tonsi ls , a d e n o i d s , 

m a x i l l a r y antra , a n d nasal a l l e r g y . 

6 . S u r g i c a l t r e a t m e n t A u r a l p o l y p o r g r a n u l a t i o n s , i f 

present , s h o u l d be r e m o v e d b e f o r e l o c a l t r e a t m e n t w i t h 

a n t i b i o t i c s . I t w i l l f ac i l i t a te ear t o i l e t a n d p e r m i t ear d r o p s 

t o be used e f f e c t i v e l y . An aural polyp should never be avulsed 

as i t m a y be a r i s i n g f r o m t h e stapes, facial n e r v e o r h o r i 

z o n t a l cana l a n d thus lead t o facial paralysis o r 

l a b y r i n t h i t i s . 

7 . R e c o n s t r u c t i v e s u r g e r y O n c e ear is d r y , m y r i n g o 

plasty w i t h o r w i t h o u t ossicular r e c o n s t r u c t i o n can be 

d o n e t o restore h e a r i n g . C l o s u r e o f p e r f o r a t i o n w i l l also 

c h e c k r e p e a t e d i n f e c t i o n f r o m t h e e x t e r n a l canal . 

J B . A t t i c o a n t r a l T y p e jj| 

I t i n v o l v e s p o s t e r o s u p e r i o r p a r t o f m i d d l e ear c l e f t ( a t t i c , 

a n t r u m a n d p o s t e r i o r t y m p a n u m a n d m a s t o i d ) a n d is 

associated w i t h c h o l e s t e a t o m a , w h i c h , because o f its b o n e 

e r o d i n g p r o p e r t i e s , causes risk o f ser ious c o m p l i c a t i o n s . 

F o r t h i s r e a s o n , t h e disease is also c a l l e d unsafe o r danger

ous t y p e . 



C h o l e s t e a t o m a a n d C h r o n i c O t i t i s M e d i a 

Aetiology 

A e t i o l o g y o f a t t i c o a n t r a l disease is same as o f cho les tea 

t o m a a n d has b e e n discussed earl ier . I t is seen i n sc lerot ic 

m a s t o i d , a n d w h e t h e r t h e la t ter is t h e cause o r e f fec t o f 

disease is n o t y e t clear. 

Pathology 

A t t i c o a n t r a l diseases is associated w i t h t h e f o l l o w i n g p a t h 

o l o g i c a l processes: 

1. C h o l e s t e a t o m a 

2. O s t e i t i s a n d g r a n u l a t i o n t i s s u e O s t e i t i s i n v o l v e s 

o u t e r a t t i c w a l l a n d p o s t e r o s u p e r i o r m a r g i n o f t h e t y m 

p a n i c ring. A mass o f g r a n u l a t i o n tissue s u r r o u n d s t h e area 

o f ostei t is a n d m a y e v e n f i l l t h e a t t i c , a n t r u m , p o s t e r i o r 

t y m p a n u m a n d m a s t o i d . A fleshy r e d p o l y p u s m a y be seen 

f i l l i n g t h e m e a t u s . 

3 . O s s i c u l a r n e c r o s i s I t is c o m m o n i n a t t i c o a n t r a l d i s 

ease. D e s t r u c t i o n m a y be l i m i t e d t o t h e l o n g process o f 

i n c u s o r m a y also i n v o l v e stapes s u p e r s t r u c t u r e , h a n d l e o f 

mal leus o r t h e e n t i r e ossicular c h a i n . T h e r e f o r e , h e a r i n g 

loss is a lways greater t h a n i n disease o f t u b o t y m p a n i c t y p e . 

O c c a s i o n a l l y , t h e c h o l e s t e a t o m a b r i d g e s t h e gap caused b y 

t h e d e s t r o y e d ossicles, a n d h e a r i n g loss is n o t a p p a r e n t 

( c h o l e s t e a t o m a h e a r e r ) . 

4 . C h o l e s t e r o l g r a n u l o m a I t is a mass o f g r a n u l a t i o n 

tissue w i t h f o r e i g n b o d y g i a n t cells s u r r o u n d i n g t h e c h o 

l e s t e r o l crystals. I t is a r e a c t i o n t o l o n g - s t a n d i n g r e t e n t i o n 

o f secret ions o r h a e m o r r h a g e , a n d m a y o r m a y n o t c o 

exist w i t h c h o l e s t e a t o m a . W h e n present i n t h e m e s o t y m -

p a n u m , b e h i n d a n i n t a c t d r u m , t h e la t ter appears b l u e . 

Bacteriology 

Same as i n t u b o t y m p a n i c t y p e . 

Symptoms 

1. E a r d i s c h a r g e U s u a l l y scanty, b u t always f o u l - s m e l l i n g 

d u e t o b o n e d e s t r u c t i o n . Discharge m a y be so scanty that the 

p a t i e n t m a y n o t e v e n be aware o f i t . T o t a l cessation o f d i s 

charge from an ear w h i c h has b e e n act ive t i l l r ecent ly s h o u l d 

be v i e w e d seriously, as p e r f o r a t i o n i n these cases m i g h t be 

sealed b y crusted discharge, i n f l a m m a t o r y m u c o s a o r a p o l y p , 

o b s t r u c t i n g the free flow o f discharge. Pus, i n these cases, 

m a y f i n d its w a y i n t e r n a l l y a n d cause c o m p l i c a t i o n s . 

2 . H e a r i n g l o s s H e a r i n g is n o r m a l w h e n ossicular c h a i n is 

i n t a c t o r w h e n choles tea toma, h a v i n g d e s t r o y e d the ossicles, 

b r i d g e s t h e gap caused b y d e s t r o y e d ossicles (cholesteatoma 

hearer). H e a r i n g loss is m o s t l y c o n d u c t i v e b u t sensor ineura l 

e l e m e n t m a y be a d d e d . 

3 . B l e e d i n g I t m a y o c c u r f r o m g r a n u l a t i o n s o r t h e p o l y p 

w h e n c l e a n i n g t h e ear. 

Signs 

1. P e r f o r a t i o n I t is e i t h e r a t t i c o r p o s t e r o s u p e r i o r m a r 

g i n a l t y p e . A s m a l l a t t i c p e r f o r a t i o n m a y be missed d u e t o 

presence o f a smal l a m o u n t o f c rus ted discharge . S o m e t i m e s , 

t h e area o f p e r f o r a t i o n is m a s k e d b y a s m a l l g r a n u l o m a . 

2 . R e t r a c t i o n p o c k e t A n i n v a g i n a t i o n o f t y m p a n i c 

m e m b r a n e is seen i n t h e at t ic o r p o s t e r o s u p e r i o r area o f 

pars tensa. D e g r e e o f r e t r a c t i o n a n d i n v a g i n a t i o n varies . I n 

ear ly stages, p o c k e t is s h a l l o w a n d s e l f - c l e a n s i n g b u t later 

w h e n p o c k e t is d e e p , i t a c c u m u l a t e s k e r a t i n mass a n d gets 

i n f e c t e d . 

3 . C h o l e s t e a t o m a P e a r l y - w h i t e flakes o f c h o l e s t e a t o m a 

can be s u c k e d from t h e r e t r a c t i o n p o c k e t s . S u c t i o n c lear

ance a n d e x a m i n a t i o n u n d e r o p e r a t i n g m i c r o s c o p e f o r m s 

an i m p o r t a n t p a r t o f t h e c l i n i c a l e x a m i n a t i o n a n d assess

m e n t o f a n y t y p e o f C S O M . 

Investigations 

1 . E x a m i n a t i o n u n d e r m i c r o s c o p e A l l pat ients o f 

c h r o n i c m i d d l e early disease s h o u l d b e e x a m i n e d u n d e r 

m i c r o s c o p e (Fig . 11.8). I t m a y reveal presence o f cholestea

t o m a , its site a n d e x t e n t , e v i d e n c e o f b o n e d e s t r u c t i o n , 

g r a n u l o m a , c o n d i t i o n o f ossicles a n d p o c k e t s o f discharge. 

2 . T u n i n g f o r k tests a n d a u d i o g r a m T h e y are essential 

f o r p r e - o p e r a t i v e assessment a n d t o c o n f i r m t h e degree 

a n d t y p e o f h e a r i n g loss. 

3 . X - r a y m a s t o i d s / C T s c a n t e m p o r a l b o n e T h e y 

i n d i c a t e e x t e n t o f b o n e d e s t r u c t i o n a n d degree o f m a s t o i d 

p n e u m a t i s a t i o n . T h e y are u s e f u l t o i n d i c a t e a l o w - l y i n g 

d u r a o r an anteposed s i g m o i d sinus w h e n o p e r a t i o n is b e i n g 

c o n t e m p l a t e d o n a sc lerot ic m a s t o i d . C h o l e s t e a t o m a causes 
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E x a m i n a t i o n o f t h e e a r u n d e r m i c r o s c o p e ( E U M ) . 



d e s t r u c t i o n i n t h e area o f at t ic a n d a n t r u m ( k e y area), b e t 

te r seen i n la tera l v i e w . C T scan o f t e m p o r a l b o n e gives 

m o r e i n f o r m a t i o n a n d is p r e f e r r e d t o X - r a y masto ids . 

4 . C u l t u r e a n d s e n s i t i v i t y o f e a r d i s c h a r g e I t he lps t o 

select p r o p e r a n t i b i o t i c f o r l o c a l o r sys temic use. 

Features Indicating Complications in CSOM 

1. P a i n P a i n is u n c o m m o n i n u n c o m p l i c a t e d C S O M . Its 

presence is c o n s i d e r e d serious as i t m a y i n d i c a t e e x t r a d u r a l , 

p e r i s i n u s o r b r a i n abscess. S o m e t i m e s , i t is d u e t o o t i t i s 

e x t e r n a associated w i t h a d i s c h a r g i n g ear. 

2 . V e r t i g o I t indica tes e r o s i o n o f la teral s e m i c i r c u l a r canal 

w h i c h m a y progress t o l a b y r i n t h i t i s o r m e n i n g i t i s . F is tu la 

test s h o u l d be p e r f o r m e d i n a l l cases. 

3 . P e r s i s t e n t h e a d a c h e I t is suggest ive o f an i n t r a c r a n i a l 

c o m p l i c a t i o n . 

4 . F a c i a l w e a k n e s s indicates e r o s i o n o f facial canal . 

5 . A l i s t l e s s c h i l d r e f u s i n g to t a k e f e e d s a n d easily 

g o i n g t o sleep ( e x t r a d u r a l abscess). 

6 . F e v e r , n a u s e a a n d v o m i t i n g ( i n t r a c r a n i a l i n f e c t i o n ) . 

7 . I r r i t a b i l i t y a n d n e c k r i g i d i t y ( m e n i n g i t i s ) . 

8 . D i p l o p i a ( G r a d e n i g o ' s s y n d r o m e ) . 

9 . A t a x i a ( l a b y r i n t h i t i s o r cerebe l lar abscess). 

10 . A b s c e s s r o u n d t h e e a r ( m a s t o i d i t i s ) . 

I t is n o t u n c o m m o n f o r a p a t i e n t o f C S O M , r e s i d i n g i n 

a f a r - f l u n g v i l l a g e , w h e r e m e d i c a l fac i l i t ies are p o o r , t o g o 

t o a d o c t o r f o r t h e f i r s t t i m e , p r e s e n t i n g w i t h c o m p l i c a 

t i o n s . I t t h e n d e m a n d s u r g e n t a t t e n t i o n a n d e m e r g e n c y 

m e d i c a l o r surg ica l t r e a t m e n t . 

Treatment 

1. S u r g i c a l I t is t h e m a i n s t a y o f t r e a t m e n t . P r i m a r y a i m 

i n surg ica l t r e a t m e n t is t o r e m o v e t h e disease a n d r e n d e r 

t h e ear safe, a n d s e c o n d i n p r i o r i t y is t o preserve o r r e c o n 

s t r u c t t h e h e a r i n g b u t n e v e r at t h e cost o f t h e p r i m a r y a i m . 

T w o types o f surg ica l p r o c e d u r e s are d o n e t o deal w i t h 

c h o l e s t e a t o m a : 

( a ) Canal wall down procedures. T h e y leave t h e m a s t o i d 

c a v i t y o p e n i n t o t h e e x t e r n a l a u d i t o r y canal so that 

t h e diseased area is f u l l y e x t e r i o r i s e d . T h e c o m m o n l y 

p e r f o r m e d o p e r a t i o n s f o r a t t i c o a n t r a l disease are a t t i -

c o t o m y , m o d i f i e d radica l m a s t o i d e c t o m y a n d r a r e l y , 

t h e radica l m a s t o i d e c t o m y (see o p e r a t i v e s u r g e r y ) . 

( b ) Canal wall up procedures. H e r e disease is r e m o v e d b y 

c o m b i n e d a p p r o a c h t h r o u g h t h e m e a t u s a n d m a s t o i d 

b u t r e t a i n i n g t h e p o s t e r i o r b o n y m e a t a l w a l l i n t a c t , 

t h e r e b y a v o i d i n g an o p e n m a s t o i d c a v i t y . I t gives d r y 

ear a n d p e r m i t s easy r e c o n s t r u c t i o n o f h e a r i n g m e c h 

a n i s m . H o w e v e r , t h e r e is d a n g e r o f l e a v i n g s o m e 

c h o l e s t e a t o m a b e h i n d . I n c i d e n c e o f res idual o r r e c u r 

r e n t choles teatoma i n these cases is v e r y h i g h and t h e r e 

fore l o n g - t e r m f o l l o w - u p is essential. S o m e surgeon 's 

e v e n advise r o u t i n e r e - e x p l o r a t i o n i n a l l cases after 6 

m o n t h s o r so. C a n a l w a l l u p p r o c e d u r e s are advised 

o n l y i n se lected cases. I n c o m b i n e d - a p p r o a c h o r i n t a c t 

canal w a l l m a s t o i d e c t o m y , disease is r e m o v e d b o t h 

p e r m e a t a l l y , a n d t h r o u g h c o r t i c a l m a s t o i d e c t o m y a n d 

p o s t e r i o r t y m p a n o t o m y a p p r o a c h , i n w h i c h a w i n d o w 

is c rea ted b e t w e e n t h e m a s t o i d a n d m i d d l e ear, t h r o u g h 

t h e fac ia l recess, t o r e a c h sinus t y m p a n i (see page 6 ) . 

See T a b l e 11.2 f o r t h e c o m p a r i s o n o f canal w a l l u p a n d 

canal w a l l d o w n p r o c e d u r e s . 

2 . R e c o n s t r u c t i v e s u r g e r y H e a r i n g can be res tored b y 

m y r i n g o p l a s t y o r t y m p a n o p l a s t y . I t can be d o n e at t h e 

t i m e o f p r i m a r y s u r g e r y o r as a s e c o n d stage p r o c e d u r e . 

C o n s e r v a t i v e t r e a t m e n t I t has a l i m i t e d r o l e i n t h e 

m a n a g e m e n t o f c h o l e s t e a t o m a b u t c a n be t r i e d i n selected 

cases, w h e n c h o l e s t e a t o m a is smal l a n d easily accessible t o 

T a b l e 11.2 C o m p a r i s o n o f c a n a l w a l l u p a n d c a n a l w a l l d o w n p r o c e d u r e s 

C a n a l wall up procedure C a n a l wall d o w n procedure 

M e a t u s N o r m a l appearance W i d e l y o p e n meatus c o m m u n i c a t i n g w i t h m a s t o i d 

Dependence Does n o t require r o u t i n e c leaning Dependence o n d o c t o r f o r c leaning m a s t o i d cavity 

once or twice a year 

Recurrence or residual High rate o f recurrent or residual L o w rate o f recurrence o r residual disease and thus a 

disease c h o l e s t e a t o m a safe procedure 

Second l o o k surgery Requires second l o o k surgery a f ter 6 m o n t h s 

o r so t o rule o u t c h o l e s t e a t o m a 

N o t required 

Patients l i m i t a t i o n s N o l i m i t a t i o n . Patient a l l o w e d s w i m m i n g S w i m m i n g can lead t o i n f e c t i o n o f m a s t o i d cavity 

and it is thus c u r t a i l e d 

A u d i t o r y Easy t o wear a hear ing a id i f needed Problems in f i t t i n g a hear ing a id due t o large meatus 

r e h a b i l i t a t i o n a n d m a s t o i d cavity w h i c h somet imes gets infected 
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s u c t i o n c learance u n d e r o p e r a t i n g m i c r o s c o p e . R e p e a t e d 

s u c t i o n c learance a n d p e r i o d i c c h e c k ups are essential. I t 

can also b e t r i e d o u t i n e l d e r l y pat ients a b o v e 65 a n d those 

w h o are u n f i t f o r genera l anaesthesia o r those r e f u s i n g s u r 

g e r y . P o l y p s a n d g r a n u l a t i o n s can also be surg ica l ly r e m o v e d 

b y c u p forceps o r cauter i sed b y c h e m i c a l agents l i k e s i l v e r 

n i t r a t e o r t r i c h l o r o a c e t i c a c i d . O t h e r measures l i k e aura l 

t o i l e t a n d d r y ear p r e c a u t i o n s are also essential. 

T U B E R C U L A R O T I T I S M E D I A 

A e t i o l o g y 

I n m o s t o f t h e cases, i n f e c t i o n is s e c o n d a i y to p u l m o n a r y 

tuberculos i s ; i n f e c t i o n reaches t h e m i d d l e ear t h r o u g h eusta

c h i a n t u b e . S o m e t i m e s , i t is b l o o d - b o m e from t u b e r c u l a r 

focus i n the l u n g s , tonsils , c e r v i c a l o r mesenter i c l y m p h 

nodes . Disease is m o s t l y seen i n children a n d young adults. 

P a t h o l o g y 

T h e process is s l o w a n d i n s i d i o u s . T u b e r c l e s appear i n t h e 

s u b m u c o s a l layers o f m i d d l e ear c le f t a n d caseatc. T h e r e is 

painless necrosis o f t y m p a n i c m e m b r a n e . 

M u l t i p l e p e r f o r a t i o n s m a y f o r m w h i c h coalesce t o f o r m 

a s ingle large p e r f o r a t i o n . M i d d l e ear a n d m a s t o i d ge t f i l l e d 

w i t h pale g r a n u l a t i o n s . Car ies o f b o n e a n d ossicles m a y 

o c c u r l e a d i n g t o c o m p l i c a t i o n s . M a s t o i d i t i s , fac ia l paralysis , 

p o s t a u r i c u l a r f i s t u l a , o s t e o m y e l i t i s w i t h f o r m a t i o n o f b o n y 

sequestra a n d p r o f o u n d h e a r i n g loss are o f t e n seen i n these 

cases. 

C l i n i c a l F e a t u r e s 

1 . P a i n l e s s e a r d i s c h a r g e Earache is characteristically absent 

i n cases o f t u b e r c u l a r o t i t i s m e d i a . D i s c h a r g e is o f t e n f o u l -

s m e l l i n g because o f t h e u n d e r l y i n g b o n e d e s t r u c t i o n . 

2 . P e r f o r a t i o n M u l t i p l e p e r f o r a t i o n s , 2 o r 3 i n n u m b e r , 

are seen i n pars tensa a n d f o r m a classical s i g n o f disease. 

T h e s e m a y coalesce i n t o a s ing le large p e r f o r a t i o n t h e n i t 

b e c o m e s i n d i s t i n g u i s h a b l e f r o m n o n - s p e c i f i c C S O M . 

3 . H e a r i n g l o s s T h e r e is severe h e a r i n g loss, o u t o f p r o 

p o r t i o n t o s y m p t o m s . M o s t l y c o n d u c t i v e , i t m a y have s e n 

s o r i n e u r a l c o m p o n e n t d u e t o i n v o l v e m e n t o f l a b y r i n t h . 

4 . F a c i a l p a r a l y s i s I t is a c o m m o n c o m p l i c a t i o n a n d m a y 

c o m e u n e x p e c t e d l y . T h i s m a y be t h e p r e s e n t i n g f e a t u r e i n 

a c h i l d . 

D i a g n o s i s 

I n t h e p r e s e n c e o f s e c o n d a r y p y o g e n i c i n f e c t i o n , t u b e r 

c u l a r o t i t i s m e d i a m a y b e i n d i s t i n g u i s h a b l e f r o m c h r o n i c 

s u p p u r a t i v e o t i t i s m e d i a . C u l t u r e o f ear d i s c h a r g e f o r 

t u b e r c l e b a c i l l i , h i s t o p a t h o l o g i c a l e x a m i n a t i o n o f g r a n u 

l a t i o n s a n d X - r a y chest , a n d o t h e r e v i d e n c e o f t u b e r c u l o 

sis i n t h e b o d y h e l p t o c o n f i r m t h e d i a g n o s i s . 

T r e a t m e n t 

1 . S y s t e m i c a n t i t u b e r c u l a r t h e r a p y as b e i n g c a r r i e d 

f o r p r i m a r y disease. 

2 . L o c a l t r e a t m e n t i n t h e f o r m o f a u r a l t o i l e t , a n d c o n 

t r o l o f s e c o n d a i y p y o g e n i c i n f e c t i o n . 

3 . M a s t o i d s u r g e r y i n d i c a t e d f o r c o m p l i c a t i o n s . H e a l i n g is 

delayed i n t u b e r c u l o u s cases. W o u n d b r e a k - d o w n a n d f istula 

f o r m a t i o n are c o m m o n . R e c o n s t r u c t i v e s u r g e r y o f m i d d l e 

ear is delayed t i l l an t i tubercular therapy has been c o m p l e t e d . 

S Y P H I L I T I C O T I T I S M E D I A 

I t is a rare c o n d i t i o n . Spirochaetes reach m i d d l e ear t h r o u g h 

eus tach ian t u b e w h e n s y p h i l i t i c les ions are present i n t h e 

nose o r n a s o p h a r y n x . I n f e c t i o n m a y also b e b l o o d - b o r n e . 

Sensory e n d organs o f t h e i n n e r ear a n d t h e i r n e r v e is s o o n 

i n v a d e d b y spirochaetes l e a d i n g t o p r o f o u n d s e n s o r i n e u r a l 

h e a r i n g loss, t i n n i t u s a n d v e r t i g o . B o n e necrosis a n d seques

t r u m f o r m a t i o n are c o m m o n , l e a d i n g t o f o e t i d ear discharge. 

S e c o n d a i y p y o g e n i c i n f e c t i o n m a y o c c u r , g i v i n g a c l i n i c a l 

p i c t u r e v e r y m u c h l i k e c h r o n i c s u p p u r a t i v e o t i t i s m e d i a . 

D e f i n i t e diagnosis o f s y p h i l i t i c o t i t i s m e d i a c a n o n l y be 

m a d e b y speci f ic t r e p o n e m a l a n t i g e n tests s u c h as t r e p o n e 

m a l p a l l i d u m i m m o b i l i s a t i o n ( T P I ) test a n d fluorescent 

t r e p o n e m a l a n t i b o d y a b s o r p t i o n test ( F T A - A B S ) . V D R L 

a n d W a s s e r m a n tests are n o n s p e c i f i c a n d m a y g i v e false 

p o s i t i v e results . 

T r e a t m e n t consists o f a n t i s y p h i l i t i c t h e r a p y w i t h a t t e n 

t i o n t o aura l t o i l e t a n d c o n t r o l o f s e c o n d a i y i n f e c t i o n . 

S u r g e r y m a y be r e q u i r e d f o r r e m o v a l o f sequestra. 



Compl icat ions o f Suppurative 
Ot i t i s Media 

T h o u g h t h e r e is a genera l d e c l i n e i n t h e i n c i d e n c e o f c o m 

p l i c a t i o n s , t h e y are s t i l l f r e q u e n t l y seen i n o u r c o u n t r y . T h e 

causes are p o o r s o c i o - e c o n o m i c c o n d i t i o n s , l a c k o f e d u c a 

t i o n a n d awareness a b o u t h e a l t h care ( m i d d l e ear d ischarge 

is s t i l l b e i n g c o n s i d e r e d m e r e l y a n u i s a n c e r a t h e r t h a n a 

p o t e n t i a l l y dangerous c o n d i t i o n ) , a n d lack o f a v a i l a b i l i t y o f 

t r a i n e d specialists i n t h e f a r - f l u n g r u r a l areas w h e r e t r a n s 

p o r t a t i o n fac i l i t ies are st i l l i n a d e q u a t e . 

F a c t o r s I n f l u e n c i n g D e v e l o p m e n t 

o f C o m p l i c a t i o n s 1 
1 . A g e M o s t o f t h e c o m p l i c a t i o n s o c c u r i n t h e f i rs t decade 

o f l i f e o r i n t h e e l d e r l y w h e n the pat ient ' s resistance is l o w . 

2 . P o o r s o c i o - e c o n o m i c g r o u p Several factors s u c h as 

o v e r c r o w d i n g , p o o r h e a l t h e d u c a t i o n a n d p e r s o n a l h y g i e n e , 

a n d l i m i t e d access t o h e a l t h care p l a y an i m p o r t a n t p a r t . 

3 . V i r u l e n c e o f o r g a n i s m s M a n y o r g a n i s m s are d e v e l 

o p i n g resistance t o a n t i b i o t i c s a n d acute i n f e c t i o n s are 

e i t h e r n o t c o n t r o l l e d o r progress t o subacute o r c h r o n i c 

o t i t i s m e d i a . I n s u f f i c i e n t dose, less e f f e c t i v e d r u g o r i n s u f 

f i c i e n t p e r i o d o f a d m i n i s t r a t i o n o f a n t i b i o t i c c a n cause 

c o m p l i c a t i o n s . Streptococcus pneumoniae t y p e I I I (ear l ier 

c a l l e d p n e u m o c o c c u s t y p e I I I ) is v e r y v i r u l e n t d u e t o p r o 

d u c t i o n o f a u t o l y s i n a n d p n e u m o l y s i n . H. influenzae is 

d e v e l o p i n g resistance t o (3 - lac tam a n t i b i o t i c s a n d c h l o r 

a m p h e n i c o l . O t h e r resistant strains are Ps. aeruginosa a n d 

m e t h i c i l l i n resistant Staph, aureus. 

4 . I m m u n e - c o m p r o m i s e d h o s t Pat ients s u f f e r i n g f r o m 

A I D S , u n c o n t r o l l e d diabetes , t r a n s p l a n t pat ients r e c e i v i n g 

i m m u n o s u p p r e s s i v e d r u g s , cancer pat ients r e c e i v i n g c h e 

m o t h e r a p y are m o r e p r o n e t o d e v e l o p c o m p l i c a t i o n s . 

5 . P r e f o r m e d p a t h w a y s Infection c a n easily t r a v e l b e y o n d 

t h e m i d d l e ear c l e f t i f p r e f o r m e d p a t h w a y s exist , e .g . d e h i s 

cence o f b o n y fac ia l canal , p r e v i o u s ear s u r g e r y , f r a c t u r e 

o f t e m p o r a l b o n e , s t a p e d e c t o m y , p e r i l y m p h f i s t u l a o r 

c o n g e n i t a l l y e n l a r g e d a q u e d u c t o f v e s t i b u l e (as i n M o n d i n i ' s 

a b n o r m a l i t y o f i n n e r ear) o r dehiscence i n t h e floor o f 

m i d d l e ear. 

6 . C h o l e s t e a t o m a O s t e i t i s o r g r a n u l a t i o n tissue i n 

c h r o n i c o t i t i s m e d i a d e s t r o y t h e b o n e a n d h e l p i n f e c t i o n t o 

p e n e t r a t e deeper . 

I n acute a n d c h r o n i c m i d d l e ear i n f e c t i o n , disease p r o 

cess is l i m i t e d o n l y t o t h e m u c o p e r i o s t e a l l i n i n g o f t h e c le f t 

b u t i f i t spreads i n t o t h e b o n y w a l l s o f t h e c l e f t o r b e y o n d 

i t , v a r i o u s c o m p l i c a t i o n s can arise. 

[j P a t h w a y s o f S p r e a d o f I n f e c t i o n J 

1 . D i r e c t b o n e e r o s i o n I n acute i n f e c t i o n s , i t is t h e p r o 

cess o f h y p e r a e m i c d e c a l c i f i c a t i o n . I n c h r o n i c i n f e c t i o n , i t 

m a y be ostei t is , e r o s i o n b y c h o l e s t e a t o m a o r g r a n u l a t i o n 

tissue. 

2 . V e n o u s t h r o m b o p h l e b i t i s V e i n s o f H a v e r s i a n canals 

are c o n n e c t e d w i t h d u r a l v e i n s w h i c h i n t u r n c o n n e c t 

w i t h d u r a l v e n o u s sinuses a n d s u p e r f i c i a l v e i n s o f b r a i n . 

T h u s , i n f e c t i o n f r o m t h e m a s t o i d b o n e can cause t h r o m 

b o p h l e b i t i s o f v e n o u s sinuses a n d e v e n c o r t i c a l v e i n t h r o m 

bosis . T h i s m o d e o f spread is c o m m o n i n acute 

i n f e c t i o n s . 

3 . P r e f o r m e d p a t h w a y s 

( i ) C o n g e n i t a l dehiscences, e .g . i n b o n y fac ia l canal , 

floor o f m i d d l e ear o v e r t h e j u g u l a r b u l b . 

( i i ) P a t e n t sutures , e .g . p e t r o s q u a m o u s s u t u r e . 

( i i i ) P r e v i o u s s k u l l f rac tures . T h e f r a c t u r e sites hea l o n l y 

b y f i b r o u s scar w h i c h p e r m i t s i n f e c t i o n . 

( i v ) S u r g i c a l defects , e .g . s t a p e d e c t o m y , f e n e s t r a t i o n a n d 

m a s t o i d e c t o m y w i t h e x p o s u r e o f d u r a . 

( v ) O v a l a n d r o u n d w i n d o w s . 

( v i ) I n f e c t i o n f r o m l a b y r i n t h c a n t r a v e l a l o n g i n t e r n a l 

acoust ic meatus , aqueducts o f t h e v e s t i b u l e a n d t h a t 

o f t h e c o c h l e a to t h e m e n i n g e s . 



C o m p l i c a t i o n s o f S u p p u r a t i v e O t i t i s M e d i a 

C l a s s i f i c a t i o n 

C o m p l i c a t i o n s o f o t i t i s m e d i a are classif ied i n t o t w o m a i n 

g r o u p s ( F i g . 12 .1 ) : 

A. Infratemporal (Within the Confines of Temporal Bone) 

. M a s t o i d i t i s 

2 . Petros i t i s 

3 . Fac ia l paralysis 

4 . L a b y r i n t h i t i s . 

B. Intracranial 

1 . E x t r a d u r a l abscess 

2. S u b d u r a l abscess 

3. M e n i n g i t i s 

4 . B r a i n abscess 

5 . L a t e r a l sinus t h r o m b o p h l e b i t i s 

O t i t i c h y d r o c e p h a l u s . 

S e q u e l a e o f O t i t i s M e d i a 

T h e y are t h e d i r e c t resul t o f m i d d l e ear i n f e c t i o n a n d s h o u l d 

be d i f f e r e n t i a t e d f r o m c o m p l i c a t i o n s . T h e y i n c l u d e : 

1 . P e r f o r a t i o n o f t y m p a n i c m e m b r a n e 

2 . O s s i c u l a r e r o s i o n 

. ; . Atelectas is a n d adhesive o t i t i s m e d i a 

4 . T y m p a n o s c l e r o s i s 

5.. C h o l e s t e a t o m a f o r m a t i o n 

6 . C o n d u c t i v e h e a r i n g loss d u e t o ossicular e r o s i o n o r 

f i x a t i o n 

7 S e n s o r i n e u r a l h e a r i n g loss 

8 . Speech i m p a i r m e n t 

9 . L e a r n i n g disabi l i t ies 

Cerebral abscess 

Meningitis 
Pia mater 

Arachnai 

Cerebellar 
abscess 

Extradural 
abscess 

Lateral sinus 
thrombosis 

Coalescent mastoiditis 

Dura mater 

Subdural abscess 

Labyrinthitis 

Facial paralysis 

F i g u r e 12.1 

C o m p l i c a t i o n s o f o t i t i s m e d i a . 

T h e last t w o are s e c o n d a r y t o loss o f h e a r i n g i n t h e d e v e l 

o p m e n t a l phase o f t h e i n f a n t o r c h i l d . 

A . I N T R A T E M P O R A L C O M P L I C A T I O N S 

O F O T I T I S M E D I A 

1. ( a ) A c u t e M a s t o i d i t i s 

I n f l a m m a t i o n of m u c o s a l l i n i n g o f a n t r u m a n d m a s t o i d air 

cell system is an invar iab le a c c o m p a n i m e n t o f acute o t i t i s 

m e d i a a n d f o r m s a par t o f i t . T h e t e r m " m a s t o i d i t i s " is used 

w h e n i n f e c t i o n spreads from the m u c o s a , l i n i n g t h e m a s t o i d 

air cells, t o i n v o l v e b o n y wal ls o f the m a s t o i d air ce l l system. 

Aetiology 

A c u t e m a s t o i d i t i s u s u a l l y a c c o m p a n i e s o r f o l l o w s acute 

s u p p u r a t i v e o t i t i s m e d i a , t h e d e t e r m i n i n g factors b e i n g 

h i g h v i r u l e n c e o f o r g a n i s m s o r l o w e r e d resistance o f t h e 

p a t i e n t d u e t o measles, e x a n t h e m a t o u s fevers , p o o r n u t r i 

t i o n o r associated systemic disease s u c h as diabetes . 

A c u t e m a s t o i d i t i s is o f t e n seen i n masto ids w i t h w e l l -

d e v e l o p e d air ce l l system. C h i l d r e n are a f f e c t e d m o r e . B e t a -

h a e m o l y t i c s t r e p t o c o c c u s is t h e m o s t c o m m o n causat ive 

o r g a n i s m t h o u g h o t h e r organisms respons ib le f o r acute 

o t i t i s m e d i a m a y also be seen. V e r y o f t e n , a n a e r o b i c o r g a n 

isms are also associated w i t h m a s t o i d i t i s a n d n e e d a n t i b a c 

t e r i a l t h e r a p y against t h e m . 

Pathology 

T w o m a i n p a t h o l o g i c a l processes are r e s p o n s i b l e : 

I . P r o d u c t i o n o f pus u n d e r t e n s i o n . 

H y p c r a e m i c d e c a l c i f i c a t i o n a n d osteoclast ic r e s o r p 

t i o n o f b o n y w a l l s . 

E x t e n s i o n o f i n f l a m m a t o r y process t o m u c o p e r i o s t e a l 

l i n i n g o f a ir ce l l sys tem increases t h e a m o u n t o f pus p r o 

d u c e d d u e t o large surface area i n v o l v e d . D r a i n a g e o f th is 

p u s , t h r o u g h a smal l p e r f o r a t i o n o f t y m p a n i c m e m b r a n e 

a n d / o r eustachian t u b e , c a n n o t k e e p pace w i t h t h e a m o u n t 

b e i n g p r o d u c e d . S w o l l e n m u c o s a o f t h e a n t r u m a n d at t ic 

also i m p e d e t h e dra inage sys tem r e s u l t i n g i n a c c u m u l a t i o n 

o f pus u n d e r t e n s i o n . 

H y p e r a e m i a a n d e n g o r g e m e n t o f m u c o s a causes disso

l u t i o n o f c a l c i u m f r o m t h e b o n y w a l l s o f t h e m a s t o i d a ir 

cells ( h y p e r a e m i c d e c a l c i f i c a t i o n ) . 

B o t h these processes c o m b i n e t o cause d e s t r u c t i o n a n d 

coalescence o f m a s t o i d a ir cells, c o n v e r t i n g t h e m i n t o a 

s ingle i r r e g u l a r c a v i t y f i l l e d w i t h pus (Empyema of mastoid). 

Pus m a y b r e a k t h r o u g h m a s t o i d c o r t e x l e a d i n g t o s u b 

p e r i o s t e a l abscess w h i c h m a y e v e n b u r s t o n surface l e a d i n g 

t o a d i s c h a r g i n g f i s tu la ( F i g . 1 2 . 2 A , B ) . 



Clinical Features 

S y m p t o m s T h e y are s i m i l a r t o that o f acute s u p p u r a t i v e 

o t i t i s m e d i a . I n a case o f acute m i d d l e ear i n f e c t i o n , i t is t h e 

change i n the character o f these s y m p t o m s w h i c h is s i g n i f i 

cant a n d a p o i n t e r t o t h e d e v e l o p m e n t o f acute m a s t o i d i t i s . 

( i ) Pain behind the ear. P a i n is seen i n acute o t i t i s m e d i a 

b u t i t subsides w i t h e s t a b l i s h m e n t o f p e r f o r a t i o n o r 

t r e a t m e n t w i t h a n t i b i o t i c s . I t is t h e persistence o f 

p a i n , increase i n its i n t e n s i t y o r r e c u r r e n c e o f p a i n , 

o n c e i t h a d subs ided . T h e s e are s i g n i f i c a n t p o i n t e r s o f 

p a i n . 

( i i ) Fever. I t is the persistence o r r e c u r r e n c e o f f e v e r i n a 

case o f acute o t i t i s m e d i a , i n spite o f adequate a n t i 

b i o t i c t r e a t m e n t t h a t p o i n t s t o t h e d e v e l o p m e n t o f 

m a s t o i d i t i s . 

( i i i ) Ear discharge. I n m a s t o i d i t i s , d ischarge b e c o m e s p r o 

fuse a n d increases i n p u r u l e n c e . I n s o m e cases, d i s 

c h a r g e m a y cease d u e t o o b s t r u c t i o n t o its d r a i n a g e 

b u t o t h e r s y m p t o m s w o u l d w o r s e n . A n y persistence 

o f d ischarge b e y o n d t h r e e w e e k s , i n a case o f acute 

o t i t i s m e d i a , p o i n t s t o m a s t o i d i t i s . 

S i g n s 

( i ) Mastoid tenderness. T h i s is an i m p o r t a n t s ign . Tenderness 

is e l i c i t e d b y pressure o v e r t h e m i d d l e o f m a s t o i d p r o 

cess, at its t i p , p o s t e r i o r b o r d e r o r t h e r o o t o f z y g o m a . 

T e n d e r n e s s e l i c i t e d o v e r t h e suprameata l t r i a n g l e m a y 

n o t be d i a g n o s t i c o f acute m a s t o i d i t i s as i t is seen e v e n 

i n cases o f t h e acute o t i t i s m e d i a d u e t o i n f l a m m a t i o n 

o f m a s t o i d a n t r u m (antr i t i s ) . T e n d e r n e s s s h o u l d a lways 

be c o m p a r e d w i t h that o f t h e h e a l t h y side. 

( i i ) Ear discharge. M u c o p u r u l e n t o r p u r u l e n t d ischarge , 

o f t e n p u l s a t i l e (light-house effect), m a y be seen c o m i n g 

t h r o u g h a c e n t r a l p e r f o r a t i o n o f pars tensa. 

( i i i ) Sagging of posterosuperior meatal wall. I t is d u e t o 

p e r i o s t e i t i s o f b o n y p a r t y w a l l b e t w e e n t h e a n t r u m 

a n d d e e p e r p o s t e r o s u p e r i o r p a r t o f b o n y canal . 

( i v ) Perforation of tympanic membrane. U s u a l l y , a s m a l l p e r 

f o r a t i o n is seen i n pars tensa w i t h c o n g e s t i o n o f t h e rest 

o f t y m p a n i c m e m b r a n e . P e r f o r a t i o n m a y s o m e t i m e s 

appear as a n i p p l e - l i k e p r o t r u s i o n . S o m e t i m e s , t y m 

panic m e m b r a n e is intact b u t d u l l and o p a q u e especially 

i n those w h o have r e c e i v e d i n a d e q u a t e a n t i b i o t i c s . 

( v ) Swelling over the mastoid. I n i t i a l l y , t h e r e is o e d e m a o f 

p e r i o s t e u m , i m p a r t i n g a s m o o t h " i r o n e d o u t " feel 

o v e r t h e m a s t o i d . L a t e r r e t r o a u r i c u l a r sulcus b e c o m e s 

o b l i t e r a t e d a n d p i n n a is p u s h e d f o r w a r d a n d d o w n 

w a r d s . W h e n pus bursts t h r o u g h b o n y c o r t e x , a s u b 

per ios tea l fluctuant abscess is f o r m e d ( F i g . 12 .3 ) . 

( v i ) Hearing loss. C o n d u c t i v e t y p e o f h e a r i n g loss is a lways 

present . 

( v i i ) General findings. P a t i e n t appears i l l a n d t o x i c w i t h 

l o w - g r a d e f e v e r . I n c h i l d r e n , f e v e r is h i g h w i t h a rise 

i n pulse rate . 

investigations 

(a) B l o o d c o u n t s s h o w p o l y m o r p h o n u c l e a r leucocytosis . 

( b ) E S R is usual ly raised. 

( c ) X - r a y m a s t o i d T h e r e is c l o u d i n g o f a i r cells d u e t o 

c o l l e c t i o n o f e x u d a t e i n t h e m . B o n y p a r t i t i o n s b e t w e e n air 

cells b e c o m e i n d i s t i n c t , b u t the sinus plate is seen as a d i s 

t i n c t o u t l i n e . I n la ter stages, a c a v i t y m a y be seen i n t h e 

m a s t o i d . 

( d ) E a r s w a b f o r c u l t u r e a n d s e n s i t i v i t y . 

Differential Diagnosis 

(a ) S u p p u r a t i o n o f m a s t o i d l y m p h n o d e s Scalp i n f e c 

t i o n m a y cause m a s t o i d l y m p h n o d e e n l a r g e m e n t a n d t h e n 
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M a s t o i d a b s c e s s . N o t e t h a t p i n n a i s p u s h e d d o w n w a r d s a n d 

f o r w a r d s . 

s u p p u r a t i o n l e a d i n g t o abscess f o r m a t i o n , b u t i n s u c h cases 

t h e r e is n o h i s t o r y o f p r e c e d i n g o t i t i s m e d i a , ear d ischarge 

o r deafness. Abscess is usual ly s u p e r f i c i a l . 

( b ) F u r u n c u l o s i s o f m e a t u s I t is d i f f e r e n t i a t e d f r o m 

acute m a s t o i d i t i s b y : 

( i ) A b s e n c e o f p r e c e d i n g acute o t i t i s m e d i a . 

( i i ) P a i n f u l m o v e m e n t s o f p i n n a ; pressure o v e r t h e t r a 

gus o r b e l o w t h e c a r t i l a g i n o u s p a r t o f m e a t u s causes 

e x c r u c i a t i n g p a i n . 

( i i i ) S w e l l i n g o f meatus is c o n f i n e d t o t h e c a r t i l a g i n o u s 

p a r t o n l y . 

( i v ) D i s c h a r g e is n e v e r m u c o i d o r m u c o p u r u l e n t . 

M u c o i d e l e m e n t i n d ischarge can o n l y c o m e f r o m 

t h e m i d d l e ear a n d n o t f r o m t h e e x t e r n a l ear w h i c h 

is d e v o i d o f m u c u s - s e c r e t i n g glands . 

( v ) E n l a r g e m e n t o f p r e - o r p o s t a u r i c u l a r l y m p h n o d e s . 

( v i ) C o n d u c t i v e h e a r i n g loss is u s u a l l y m i l d a n d is d u e 

t o t h e o c c l u s i o n o f m e a t u s . 

( v i i ) A n a b s o l u t e l y n o r m a l l o o k i n g t y m p a n i c m e m b r a n e 

exc ludes p o s s i b i l i t y o f acute m a s t o i d i t i s . 

( v i i i ) X - r a y m a s t o i d w i t h clear a i r - c e l l s y s t e m e x c l u d e s 

acute m a s t o i d i t i s . S o m e t i m e s , d i f f i c u l t y arises w h e n 

a i r - c e l l system appears h a z y d u e t o s u p e r i m p o s e d 

soft tissue s w e l l i n g i n cases o f f u r u n c u l o s i s . 

( c ) I n f e c t e d s e b a c e o u s c y s t 

Treatment 

(a ) H o s p i t a l i s a t i o n o f t h e p a t i e n t P a t i e n t is h o s p i t a l 

ised i f n o t a l ready d o n e . 

( b ) A n t i b i o t i c s I n t h e absence o f c u l t u r e a n d s e n s i t i v i t y , 

start w i t h a m o x i c i l l i n o r a m p i c i l l i n . Spec i f i c a n t i m i c r o b i a l 

is s tarted o n t h e r e c e i p t o f s e n s i t i v i t y r e p o r t . S ince a n a e r o 

b ic o r g a n i s m s are o f t e n present , c h l o r a m p h e n i c o l o r m e t 

r o n i d a z o l e is a d d e d . 

( c ) M y r i n g o t o m y W h e n pus is u n d e r t e n s i o n i t is r e l i e v e d 

b y w i d e m y r i n g o t o m y (see o p e r a t i v e surgery) . E a r l y cases o f 

acute m a s t o i d i t i s r e s p o n d t o conservat ive t r e a t m e n t w i t h 

a n t i b i o t i c s a lone o r c o m b i n e d w i t h m y r i n g o t o m y . 

(d) C o r t i c a l m a s t o i d e c t o m y I t is ind ica ted w h e n there is: 

( i ) S u b p e r i o s t e a l abscess. 

( i i ) S a g g i n g o f p o s t e r o s u p e r i o r meata l w a l l . 

( i i i ) P o s i t i v e r e s e r v o i r s i g n , i . e . m e a t u s i m m e d i a t e l y f i l l s 

w i t h p u s af ter i t has b e e n m o p p e d o u t . 

( i v ) N o c h a n g e i n c o n d i t i o n o f p a t i e n t o r i t w o r s e n s i n 

spite o f adequate m e d i c a l t r e a t m e n t f o r 48 h o u r s . 

( v ) M a s t o i d i t i s , l e a d i n g t o c o m p l i c a t i o n s , e.g. facial p a r a l 

ysis, l a b y r i n t h i t i s , i n t r a c r a n i a l c o m p l i c a t i o n s , etc . 

A i m o f c o r t i c a l m a s t o i d e c t o m y is t o exentera te a l l t h e 

m a s t o i d a i r cells a n d r e m o v e any p o c k e t s o f pus . A d e q u a t e 

a n t i b i o t i c t r e a t m e n t m u s t be c o n t i n u e d at least f o r 5 days 

f o l l o w i n g m a s t o i d e c t o m y . 

Complications of Acute Mastoiditis 

1 . S u b p e r i o s t e a l abscess 

2 . L a b y r i n t h i t i s 

3 . Fac ia l paralysis 

4 . Petros i t i s 

5 . E x t r a d u r a l abscess 

6. S u b d u r a l abscess 

7 . M e n i n g i t i s 

S. B r a i n abscess 

9 . L a t e r a l sinus t h r o m b o p h l e b i t i s 

10 . O t i t i c h y d r o c e p h a l o u s . 

Abscesses in Relation to Mastoid Infection 

(a) P o s t a u r i c u l a r a b s c e s s T h i s is t h e c o m m o n e s t abscess 

that f o r m s o v e r t h e m a s t o i d . P i n n a is d isplaced f o r w a r d s , 

o u t w a r d s a n d d o w n w a r d s . I n infants a n d c h i l d r e n , abscess 

f o m i s o v e r t h e M a c E w e n ' s t r i a n g l e ; pus i n these cases t r a v 

els a l o n g t h e vascular channels o f l a m i n a c r ibrosa . 

( b ) Z y g o m a t i c a b s c e s s I t o c c u r s d u e t o i n f e c t i o n o f 

z y g o m a t i c a ir cells s i t u a t e d at t h e p o s t e r i o r r o o t o f z y g o m a . 

S w e l l i n g appears i n f r o n t o f a n d a b o v e t h e p i n n a ( F i g . 

1 2 . 4 A . B ) . T h e r e is associated o e d e m a o f t h e u p p e r e y e l i d . 

I n these cases, pus co l lec ts e i t h e r s u p e r f i c i a l o r deep t o t h e 

t e m p o r a l i s m u s c l e . 

( c ) B e z o l d a b s c e s s I t can o c c u r f o l l o w i n g acute coalcs -

c e n t m a s t o i d i t i s w h e n pus breaks t h r o u g h t h e t h i n m e d i a l 

side o f t h e t i p o f t h e m a s t o i d a n d presents as a s w e l l i n g i n 

the u p p e r par t o f n e c k . T h e abscess m a y (i) l i e d e e p t o 
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( A ) Abscesses in relat ion t o m a s t o i d . 1 . Postauricular, 2. Z y g o m a t i c , 3. Bezold abscess. (B) Citell i 's , postaur icular and Bezold 

abscesses seen f r o m b e h i n d . 

Pus 

o f d i g a s t r i c 
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Bezold abscess. Pus burs t ing t h r o u g h the medial side o f the t i p 

o f m a s t o i d and col lect ing under the s ternomasto id or digastric 

tr iangle . 

s t e r n o c l e i d o m a s t o i d , p u s h i n g t h e m u s c l e o u t w a r d s ( i i ) f o l 

l o w t h e p o s t e r i o r b e l l y o f digastr ic a n d present as a s w e l l 

i n g b e t w e e n t h e t i p o f m a s t o i d a n d angle o f j a w , ( i i i ) be 

p r e s e n t i n u p p e r p a r t o f p o s t e r i o r t r i a n g l e , ( i v ) reach t h e 

p a r a p h a r y n g e a l space o r (v) t r a c k d o w n a l o n g t h e c a r o t i d 

vessels ( F i g . 12 .5 ) . 

Clinical features. O n s e t is s u d d e n . T h e r e is p a i n , f ever , 

a t e n d e r s w e l l i n g i n t h e n e c k a n d t o r t i c o l l i s . P a t i e n t gives 

h i s t o r y o f p u r u l e n t o t o r r h o e a . 

A B e z o l d abscess s h o u l d be d i f f e r e n t i a t e d f r o m : 

( i ) acute u p p e r j u g u l a r l y m p h a d e n i t i s . 

( i i ) abscess o r a mass i n the l o w e r par t o f the p a r o t i d g l a n d . 

( i i i ) an i n f e c t e d b r a n c h i a l cyst . 

( i v ) p a r a p h a r y n g e a l abscess. 

( v ) j u g u l a r v e i n t h r o m b o s i s . 

A C T scan o f t h e m a s t o i d a n d s w e l l i n g o f the n e c k m a y 

establish t h e diagnosis . 

Treatment 

( i ) C o r t i c a l m a s t o i d e c t o m y f o r coalescent m a s t o i d i t i s 

w i t h c a r e f u l e x p l o r a t i o n o f t h e t i p f o r a f i s t u l o u s 

o p e n i n g i n t o t h e soft tissues o f t h e n e c k . 

( i i ) D r a i n a g e o f t h e n e c k abscess t h r o u g h a separate i n c i 

s i o n a n d p u t t i n g a d r a i n i n t h e d e p e n d e n t p a r t . 

( i i i ) A d m i n i s t r a t i o n o f i n t r a v e n o u s a n t i b i o t i c s g u i d e d b y 

t h e c u l t u r e a n d s e n s i t i v i t y r e p o r t o f t h e pus t a k e n at 

t h e t i m e o f s u r g e r y . 

( d ) M e a t a l a b s c e s s ( L u c ' s a b s c e s s ) I n th is case, pus 

breaks t h r o u g h t h e b o n y w a l l b e t w e e n t h e a n t r u m a n d 

e x t e r n a l osseous m e a t u s . S w e l l i n g is seen i n d e e p p a r t o f 

b o n y m e a t u s . Abscess m a y b u r s t i n t o t h e m e a t u s . 

(e) B e h i n d t h e m a s t o i d ( C i t e l l i ' s a b s c e s s ) Abscess is 

f o r m e d b e h i n d t h e m a s t o i d m o r e t o w a r d s t h e o c c i p i t a l 

b o n e ( c o m p a r e p o s t a u r i c u l a r m a s t o i d abscess w h i c h f o r m s 

over t h e m a s t o i d ) . S o m e a u t h o r s c o n s i d e r abscess o f t h e 

digas t r i c t r i a n g l e , w h i c h is f o r m e d b y t r a c k i n g o f pus from 

t h e m a s t o i d t i p , as t h e C i t e l l i ' s abscess. 

(f) P a r a p h a r y n g e a l o r r e t r o p h a r y n g e a l a b s c e s s T h i s 

results f r o m i n f e c t i o n o f t h e p e r i t u b a l cells d u e t o acute 

coalescent m a s t o i d i t i s . 

| ( b ) M a s k e d ( L a t e n t ) M a s t o i d i t i s | 

I t is a c o n d i t i o n o f s l o w d e s t r u c t i o n o f m a s t o i d air cells b u t 

w i t h o u t t h e acute signs a n d s y m p t o m s o f t e n seen i n acute 
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m a s t o i d i t i s . T h e r e is n o p a i n , n o d ischarge , n o f e v e r a n d n o 

m a s t o i d s w e l l i n g b u t m a s t o i d e c t o m y m a y s h o w e x t e n s i v e 

d e s t r u c t i o n o f t h e a ir cells w i t h g r a n u l a t i o n tissue a n d d a r k 

g e l a t i n o u s m a t e r i a l f i l l i n g the m a s t o i d . I t is n o t s u r p r i s i n g 

t o f i n d e r o s i o n o f t h e t e g m e n t y m p a n i a n d s inus p la te w i t h 

an e x t r a d u r a l o r per i s inus abscess. 

Aetiology 

T h e c o n d i t i o n o f t e n results f r o m i n a d e q u a t e a n t i b i o t i c 

t h e r a p y i n t e r m s o f dose, f r e q u e n c y a n d d u r a t i o n o f a d m i n 

i s t r a t i o n . M o s t o f t e n i t results from use o f o r a l p e n i c i l l i n 

g i v e n i n cases o f acute o t i t i s m e d i a w h e n acute s y m p t o m s 

subside b u t s m o u l d e r i n g i n f e c t i o n c o n t i n u e s i n t h e 

m a s t o i d . 

Clinical Features 

P a t i e n t is o f t e n a c h i l d , n o t e n t i r e l y f e e l i n g w e l l , w i t h m i l d 

p a i n b e h i n d t h e ear b u t w i t h pers is tent h e a r i n g loss. 

T y m p a n i c m e m b r a n e appears t h i c k w i t h loss o f t r a n s l u -

c e n c y . S l i g h t tenderness m a y be e l i c i t e d o v e r t h e m a s t o i d . 

A u d i o m e t r y s h o w s c o n d u c t i v e h e a r i n g loss o f v a r i a b l e 

d e g r e e . X - r a y o f m a s t o i d w i l l r e v e a l c l o u d i n g o f a i r cells 

w i t h loss o f ce l l o u t l i n e . 

Treatment 

C o r t i c a l m a s t o i d e c t o m y w i t h f u l l doses o f a n t i b i o t i c s is t h e 

t r e a t m e n t o f c h o i c e . T h i s m a y cause t y m p a n i c m e m b r a n e 

t o r e t u r n t o n o r m a l w i t h i m p r o v e m e n t i n h e a r i n g . 

I 2 . P e t r o s i t i s | 

S p r e a d o f i n f e c t i o n f r o m m i d d l e ear a n d m a s t o i d t o t h e 

p e t r o u s p a r t o f t e m p o r a l b o n e is c a l l e d p e t r o s i t i s . I t m a y be 

associated w i t h acute coalescent m a s t o i d i t i s , l a t e n t m a s 

t o i d i t i s o r c h r o n i c m i d d l e ear i n f e c t i o n s . 

Pathology 

L i k e m a s t o i d , p e t r o u s b o n e m a y b e o f t h r e e types : pneuma-

tised w i t h a ir cells e x t e n d i n g t o t h e p e t r o u s apex , diploic 

c o n t a i n i n g o n l y m a r r o w space a n d sclerotic. P n e u m a t i s a t i o n 

o f p e t r o u s apex occurs i n o n l y 3 0 % o f cases w i t h cells 

e x t e n d i n g f r o m t h e m i d d l e ear o r m a s t o i d t o t h e p e t r o u s 

apex. U s u a l l y t w o ce l l tracts are r e c o g n i s e d : 

( a ) P o s t e r o s u p e r i o r t rac t w h i c h starts i n t h e m a s t o i d a n d 

r u n s b e h i n d o r a b o v e t h e b o n y l a b y r i n t h t o t h e p e t r o u s 

apex ; s o m e cells e v e n pass t h r o u g h t h e a r c h o f s u p e 

r i o r s e m i c i r c u l a r canal t o r e a c h t h e apex . 

f b ) A n t e r o i n f e r i o r t rac t w h i c h starts at t h e h y p o t y m -

p a n u m n e a r t h e eustachian t u b e r u n s a r o u n d t h e 

c o c h l e a t o r e a c h t h e p e t r o u s apex. 

I n f e c t i v e process r u n s a l o n g these ce l l tracts a n d reaches 

t h e p e t r o u s apex. P a t h o l o g i c a l process is s i m i l a r t o t h a t o f 

coalescent m a s t o i d i t i s f o r m i n g e p i d u r a l abscess at t h e 

p e t r o u s apex i n v o l v i n g C N V I a n d t r i g e m i n a l g a n g l i o n . 

Clinical Features 

Gradenigo's syndrome is t h e classical p r e s e n t a t i o n , a n d c o n 

sists o f a t r i a d o f (a) e x t e r n a l rec tus palsy ( V l t h n e r v e 

palsy) , (b) d e e p - s e a t e d ear o r r e t r o - o r b i t a l p a i n ( V t h n e r v e 

i n v o l v e m e n t ) a n d (c) pers is tent ear d i s c h a r g e . I t is u n c o m 

m o n t o see t h e f u l l t r i a d these days. 

Persistent ear d i scharge w i t h o r w i t h o u t deep-seated 

p a i n i n spite o f a n adequate c o r t i c a l o r m o d i f i e d rad ica l 

m a s t o i d e c t o m y also p o i n t s t o p e t r o s i t i s . 

Fever , headache , v o m i t i n g a n d s o m e t i m e s n e c k r i g i d i t y 

m a y also be associated. S o m e p a t i e n t s m a y get facial p a r a l y 

sis a n d r e c u r r e n t v e r t i g o d u e t o i n v o l v e m e n t o f fac ia l a n d 

s tatoacoust ic nerves . 

D i a g n o s i s o f p e t r o u s ap ic i t i s r e q u i r e s b o t h C T scan a n d 

M R I . C T scan o f t e m p o r a l b o n e w i l l s h o w b o n y details o f 

t h e p e t r o u s apex a n d t h e a ir cells w h i l e M R I helps t o d i f 

f e r e n t i a t e d i p l o i c m a r r o w c o n t a i n i n g apex from f l u i d 

o r pus . 

Treatment 

C o r t i c a l , m o d i f i e d rad ica l o r rad ica l m a s t o i d e c t o m y is o f t e n 

r e q u i r e d i f n o t a lready d o n e . T h e f i s t u l o u s t rac t s h o u l d be 

f o u n d o u t , w h i c h is t h e n c u r e t t e d a n d e n l a r g e d t o p r o v i d e 

free dra inage . T r a c t o f p o s t e r o s u p e r i o r cells starts i n t h e 

T r a u t m a n n ' s t r i a n g l e o r t h e a t t i c . T r a c t o f a n t e r i o r cells is 

s i tuated near t h e t y m p a n i c o p e n i n g o f eustachian t u b e a n d 

passes a b o v e the c a r o t i d a r t e r y , a n t e r i o r t o t h e cochlea . I n 

the la t ter case, rad ica l m a s t o i d e c t o m y is r e q u i r e d . 

Sui tab le i n t r a v e n o u s a n t i b a c t e r i a l t h e r a p y s h o u l d p r e 

cede a n d f o l l o w s u r g i c a l i n t e r v e n t i o n . M o s t cases o f acute 

pet ros i t i s can n o w be c u r e d w i t h a n t i b a c t e r i a l t h e r a p y 

a l one . I t s h o u l d be g i v e n i n i n i t i a l h i g h doses a n d c o n t i n 

u e d f o r 4—5 days, e v e n af ter c o m p l e t e disappearance o f 

s y m p t o m s . 

3 . F a c i a l P a r a l y s i s J 

I t can o c c u r as a c o m p l i c a t i o n o f b o t h acute a n d c h r o n i c 

o t i t i s m e d i a . 

Acute Otitis Media 

Facia l n e r v e is n o r m a l l y w e l l p r o t e c t e d i n its b o n y canal . 

S o m e t i m e s , t h e b o n y canal is d e h i s c e n t , a n d t h e n e r v e lies 

j u s t u n d e r t h e m i d d l e ear m u c o s a . I t is i n these cases t h a t 

i n f l a m m a t i o n o f m i d d l e ear spreads t o e p i - a n d p e r i 

n e u r i u m , c a u s i n g fac ia l paralysis . Facial n e r v e f u n c t i o n 



f u l l y r e c o v e r s i f acute o t i t i s m e d i a is c o n t r o l l e d w i t h sys

t e m i c a n t i b i o t i c s . M y r i n g o t o m y o r c o r t i c a l m a s t o i d e c t o m y 

m a y s o m e t i m e s be r e q u i r e d . 

Chronic Otitis Media 

Facial paralysis i n c h r o n i c o t i t i s m e d i a e i t h e r results f r o m 

choles tea toma o r f r o m p e n e t r a t i n g g r a n u l a t i o n tissue. 

C h o l e s t e a t o m a destroys b o n y canal a n d t h e n causes pressure 

o n the n e r v e , f u r t h e r a i d e d b y o e d e m a o f associated i n f l a m 

m a t o r y process. Facial paralysis is i n s i d i o u s b u t s l o w l y p r o 

gressive. T r e a m i e n t is u r g e n t e x p l o r a t i o n o f t h e m i d d l e ear 

a n d m a s t o i d . Facial canal is inspected from t h e gen icu la te 

g a n g l i o n t o t h e s t y l o m a s t o i d f o r a m e n . I f g r a n u l a t i o n tissue 

o r cho les tea toma has e n t e r e d t h e b o n y canal , t h e lat ter is 

u n c a p p e d i n t h e area o f i n v o l v e m e n t . G r a n u l a t i o n tissue sur

r o u n d i n g t h e n e r v e is r e m o v e d b u t i f i t ac tual ly invades the 

n e r v e sheath, i t is le f t i n place . I f a segment o f t h e n e r v e has 

b e e n d e s t r o y e d b y the g r a n u l a t i o n tissue, resec t ion o f n e r v e 

a n d g r a f t i n g are b e t t e r le f t t o a second stage w h e n i n f e c t i o n 

has b e e n c o n t r o l l e d and f ibrosis has m a t u r e d . 

| 4 . L a b y r i n t h i t i s H 

T h e r e are t h r e e types o f l a b y r i n t h i t i s : 

(a ) C i r c u m s c r i b e d l a b y r i n t h i t i s 

( b ) D i f f u s e serous l a b y r i n t h i t i s 

( c ) D i f f u s e s u p p u r a t i v e l a b y r i n t h i t i s 

Circumscribed Labyrinthitis (Fistula of Labyrinth) 

T h e r e is t h i n n i n g o r e r o s i o n o f b o n y capsule o f l a b y r i n t h , 

usua l ly o f t h e h o r i z o n t a l s e m i c i r c u l a r canal . 

A e t i o l o g y T h e causes are: 

(a ) C h r o n i c s u p p u r a t i v e o t i t i s m e d i a w i t h c h o l e s t e a t o m a 

is t h e m o s t c o m m o n cause. 

( b ) N e o p l a s m s o f m i d d l e ear, e .g . c a r c i n o m a o r g l o m u s 

t u m o u r . 

( c ) S u r g i c a l o r a c c i d e n t a l t r a u m a t o l a b y r i n t h . 

C l i n i c a l f e a t u r e s A p a r t o f m e m b r a n o u s l a b y r i n t h is 

e x p o s e d a n d b e c o m e s sensi t ive t o pressure changes. P a t i e n t 

c o m p l a i n s o f t r a n s i e n t v e r t i g o o f t e n i n d u c e d b y pressure 

o n t ragus , c l e a n i n g t h e ear o r w h i l e p e r f o r m i n g Valsalva 

m a n o e u v r e . 

I t is d i a g n o s e d b y " f i s t u l a tes t " w h i c h can be p e r f o r m e d 

i n t w o w a y s . 

( a ) Pressure on tragus. S u d d e n i n w a r d pressure is a p p l i e d o n 

t h e tragus. T h i s increases a ir pressure i n t h e ear canal 

a n d s t imula tes t h e l a b y r i n t h . P a t i e n t w i l l c o m p l a i n o f 

v e r t i g o . N y s t a g m u s m a y also b e i n d u c e d w i t h q u i c k 

c o m p o n e n t t o w a r d s t h e ear u n d e r test. 

( b ) Siegle's speculum. W h e n p o s i t i v e pressure is a p p l i e d t o 

ear canal, p a t i e n t c o m p l a i n s o f v e r t i g o usual ly w i t h n y s 

tagmus. T h e q u i c k c o m p o n e n t o f nys tagmus w o u l d be 

t o w a r d s t h e af fected ear ( a m p u l l o p e t a l d i sp lacement o f 

c u p u l a ) . 

A m p u l l o p e t a l flow o f e n d o l y m p h (as also a m p u l l o p e t a l 

d i s p l a c e m e n t o f c u p u l a ) w h e t h e r i n r o t a t i o n , ca lor i c o r f i s 

tu la test causes n y s t a g m u s t o same side. 

I f n e g a t i v e pressure is a p p l i e d , again i t w o u l d i n d u c e 

v e r t i g o a n d n y s t a g m u s b u t th is t i m e t h e q u i c k c o m p o n e n t 

o f n y s t a g m u s w o u l d b e d i r e c t e d t o t h e ( o p p o s i t e ) h e a l t h y 

side d u e t o a m p u l l o f u g a l d i s p l a c e m e n t o f c u p u l a . 

T r e a t m e n t I n c h r o n i c s u p p u r a t i v e o t i t i s m e d i a o r c h o 

les teatoma, m a s t o i d e x p l o r a t i o n is o f t e n r e q u i r e d t o e l i m i 

nate t h e cause. S y s t e m i c a n t i b i o t i c t h e r a p y s h o u l d be 

i n s t i t u t e d b e f o r e a n d af ter o p e r a t i o n t o p r e v e n t spread o f 

i n f e c t i o n i n t o t h e l a b y r i n t h . 

Diffuse Serous Labyrinthitis 

I t is d i f f u s e i n t r a l a b y r i n t h i n e i n f l a m m a t i o n w i t h o u t pus 

f o r m a t i o n a n d is a revers ib le c o n d i t i o n i f t r e a t e d ear ly . 

A e t i o l o g y 

(a ) M o s t o f t e n i t arises f r o m p r e - e x i s t i n g c i r c u m s c r i b e d 

l a b y r i n t h i t i s associated w i t h c h r o n i c m i d d l e ear s u p 

p u r a t i o n o r c h o l e s t e a t o m a . 

( b ) I n a c u t e i n f e c t i o n s o f m i d d l e ear, c l e f t i n f l a m m a 

t i o n spreads t h r o u g h a n n u l a r l i g a m e n t o r t h e r o u n d 

w i n d o w . 

( c ) I t can f o l l o w s t a p e d e c t o m y o r f e n e s t r a t i o n o p e r a t i o n . 

C l i n i c a l f e a t u r e s M i l d cases c o m p l a i n o f v e r t i g o a n d 

nausea b u t i n severe cases, v e r t i g o is w o r s e w i t h m a r k e d 

nausea, v o m i t i n g a n d e v e n s p o n t a n e o u s n y s t a g m u s . Q u i c k 

c o m p o n e n t o f n y s t a g m u s is t o w a r d s t h e a f fec ted ear. 

A s t h e i n f l a m m a t i o n is d i f f u s e , cochlea is also af fected 

w i t h s o m e degree o f s e n s o r i n e u r a l h e a r i n g loss. 

Serous l a b y r i n t h i t i s , i f n o t c h e c k e d , m a y pass o n t o s u p 

p u r a t i v e l a b y r i n t h i t i s w i t h t o t a l loss o f v e s t i b u l a r a n d 

c o c h l e a r f u n c t i o n . 

T r e a t m e n t Aiedkal. 

(a ) Pa t ient is p u t t o b e d , his head i n m i o b i l i s e d w i t h affected 

ear above . 

( b ) A n t i b a c t e r i a l t h e r a p y is g i v e n i n f u l l doses t o c o n t r o l 

i n f e c t i o n . 

( c ) L a b y r i n t h i n e sedatives, e .g. p r o c h l o r p e r a z i n e (S temet i l ) 

o r d i m e n h y d r i n a t e ( D r a m a m i n e ) , are g i v e n f o r s y m p 

t o m a t i c r e l i e f o f v e r t i g o . 

( d ) M y r i n g o t o m y is d o n e i f l a b y r i n t h i t i s has f o l l o w e d 

acute o t i t i s m e d i a a n d t h e d r u m is b u l g i n g . Pus is c u l 

t u r e d f o r spec i f i c a n t i b a c t e r i a l t h e r a p y . 



C o m p l i c a t i o n s o f S u p p u r a t i v e O t i t i s M e d i a 

Surgical. C o r t i c a l m a s t o i d e c t o m y ( i n acute m a s t o i d i t i s ) 

o r m o d i f i e d r a d i c a l m a s t o i d e c t o m y ( i n c h r o n i c m i d d l e ear 

i n f e c t i o n o r c h o l e s t e a t o m a ) w i l l o f t e n be r e q u i r e d t o t reat 

t h e s o u r c e o f i n f e c t i o n . M e d i c a l t r e a t m e n t s h o u l d a lways 

p r e c e d e s u r g i c a l i n t e r v e n t i o n . 

Diffuse Suppurative Labyrinthitis 

T h i s is d i f f u s e p y o g e n i c i n f e c t i o n o f t h e l a b y r i n t h w i t h 

p e r m a n e n t loss o f v e s t i b u l a r a n d c o c h l e a r f u n c t i o n s . 

A e t i o l o g y I t usual ly f o l l o w s serous l a b y r i n t h i t i s , p y o g e n i c 

organisms e n t e r i n g t h r o u g h a p a t h o l o g i c a l o r surgical f istula. 

C l i n i c a l f e a t u r e s T h e r e is severe v e r t i g o w i t h nausea a n d 

v o m i t i n g d u e t o acute v e s t i b u l a r f a i l u r e . S p o n t a n e o u s n y s 

t a g m u s w i l l be o b s e r v e d w i t h its q u i c k c o m p o n e n t t o w a r d s 

t h e h e a l t h y s ide . P a t i e n t is m a r k e d l y t o x i c . T h e r e is t o t a l 

loss o f h e a r i n g . R e l i e f f r o m v e r t i g o is seen af ter 3—6 w e e k s 

d u e t o a d a p t a t i o n . 

T r e a t m e n t I t is same as f o r serous l a b y r i n t h i t i s . R a r e l y , 

d r a i n a g e o f t h e l a b y r i n t h is r e q u i r e d , i f i n t r a l a b y r i n t h i n e 

s u p p u r a t i o n is a c t i n g as a s o u r c e o f i n t r a c r a n i a l c o m p l i c a 

t i o n s , e .g. m e n i n g i t i s o r b r a i n abscess. 

B. I N T R A C R A N I A L C O M P L I C A T I O N S O F 

O T I T I S M E D I A 

J 1 . E x t r a d u r a l A b s c e s s [ 

I t is c o l l e c t i o n o f pus b e t w e e n t h e b o n e a n d d u r a . I t m a y 

o c c u r b o t h i n acute a n d c h r o n i c i n f e c t i o n s o f m i d d l e ear. 

Pathology 

I n acute o t i t i s m e d i a , b o n e o v e r t h e d u r a is d e s t r o y e d b y 

h y p e r a e m i c d e c a l c i f i c a t i o n , w h i l e i n c h r o n i c o t i t i s m e d i a i t 

is d e s t r o y e d b y c h o l e s t e a t o m a a n d i n s u c h a case t h e pus 

c o m e s t o l i e d i r e c t l y i n c o n t a c t w i t h d u r a . S p r e a d o f i n f e c 

t i o n c a n also o c c u r b y v e n o u s t h r o m b o p h l e b i t i s ; i n th is 

case, b o n e o v e r t h e d u r a r e m a i n s i n t a c t . A n e x t r a d u r a l 

abscess m a y h e i n r e l a t i o n t o d u r a o f m i d d l e o r p o s t e r i o r 

c r a n i a l fossa o r o u t s i d e t h e d u r a o f l a te ra l v e n o u s sinus 

(per i s inus abscess). T h e a f fec ted d u r a m a y b e c o v e r e d w i t h 

g r a n u l a t i o n s o r appear u n h e a l t h y a n d d i s c o l o u r e d . 

Clinical Features 

M o s t o f t h e t i m e , e x t r a d u r a l o r per i s inus abscesses are 

a s y m p t o m a t i c a n d s i lent , a n d are d i s c o v e r e d a c c i d e n d y 

d u r i n g c o r t i c a l o r m o d i f i e d r a d i c a l m a s t o i d e c t o m y . 

H o w e v e r , t h e i r presence is suspected w h e n t h e r e is: 

( i ) Pers is tent headache o n t h e side o f o t i t i s m e d i a . 

( i i ) Severe p a i n i n t h e ear. 

( i i i ) G e n e r a l malaise w i t h l o w - g r a d e f e v e r . 

( i v ) Pulsat i le p u r u l e n t ear d i scharge . 

( v ) D i s a p p e a r a n c e o f headache w i t h free flow o f pus 

f r o m t h e ear ( spontaneous abscess d r a i n a g e ) . 

D i a g n o s i s is m a d e o n c o n t r a s t - e n h a n c e d C T o r M R I . 

Treatment 

(a) C o r t i c a l o r m o d i f i e d r a d i c a l o r r a d i c a l m a s t o i d e c 

t o m y I t is o f t e n r e q u i r e d t o deal w i t h t h e causative disease 

process. E x t r a d u r a l abscess is evacuated b y r e m o v i n g o v e r l y 

i n g b o n e t i l l t h e l i m i t s o f h e a l t h y d u r a are reached . Cases 

w h e r e b o n y plate o f t e g m e n t y m p a n i o r sinus plate is in tac t 

b u t t h e r e is susp ic ion o f an abscess, t h e i n t a c t b o n y plate is 

de l ibera te ly r e m o v e d t o evacuate a n y c o l l e c t i o n o f pus . 

( b ) A n a n t i b i o t i c c o v e r s h o u l d be p r o v i d e d f o r a m i n i 

m u m o f 5 days a n d p a t i e n t c l o s e l y o b s e r v e d f o r a n y f u r 

t h e r c o m p l i c a t i o n s , s u c h as s inus t h r o m b o s i s , m e n i n g i t i s 

o r b r a i n abscess. 

2 . S u b d u r a l A b s c e s s Jjj|| 

T h i s is c o l l e c t i o n o f pus b e t w e e n d u r a a n d a r a c h n o i d . 

Pathology 

I n f e c t i o n spreads f r o m t h e ear b y e r o s i o n o f b o n e a n d d u r a 

o r b y t h r o m b o p h l e b i t i c process i n w h i c h case i n t e r v e n i n g 

b o n e r e m a i n s i n t a c t . Pus r a p i d l y spreads i n s u b d u r a l space 

a n d conies t o l i e against t h e c o n v e x surface o f cerebra l 

h e m i s p h e r e caus ing pressure s y m p t o m s . W i t h t i m e , t h e pus 

m a y get l o c u l a t e d at v a r i o u s places i n s u b d u r a l space. 

Clinical Features 

Signs a n d s y m p t o m s o f s u b d u r a l abscess are d u e t o 

(a) m e n i n g e a l i r r i t a t i o n , (b) t h r o m b o p h l e b i t i s o f c o r t i c a l 

v e i n s o f c e r e b r u m , (c) raised i n t r a c r a n i a l t e n s i o n . 

(a ) M e n i n g e a l i r r i t a t i o n T h e r e is headache , f e v e r 

( 1 0 2 ° F o r m o r e ) , malaise , i n c r e a s i n g drowsiness , n e c k 

r i g i d i t y a n d p o s i t i v e K e r n i g ' s s i g n . 

( b ) C o r t i c a l v e n o u s t h r o m b o p h l e b i t i s V e i n s o v e r t h e 

cerebra l h e m i s p h e r e u n d e r g o t h r o m b o p h l e b i t i s l e a d i n g t o 

aphasia, h e m i p l e g i a , h e m i a n o p i a . T h e r e m a y be J a c k s o n i a n 

t y p e o f e p i l e p t i c f i ts w h i c h m a y increase t o g i v e a p i c t u r e 

o f status e p i l e p t i c u s . 

( c ) R a i s e d i n t r a c r a n i a l t e n s i o n T h e r e is p a p i l l o e d e n i a , 

ptos is a n d d i l a t e d p u p i l ( I l l r d n e r v e i n v o l v e m e n t ) , a n d 

i n v o l v e m e n t o f o t h e r c r a n i a l nerves . C T scan o r M R I are 

r e q u i r e d f o r diagnosis . 

Treatment 

L u m b a r p u n c t u r e s h o u l d n o t b e d o n e as i t c a n cause 

h e r n i a t i o n o f t h e c e r e b e l l a r t o n s i l s . I t is a n e u r o l o g i c a l c 



e m e r g e n c y . A series o f b u r r h o l e s o r a c r a n i o t o m y is 

d o n e t o d r a i n s u b d u r a l e m p y e m a . I n t r a v e n o u s a n t i b i o t i c s 

are a d m i n i s t e r e d t o c o n t r o l i n f e c t i o n . O n c e i n f e c t i o n is 

u n d e r c o n t r o l , a t t e n t i o n is p a i d t o causat ive ear disease 

w h i c h m a y r e q u i r e m a s t o i d e c t o m y . 

3 . Meningitis J 

I t is i n f l a m m a t i o n o f l e p t o m e n i n g e s (pia a n d a r a c h n o i d ) 

usual ly w i t h bac ter ia l i n v a s i o n o f C S F i n s u b a r a c h n o i d 

space. I t is t h e m o s t c o m m o n i n t r a c r a n i a l c o m p l i c a t i o n o f 

o t i t i s m e d i a . I t can o c c u r i n b o t h acute a n d c h r o n i c o t i t i s 

m e d i a . I n infants a n d c h i l d r e n , o t o g e n i c m e n i n g i t i s usual ly 

f o l l o w s acute o t i t i s m e d i a w h i l e i n adults i t is d u e t o c h r o n i c 

m i d d l e ear i n f e c t i o n . 

Mode of infection 

B l o o d - b o r n e i n f e c t i o n is c o m m o n i n i n f a n t s a n d c h i l d r e n ; 

i n adul t s , i t f o l l o w s c h r o n i c ear disease, w h i c h spreads b y 

b o n e e r o s i o n o r r e t r o g r a d e t h r o m b o p h l e b i t i s . I n t h e l a t t e r 

case i t m a y be associated w i t h an e x t r a d u r a l abscess o r 

g r a n u l a t i o n tissue. 

I n o n e - t h i r d o f t h e pat ients w i t h m e n i n g i t i s , a n o t h e r 

i n t r a c r a n i a l c o m p l i c a t i o n m a y coex is t . 

Clinical Features 

S y m p t o m s a n d signs o f m e n i n g i t i s are d u e t o (a) presence 

o f i n f e c t i o n , (b) raised i n t r a c r a n i a l t e n s i o n a n d (c) m e n i n 

geal a n d cerebra l i r r i t a t i o n . T h e i r s e v e r i t y w i l l v a r y w i t h 

t h e e x t e n t o f disease. 

(i) T h e r e is rise i n t e m p e r a t u r e ( 1 0 2 — 1 0 4 ° F ) o f t e n w i t h 

ch i l l s a n d r i g o r s . 

( i i ) H e a d a c h e . 

(iii) N e c k r i g i d i t y . 

( i v ) P h o t o p h o b i a a n d m e n t a l i r r i t a b i l i t y . 

( v ) N a u s e a a n d v o m i t i n g ( s o m e t i m e s p r o j e c t i l e ) . 

i D r o w s i n e s s w h i c h m a y progress t o d e l i r i u m o r c o m a , 

( v i i ) C r a n i a l n e r v e palsies a n d h e m i p l e g i a . 

E x a m i n a t i o n w i l l s h o w : (i) n e c k r i g i d i t y , ( i i ) p o s i t i v e 

K e r n i g ' s s i g n ( e x t e n s i o n o f l e g w i t h t h i g h flexed o n a b d o 

m e n c a u s i n g p a i n ) , ( i i i ) p o s i t i v e B r u d z i n s k i ' s s i g n ( f l e x i o n 

o f n e c k causes flexion o f h i p a n d k n e e ) , ( i v ) t e n d o n ref lexes 

are e x a g g e r a t e d i n i t i a l l y b u t later b e c o m e s l u g g i s h o r 

absent, (v) p a p i l l o e d e m a (usual ly seen i n late stages). 

Diagnosis 

C T o r M R I w i t h c o n t r a s t w i l l h e l p t o m a k e t h e d iagnos is . 

I t m a y also revea l a n o t h e r associated i n t r a c r a n i a l l e s i o n . 

L u m b a r p u n c t u r e a n d C S F e x a m i n a t i o n establish t h e 

diagnosis. C S F is t u r b i d , ce l l c o u n t is raised and m a y even 

reach 1 0 0 0 / m l w i t h p r e d o m i n a n c e o f p o l y m o r p h s ; p r o t e i n 

l e v e l is raised, sugar is r e d u c e d a n d ch lor ides are d i m i n i s h e d . 

C S F is a l w a y s c u l t u r e d t o f i n d t h e causative o r g a n i s m s 

a n d t h e i r a n t i b i o t i c s e n s i t i v i t y . 

Treatment 

M e d i c a l M e d i c a l t r e a t m e n t takes precedence o v e r surgery. 

A n t i m i c r o b i a l t h e r a p y d i r e c t e d against aerob ic a n d 

anaerobic organisms s h o u l d be i n s t i t u t e d . C u l t u r e a n d sen

s i t i v i t y o f C S F w i l l f u r t h e r a i d i n t h e c h o i c e o f a n t i b i o t i c s . 

C o r t i c o s t e r o i d s c o m b i n e d w i t h a n t i b i o t i c t h e r a p y f u r t h e r 

helps t o r e d u c e n e u r o l o g i c a l o r a u d i o l o g i c a l c o m p l i c a t i o n s . 

S u r g i c a l M e n i n g i t i s f o l l o w i n g acute o t i t i s m e d i a m a y 

r e q u i r e m y r i n g o t o m y o r cor t i ca l m a s t o i d e c t o m y . M e n i n g i t i s 

f o l l o w i n g c h r o n i c otit is m e d i a w i t h cholesteatoma w i l l r equi re 

radical o r m o d i f i e d radical m a s t o i d e c t o m y . 

S u r g e r y is u n d e r t a k e n as s o o n as g e n e r a l c o n d i t i o n o f 

p a t i e n t p e r m i t s . I t m a y be d o n e u r g e n t l y , i f t h e r e has b e e n 

n o satisfactory response t o m e d i c a l t r e a t m e n t . 

| 4 . Otogenic Brain Abscess J 

F i f t y p e r c e n t o f b r a i n abscesses i n adul ts a n d 2 5 % i n c h i l 

d r e n are o t o g e n i c i n o r i g i n . I n adul t s , abscess u s u a l l y f o l 

l o w s c h r o n i c s u p p u r a t i v e o t i t i s m e d i a w i t h c h o l e s t e a t o m a , 

w h i l e i n c h i l d r e n , i t is u s u a l l y t h e resul t o f acute o t i t i s 

m e d i a . C e r e b r a l abscess is seen t w i c e as f r e q u e n t l y as ce r 

ebel lar abscess. 

Route of Infection 

C e r e b r a l abscess d e v e l o p s as a resul t o f d i r e c t e x t e n s i o n o f 

m i d d l e ear i n f e c t i o n t h r o u g h t h e t e g m e n o r b y r e t r o g r a d e 

t h r o m b o p h l e b i t i s , i n w h i c h case t h e t e g m e n w i l l be i n t a c t . 

O f t e n i t is associated w i t h e x t r a d u r a l abscess. 

C e r e b e l l a r abscess also d e v e l o p s as a d i r e c t e x t e n s i o n 

t h r o u g h t h e T r a u t m a n n ' s t r i a n g l e o r b y r e t r o g r a d e t h r o m 

b o p h l e b i t i s . T h i s is o f t e n associated w i t h e x t r a d u r a l 

abscess, p e r i s i n u s abscess, s i g m o i d s inus t h r o m b o p h l e b i t i s 

o r l a b y r i n t h i t i s . 

Bacteriology 

B o t h aerobic a n d anaerobic organisms are seen. A e r o b i c 

ones i n c l u d e p y o g e n i c s t a p h y l o c o c c i , Strep, pneumoniae, Strep, 

haemolyticus, Proteus mirabilis, Esch. coii a n d Ps. aeruginosa. 

C o m m o n a m o n g t h e anaerobic ones are the Peptostreptococcus 

a n d Bacteroidesfragilis. H. influenzae is rare ly seen. 

Pathology 

B r a i n abscess d e v e l o p s t h r o u g h f o u r stages. 



C o m p l i c a t i o n s o f S u p p u r a t i v e O t i t i s M e d i a 

(a ) S t a g e o f i n v a s i o n ( i n i t i a l e n c e p h a l i t i s ) I t o f t e n 

passes u n n o t i c e d as s y m p t o m s are s l i g h t . P a t i e n t m a y h a v e 

headache , l o w - g r a d e fever , malaise a n d drowsiness . 

( b ) S t a g e o f l o c a l i s a t i o n ( l a t e n t a b s c e s s ) T h e r e are n o 

s y m p t o m s d u r i n g th is stage. N a t u r e tries t o local ise t h e pus 

b y f o r m a t i o n o f a capsule. T h e stage m a y last f o r several 

w e e k s . 

( c ) S t a g e o f e n l a r g e m e n t ( m a n i f e s t a b s c e s s ) Abscess 

b e g i n s to enlarge . A z o n e o f o e d e m a appears r o u n d t h e 

abscess a n d is r e s p o n s i b l e f o r a g g r a v a t i o n o f s y m p t o m s . 

C l i n i c a l features at th is stage are d u e t o : 

( i ) R a i s e d i n t r a c r a n i a l t e n s i o n . 

( i i ) D i s t u r b a n c e o f f u n c t i o n i n t h e c e r e b r u m o r c e r e b e l 

l u m , c a u s i n g f o c a l s y m p t o m s a n d signs. 

( d ) S t a g e o f t e r m i n a t i o n ( r u p t u r e o f a b s c e s s ) A n 

e x p a n d i n g abscess i n t h e w h i t e m a t t e r o f b r a i n r u p t u r e s 

i n t o t h e v e n t r i c l e o r s u b a r a c h n o i d space r e s u l t i n g i n fa ta l 

m e n i n g i t i s . 

Clinical Features 

B r a i n abscess is o f t e n associated w i t h o t h e r c o m p l i c a t i o n s , 

s u c h as e x t r a d u r a l abscess, p e r i s i n u s abscess, m e n i n g i t i s , 

s inus t h r o m b o s i s a n d l a b y r i n t h i t i s , a n d t h u s t h e c l i n i c a l 

p i c t u r e m a y be o v e r l a p p i n g . 

C l i n i c a l features c a n be d i v i d e d i n t o : 

( i ) those d u e t o raised i n t r a c r a n i a l t e n s i o n , 

( i i ) those d u e t o area o f b r a i n a f fec ted . T h e y are t h e l o c a l 

i s i n g features . 

(a) S y m p t o m s a n d s igns o f r a i s e d i n t r a c r a n i a l t e n s i o n 

( i ) Headache. O f t e n severe a n d general i sed, w o r s e i n t h e 

m o r n i n g . 

( i i ) Nausea and vomiting. T h e l a t t e r is u s u a l l y p r o j e c t i l e . 

Seen m o r e o f t e n i n cerebe l lar les ions. 

( i i i ) Level of consciousness. L e t h a r g y , w h i c h progresses t o 

dro w siness , c o n f u s i o n , s t u p o r a n d f i n a l l y c o m a . 

( i v ) Papilloedema is absent i n early cases. A p p e a r s late 

w h e n raised i n t r a c r a n i a l t e n s i o n has pers is ted f o r 2—3 

w e e k s . A p p e a r s ear ly i n cerebe l lar abscess. 

(v ) Slow pulse and subnormal temperature. 

( b ) L o c a l i s i n g f e a t u r e s 

T e m p o r a l l o b e a b s c e s s 

( i ) Nominal aphasia. I f abscess i n v o l v e s d o m i n a n t h e m i 

sphere , i . e . l e f t h e m i s p h e r e i n right-handed persons , 

p a t i e n t fails t o t e l l t h e names o f c o m m o n objects s u c h 

as k e y , p e n , etc . b u t can d e m o n s t r a t e t h e i r use. 

( i i ) Homonymous hemianopia. T h i s is d u e t o pressure o n 

t h e o p t i c r a d i a t i o n s . V i s u a l f i e l d , o p p o s i t e t o t h e side 

o f l e s i o n , is lost . I t can be e l i c i t e d b y c o n f r o n t a t i o n 

test, b y s t a n d i n g i n front o f t h e p a t i e n t a n d c o m p a r 

i n g his v i s u a l f i e l d w i t h t h a t o f t h e e x a m i n e r , o r b y 

p e r i m e t r y . T h e defect is u s u a l l y i n t h e u p p e r , b u t 

s o m e t i m e s i n t h e l o w e r q u a d r a n t s . 

( i i i ) Contralateral motor paralysis. I n t h e u s u a l u p w a r d spread 

o f abscess, face is i n v o l v e d f i r s t f o l l o w e d b y t h e a r m 

a n d l e g . I n w a r d spread, t o w a r d s i n t e r n a l capsule , 

i n v o l v e s t h e l e g f i r s t f o l l o w e d b y t h e a r m a n d t h e 

face. 

( i v ) Epileptic fits. I n v o l v e m e n t o f u n c i n a t e g y r u s causes 

h a l l u c i n a t i o n s o f taste, a n d s m a l l a n d i n v o l u n t a r y 

s m a c k i n g m o v e m e n t s o f l ips a n d t o n g u e . G e n e r a l i s e d 

f i ts m a y o c c u r . 

( v ) Pupillary changes and oculomotor palsy. I t i n d i c a t e s t r a n 

s t e n t o r i a l h e r n i a t i o n . 

C e r e b e l l a r a b s c e s s ( F i g . 12.6) 

( i ) Headache i n v o l v e s s u b o c c i p i t a l r e g i o n a n d m a y be 

associated w i t h n e c k r i g i d i t y . 

( i i ) Spontaneous nystagmus is c o m m o n a n d i r r e g u l a r a n d 

g e n e r a l l y t o t h e side o f l e s i o n . 

( i i i ) Ipsilateral hypotonia and weakness. 

( i v ) Ipsilateral ataxia. P a t i e n t staggers t o t h e side o f l e s i o n . 

( v ) Past-pointing and intention tremor c a n be e l i c i t e d b y f i n 

g e r nose test. 

( v i ) Dysdiadokokinesia. R a p i d p r o n a t i o n a n d s u p i n a t i o n o f 

t h e f o r e a r m s h o w s s l o w a n d i r r e g u l a r m o v e m e n t s o n 

t h e a f fec ted side. 

Investigations 

(a ) S k u l l X - r a y s are u s e f u l t o see m i d l i n e s h i f t , i f p i n e a l 

g l a n d is c a l c i f i e d , a n d also reveals gas i n t h e abscess c a v i t y . 

F i g u r e 12 .6 

C T s c a n o f r i g h t - s i d e d o t o g e n i c c e r e b r a l a b s c e s s . 



F i g u r e 12 .7 

C T s c a n s h o w i n g l e f t - s i d e d c e r e b e l l a r a b s c e s s . 

( b ) C T s c a n is t h e s ing le m o s t i m p o r t a n t means o f i n v e s 

t i g a t i o n a n d helps t o f i n d t h e site a n d size o f an abscess 

( F i g . 12 .7 ) . I t also reveals associated c o m p l i c a t i o n s such as 

e x t r a d u r a l abscess, s i g m o i d sinus t h r o m b o s i s , etc. M R I has 

f u r t h e r i m p r o v e d t h e diagnosis . 

( c ) X - r a y m a s t o i d s o r C T s c a n o f t h e t e m p o r a l b o n e 

f o r e v a l u a t i o n o f associated ear disease. 

( d ) L u m b a r p u n c t u r e G r e a t care s h o u l d be exerc i sed 

w h i l e d o i n g l u m b a r p u n c t u r e because o f t h e r isk o f c o n 

i n g . C S F w i l l s h o w s o m e rise i n pressure, increase i n p r o 

t e i n c o n t e n t b u t n o r m a l g lucose l e v e l . W h i t e ce l l c o u n t o f 

C S F is raised b u t is m u c h less t h a n seen i n cases o f m e n i n 

g i t i s . C S F c o n t a i n s p o l y m o r p h s o r l y m p h o c y t e s d e p e n d i n g 

o n t h e acuteness o f l e s i o n . 

Treatment 

M e d i c a l H i g h doses o f a n t i b i o t i c s are g i v e n p a r e n t e r a l l y . 

A s t h e i n f e c t i o n is o f t e n m i x e d , a n t i b i o t i c s m a y be c o m 

b i n e d . C h l o r a m p h e n i c o l a n d t h i r d g e n e r a t i o n c e p h a 

l o s p o r i n s are u s u a l l y e f f e c t i v e . B a c t e r o i d e s f rag i l i s , an 

o b l i g a t e anaerobe , o f t e n seen i n b r a i n abscess, responds t o 

m e t r o n i d a z o l e . A m i n o g l y c o s i d e a n t i b i o t i c s , e .g . g e n t a m i 

c i n , m a y be r e q u i r e d i f i n f e c t i o n suspected is p s e u d o m o n a s 

o r p r o t e u s . C u l t u r e o f discharge from the ear m a y be h e l p f u l 

i n t h e c h o i c e o f a n t i b i o t i c . 

R a i s e d i n t r a c r a n i a l t e n s i o n c a n be l o w e r e d b y d e x a m e -

thasone , 4 m g i . v . 6 h o u r l y o r m a n n i t o l 2 0 % i n doses o f 

0.5 g / k g b o d y w e i g h t . 

D i s c h a r g e f r o m t h e ear s h o u l d be t r e a t e d b y s u c t i o n 

c learance a n d use o f t o p i c a l ear d r o p s . 

N e u r o s u r g i c a l Abscess is a p p r o a c h e d t h r o u g h a steri le 

f i e l d . O p t i o n s i n c l u d e : (i) r epea ted a s p i r a t i o n t h r o u g h a 

b u r r h o l e , ( i i ) e x c i s i o n o f abscess, ( i i i ) o p e n i n c i s i o n o f t h e 

abscess a n d e v a c u a t i o n o f p u s . T h e c h o i c e o f s u r g i c a l p r o 

c e d u r e is l e f t t o t h e j u d g e m e n t o f t h e n e u r o s u r g e o n . I f 

abscess is t r e a t e d b y a s p i r a t i o n , i t s h o u l d be f o l l o w e d b y 

repeat C T o r M R I scans t o see i f i t d i m i n i s h e s i n size. A n 

e x p a n d i n g abscess, o r o n e t h a t does n o t decrease i n size, 

m a y r e q u i r e e x c i s i o n . Pus r e c o v e r e d f r o m t h e abscess 

s h o u l d be c u l t u r e d a n d its s e n s i t i v i t y d i s c o v e r e d . P e n i c i l l i n 

c a n be i n s t i l l e d i n t o t h e abscess af ter a s p i r a t i o n . 

O t o l o g i c Associated ear disease w h i c h caused t h e b r a i n 

abscess needs a t t e n t i o n . A c u t e o t i t i s m e d i a m i g h t have 

reso lved w i t h the a n t i b i o t i c s g i v e n f o r t h e abscess. C h r o n i c 

o t i t i s m e d i a w o u l d r e q u i r e radical m a s t o i d e c t o m y t o r e m o v e 

t h e i r revers ib le disease a n d t o exter ior i se the i n f e c t e d area. 

S u r g e r y o f t h e ear is u n d e r t a k e n o n l y after t h e abscess has 

b e e n c o n t r o l l e d b y a n t i b i o t i c s a n d n e u r o s u r g i c a l t r e a t m e n t . 

5 . L a t e r a l S i n u s T h r o m b o p h l e b i t i s 

H ( S y n . S i g m o i d S i n u s T h r o m b o s i s ) 

I t is an i n f l a m m a t i o n o f i n n e r w a l l o f la tera l v e n o u s sinus 

w i t h f o r m a t i o n o f a t h r o m b u s . 

Aetiology 

I t o c c u r s as a c o m p l i c a t i o n o f acute coalescent m a s t o i d i t i s , 

m a s k e d m a s t o i d i t i s o r c h r o n i c s u p p u r a t i o n o f m i d d l e ear 

a n d c h o l e s t e a t o m a . 

Pathology 

T h e p a t h o l o g i c a l process can be d i v i d e d i n t o t h e f o l l o w i n g 

stages: 

(a) F o r m a t i o n o f p e r i s i n u s a b s c e s s Abscess f o r m s i n 

r e l a t i o n t o o u t e r d u r a l w a l l o f t h e s inus. O v e r l y i n g b o n y 

d u r a l p la te m a y have b e e n d e s t r o y e d b y coalescent b o n e 

e r o s i o n o r c h o l e s t e a t o m a . S o m e t i m e s , i t r e m a i n s i n t a c t 

w h e n r o u t e o f i n f e c t i o n was b y t h r o m b o p h l e b i t i c process. 

( b ) E n d o p h l e b i t i s a n d m u r a l t h r o m b u s f o r m a t i o n 

I n f l a m m a t i o n spreads t o i n n e r w a l l o f t h e v e n o u s sinus 

w i t h d e p o s i t i o n o f f i b r i n , platelets , a n d b l o o d cells l e a d i n g 

t o t h r o m b u s f o r m a t i o n w i t h i n t h e l u m e n o f s inus. 

( c ) O b l i t e r a t i o n o f s i n u s l u m e n a n d i n t r a s i n u s a b s c e s s 

M u r a l t h r o m b u s enlarges t o o c c l u d e t h e sinus l u m e n c o m 

p l e t e l y . O r g a n i s m s m a y i n v a d e t h e t h r o m b u s caus ing 

in t ras inus abscess w h i c h m a y release i n f e c t e d e m b o l i i n t o 

t h e b l o o d s t r e a m c a u s i n g sept icaemia . 

( d ) E x t e n s i o n o f t h r o m b u s T h o u g h c e n t r a l par t o f 

t h r o m b u s breaks d o w n d u e t o intras inus abscess, t h r o m b o t i c 

process c o n t i n u e s b o t h p r o x i m a l l y a n d dis ta l ly . P r o x i m a l l y , i t 

m a y spread t o c o n f l u e n c e o f sinuses a n d t o s u p e r i o r sagittal 

sinus o r cavernous sinus, a n d dis ta l ly , i n t o m a s t o i d emissary 

v e i n , t o j u g u l a r b u l b o r j u g u l a r v e i n . 



C o m p l i c a t i o n s o f S u p p u r a t i v e O t i t i s M e d i a 

Bacteriology 

I n acute i n f e c t i o n s , h a e m o l y t i c streptococcus, pneumococcus o r 

staphylococcus are c o m m o n . T h e s e days, m a j o r i t y o f cases o f 

t h r o m b o p h l e b i t i s are seen i n c h r o n i c i n f e c t i o n w i t h c h o 

lesteatomas, a n d t h e o r g a n i s m s f o u n d are B. proteus, Ps. pyo-

cyaneus, Esch. coli a n d staphylococci. 

Clinical Features 

(a ) H e c t i c P i c k e t - f e n c e t y p e o f f e v e r w i t h r i g o r s 

T h i s is d u e t o s e p t i c a e m i a , o f t e n c o i n c i d i n g w i t h release 

o f sept i c e m b o l i i n t o b l o o d s t r e a m . F e v e r is i r r e g u l a r 

h a v i n g o n e o r m o r e peaks a d a y . I t is u s u a l l y a c c o m p a 

n i e d b y c h i l l s a n d r i g o r s . P r o f u s e s w e a t i n g f o l l o w s f a l l o f 

t e m p e r a t u r e . C l i n i c a l p i c t u r e r e s e m b l e s m a l a r i a b u t lacks 

r e g u l a r i t y . 

I n b e t w e e n t h e b o u t s o f f ever , p a t i e n t is a lert w i t h a 

sense o f w e l l - b e i n g . Pat ients r e c e i v i n g a n t i b i o t i c s m a y n o t 

s h o w this p i c t u r e . 

( b ) H e a d a c h e I n ear ly stage, i t m a y b e d u e t o p e r i s i n u s 

abscess a n d is m i l d . L a t e r , i t m a y b e severe w h e n i n t r a 

c r a n i a l pressure rises d u e t o v e n o u s o b s t r u c t i o n . 

( c ) P r o g r e s s i v e a n a e m i a a n d e m a c i a t i o n . 

( d ) G r i e s m g e r ' s s i g n T h i s is d u e t o t h r o m b o s i s o f m a s 

t o i d emissary v e i n . O e d e m a appears o v e r t h e p o s t e r i o r p a r t 

o f m a s t o i d . 

( e ) P a p i l l o e d e m a I t s p r e s e n c e d e p e n d s o n o b s t r u c 

t i o n t o v e n o u s r e t u r n . I t is o f t e n seen w h e n r i g h t s inus 

( w h i c h is l a r g e r t h a n l e f t ) is t h r o m b o s e d o r w h e n c l o t 

e x t e n d s t o s u p e r i o r s a g i t t a l s i n u s . F u n d u s m a y s h o w 

b l u r r i n g o f disc m a r g i n s , r e t i n a l h a e m o r r h a g e s o r d i l a t e d 

v e i n s . F u n d u s c h a n g e s m a y be absent w h e n c o l l a t e r a l 

c i r c u l a t i o n is g o o d . 

( f ) T o b e y - A y e r tes t T h i s is t o r e c o r d C S F pressure b y 

m a n o m e t e r a n d t o see t h e e f fec t o f m a n u a l c o m p r e s s i o n o f 

o n e o r b o t h j u g u l a r v e i n s . 

C o m p r e s s i o n o f v e i n o n t h e t h r o m b o s e d side p r o d u c e s 

n o e f fec t w h i l e c o m p r e s s i o n o f v e i n o n h e a l t h y side p r o 

duces r a p i d rise i n C S F pressure w h i c h w i l l be equa l t o 

b i l a t e r a l c o m p r e s s i o n o f j u g u l a r v e i n s . 

(g ) C r o w e - B e c k test Pressure o n j u g u l a r v e i n o f h e a l t h y 

side p r o d u c e s e n g o r g e m e n t o f r e t i n a l v e i n s (seen b y o p h 

t h a l m o s c o p y ) a n d s u p r a o r b i t a l v e i n s . E n g o r g e m e n t o f v e i n s 

subside o n release o f pressure. 

( h ) T e n d e r n e s s a l o n g j u g u l a r v e i n T h i s is seen w h e n 

t h r o m b o p h l e b i t i s e x t e n d s a l o n g t h e j u g u l a r v e i n . T h e r e 

m a y be associated e n l a r g e m e n t a n d i n f l a m m a t i o n o f j u g u -

l a r c h a i n o f l y m p h nodes a n d t o r t i c o l l i s . 

Investigations 

(a ) B l o o d s m e a r is d o n e t o r u l e o u t m a l a r i a . 

( b ) B l o o d c u l t u r e is d o n e t o f i n d causative o r g a n i s m s . 

C u l t u r e s h o u l d be t a k e n at the t i m e o f c h i l l w h e n organisms 

e n t e r t h e b l o o d s t r e a m . R e p e a t e d c u l t u r e s m a y be r e q u i r e d 

t o i d e n t i f y t h e o r g a n i s m s . 

( c ) C S F e x a m i n a t i o n — C S F is n o r m a l e x c e p t f o r rise 

i n pressure. I t also helps t o e x c l u d e m e n i n g i t i s . 

( d ) X - r a y m a s t o i d s m a y s h o w c l o u d i n g o f air cells (acute 

m a s t o i d i t i s ) o r d e s t r u c t i o n o f b o n e ( cho les tea toma) . 

(e) I m a g i n g s t u d i e s C o n t r a s t - e n h a n c e d C T scan c a n 

s h o w sinus t h r o m b o s i s b y t y p i c a l delta sign. I t is a t r i a n g u l a r 

area w i t h r i m e n h a n c e m e n t , a n d c e n t r a l l o w d e n s i t y area is 

seen i n p o s t e r i o r c r a n i a l fossa o n a x i a l cuts . M R i m a g i n g 

b e t t e r del ineates t h r o m b u s . " D e l t a s i g n " m a y also b e seen 

o n c o n t r a s t - e n h a n c e d M R I . M R v e n o g r a p h y is u s e f u l t o 

assess p r o g r e s s i o n o r r e s o l u t i o n o f t h r o m b u s . 

(f ) C u l t u r e a n d s e n s i t i v i t y o f ear s w a b . 

Complications 

1 . S e p t i c a e m i a a n d p y a e m i c abscesses i n l u n g , b o n e , 

j o i n t s o r s u b c u t a n e o u s tissue. 

2 . M e n i n g i t i s a n d s u b d u r a l abscess. 

3 . C e r e b e l l a r abscess. 

4 . T h r o m b o s i s o f j u g u l a r b u l b a n d j u g u l a r v e i n w i t h 

i n v o l v e m e n t o f I X t h , X t h a n d X l t h c r a n i a l nerves . 

5 . C a v e r n o u s sinus t h r o m b o s i s . T h e r e w o u l d be c h e m o -

sis, p r o p t o s i s , f i x a t i o n o f eyeba l l a n d p a p i l l o e d e m a . 

6 . O t i t i c h y d r o c e p h a l u s , w h e n t h r o m b u s e x t e n d s t o sag

i t t a l sinus v i a c o n f l u e n s o f sinuses. 

Treatment 

(a) I n t r a v e n o u s a n t i b a c t e r i a l t h e r a p y C h o i c e o f a n t i 

b i o t i c w i l l d e p e n d o n s e n s i t i v i t y o f o r g a n i s m a n d t o l e r a n c e 

o f t h e p a t i e n t . A n t i b i o t i c c a n be c h a n g e d af ter c u l t u r e a n d 

s e n s i t i v i t y r e p o r t is avai lable . A n t i b i o t i c s s h o u l d be c o n t i n 

u e d at least f o r a w e e k af ter t h e o p e r a t i o n , w h i c h is i n v a r i 

a b l y r e q u i r e d . 

(b) M a s t o i d e c t o m y a n d e x p o s u r e o f s i n u s A c o m p l e t e 

cor t i ca l o r m o d i f i e d radica l m a s t o i d e c t o m y is p e r f o r m e d , 

d e p e n d i n g o n w h e t h e r sinus t h r o m b o s i s has c o m p l i c a t e d 

acute o r c h r o n i c m i d d l e ear disease. Sinus b o n y plate is 

r e m o v e d t o expose t h e d u r a a n d d r a i n t h e per is inus 

abscess. 

A n i n f e c t e d c l o t o r i n t r a s i n u s abscess m a y be present 

a n d m u s t be d r a i n e d . I n s u c h cases, sinus d u r a is a lready 

d e s t r o y e d o r m a y appear u n h e a l t h y a n d d i s c o l o u r e d w i t h 

g r a n u l a t i o n s o n its surface. D u r a is i n c i s e d a n d t h e i n f e c t e d 

c l o t a n d abscess d r a i n e d . B e f o r e i n c i s i o n i n t h e d u r a , sinus 

is p a c k e d , a b o v e a n d b e l o w , b y i n s e r t i n g a p a c k b e t w e e n 

t h e b o n e a n d d u r a o f sinus t o c o n t r o l b l e e d i n g . 



H e a l t h y r e d c l o t b e y o n d t h e abscess at e i t h e r e n d o f 

sinus s h o u l d n o t be d i s t u r b e d . P a c k is r e m o v e d 5 - 6 days 

p o s t o p e r a t i v e l y a n d w o u n d s e c o n d a r i l y c losed. 

( c ) L i g a t i o n o f i n t e r n a l j u g u l a r v e i n I t is r a r e l y 

r e q u i r e d these days. I t is i n d i c a t e d w h e n a n t i b i o t i c a n d 

s u r g i c a l t r e a t m e n t h a v e f a i l e d t o c o n t r o l e m b o l i c p h e 

n o m e n o n a n d r i g o r s , o r tenderness a n d s w e l l i n g a l o n g 

j u g u l a r v e i n is s p r e a d i n g . 

( d ) A n t i c o a g u l a n t t h e r a p y I t is rare ly r e q u i r e d a n d used 

w h e n t h r o m b o s i s is e x t e n d i n g t o c a v e r n o u s sinus. 

(e ) S u p p o r t i v e t r e a t m e n t R e p e a t e d b l o o d transfusions 

m a y be r e q u i r e d t o c o m b a t a n a e m i a a n d i m p r o v e pa t i en t ' s 

resistance. 

J 6 . O t i t i c H y d r o c e p h a l u s J 

I t is charac ter i sed b y raised i n t r a c r a n i a l pressure w i t h n o r 

m a l C S F f i n d i n g s . I t is seen i n c h i l d r e n a n d adolescents 

w i t h acute o r c h r o n i c m i d d l e ear i n f e c t i o n s . 

Mechanism 

L a t e r a l sinus t h r o m b o s i s a c c o m p a n y i n g m i d d l e ear i n f e c 

t i o n causes o b s t r u c t i o n t o v e n o u s r e t u r n . I f t h r o m b o s i s 

e x t e n d s t o s u p e r i o r sagittal s inus, i t w i l l also i m p e d e t h e 

f u n c t i o n o f a r a c h n o i d v i l l i t o absorb C S F . B o t h these fac

tors resul t i n raised i n t r a c r a n i a l t e n s i o n . 

Clinical Features 

S y m p t o m s 

{a I Severe headache , s o m e t i m e s i n t e r m i t t e n t , is t h e p r e 

s e n t i n g f e a t u r e . I t m a y be a c c o m p a n i e d b y nausea a n d 

v o m i t i n g . 

( b ) D i p l o p i a d u e t o paralysis o f V l t h c ran ia l n e r v e . 

( c ) B l u r r i n g o f v i s i o n d u e t o p a p i l l o e d e m a o r o p t i c 

a t r o p h y . 

S i g n s 

(a ) P a p i l l o e d e m a m a y b e 5 - 6 d i o p t e r s , s o m e t i m e s w i t h 

patches o f exudates a n d h a e m o r r h a g e s . 

( b ) N y s t a g m u s d u e t o raised i n t r a c r a n i a l t e n s i o n . 

( c ) L u m b a r p u n c t u r e . C S F pressure exceeds 3 0 0 m m o f 

w a t e r ( n o r m a l 70—120 m m H ^ O ) . I t is o t h e r w i s e n o r 

m a l i n c e l l , p r o t e i n a n d sugar c o n t e n t a n d is b a c t e r i o -

l o g i c a l l y s ter i le . 

Treatment 

T h e a i m is t o r e d u c e C S F pressure t o p r e v e n t o p t i c a t r o 

p h y a n d b l i n d n e s s . T h i s is a c h i e v e d m e d i c a l l y b y a c e t a z o l -

a m i d e a n d c o r t i c o s t e r o i d s a n d repea ted l u m b a r p u n c t u r e 

o r p l a c e m e n t o f a l u m b a r d r a i n . S o m e t i m e s , d r a i n i n g C S F 

i n t o t h e p e r i t o n e a l c a v i t y ( l u m b o p c r i t o n e a l s h u n t ) is 

necessary. 

M i d d l e ear i n f e c t i o n m a y r e q u i r e a n t i b i o t i c t h e r a p y a n d 

m a s t o i d e x p l o r a t i o n t o deal w i t h sinus t h r o m b o s i s . 



Otosclerosis (Syn. Otospongios is ) 

A n a t o m y 

I t m a y be p e r t i n e n t t o r e v i e w t h e a n a t o m y o f t h e l a b y r i n t h 

a n d i n t r o d u c e t h e t e r m i n o l o g y o f t e n used t o descr ibe i t : 

O t i c l a b y r i n t h A l s o ca l led m e m b r a n o u s l a b y r i n t h 

o r e n d o l y m p h a t i c l a b y r i n t h . I t consists o f u t r i c l e , sac

c u l e , c o c h l e a , s e m i c i r c u l a r ducts , e n d o l y m p h a t i c d u c t 

a n d sac. I t is f i l l e d w i t h e n d o l y m p h . 

( i i ) P e r i o t i c l a b y r i n t h o r p e r i l y m p h a t i c l a b y r i n t h 

( o r s p a c e ) I t s u r r o u n d s t h e o t i c l a b y r i n t h a n d is f i l l e d 

w i t h p e r i l y m p h . I t i n c l u d e s v e s t i b u l e , scala t y m p a n i , 

scala v e s t i b u l i , p e r i l y m p h a t i c space o f s e m i c i r c u l a r 

canals a n d t h e p e r i o t i c d u c t , w h i c h s u r r o u n d s t h e 

e n d o l y m p h a t i c d u c t o f o t i c l a b y r i n t h . 

( i i i ) O t i c c a p s u l e I t is t h e b o n y l a b y r i n t h . I t has t h r e e 

layers . 

Endosteal. T h e i n n e n n o s t layer. I t lines the b o n y l a b y r i n t h . 

Enchondral. D e v e l o p s f r o m t h e car t i lage a n d la ter ossifies 

i n t o b o n e . I t is i n th is layer t h a t s o m e islands o f cart i lage 

are l e f t u n o s s i f i e d t h a t la ter g i v e rise t o otosc lerosis . 

Periosteal. C o v e r s t h e b o n y l a b y r i n t h . 

O t i c capsule o r t h e b o n y l a b y r i n t h ossifies f r o m 14 c e n 

tres, t h e f i r s t o n e appears i n t h e r e g i o n o f c o c h l e a at 16 

w e e k s a n d t h e last o n e appears i n t h e p o s t e r o l a t e r a l p a r t o f 

p o s t e r i o r s e m i c i r c u l a r canal at 2 0 t h w e e k . 

O t o s c l e r o s i s , m o r e a p t l y ca l led otospongiosis, is a p r i m a r y 

disease o f t h e b o n y l a b y r i n t h . I n th is , o n e o r m o r e f o c i o f 

i r r e g u l a r l y l a i d s p o n g y b o n e replace p a r t o f n o r m a l l y dense 

e n c h o n d r a l l a y e r o f b o n y o t i c capsule . M o s t o f t e n , o t o -

sc le ro t i c focus i n v o l v e s t h e stapes r e g i o n l e a d i n g t o stapes 

f i x a t i o n a n d c o n d u c t i v e deafness. H o w e v e r , i t m a y i n v o l v e 

c e r t a i n o t h e r areas o f t h e b o n y l a b y r i n t h w h e r e i t m a y 

cause n e u r o s e n s o r y loss, o r n o s y m p t o m s at a l l . 

A e t i o l o g y 

Anatomical basis. B o n y l a b y r i n t h is m a d e o f e n c h o n d r a l 

b o n e w h i c h is subject t o l i t t l e change i n l i f e . B u t s o m e t i m e s , 

i n th is h a r d b o n e , t h e r e are areas o f car t i lage rests w h i c h 

d u e t o c e r t a i n n o n - s p e c i f i c factors , are a c t i v a t e d t o f o r m a 

n e w s p o n g y b o n e . O n e s u c h area is thefissuta antefenestram 

l y i n g i n f r o n t o f t h e o v a l w i n d o w — t h e site o f p r e d i l e c t i o n 

f o r s tapedia l t y p e o f o t o s p o n g i o s i s . 

Heredity. A b o u t 5 0 % o f o t o s c l e r o t i c s have p o s i t i v e f a m 

i l y h i s t o r y ; rest are s p o r a d i c . G e n e t i c studies reveal t h a t i t 

is an a u t o s o m a l d o m i n a n t t r a i t w i t h i n c o m p l e t e p e n e t r a n c e 

a n d a v a r i a b l e e x p r e s s i v i t y . 

Race. W h i t e races are a f fec ted m o r e t h a n N e g r o s . I t is 

c o m m o n i n I n d i a n s b u t rare a m o n g C h i n e s e a n d Japanese. 

Sex. Females are a f fec ted t w i c e as o f t e n as males b u t i n 

o u r c o u n t r y , otosclerosis seems t o p r e d o m i n a t e i n males . 

Age of onset. Deafness usual ly starts b e t w e e n 20 a n d 30 

years o f age a n d is rare b e f o r e 10 a n d after 40 years. 

Effect of other factors. Deafness d u e t o otosclerosis m a y be 

i n i t i a t e d o r m a d e w o r s e b y p r e g n a n c y . S i m i l a r l y , deafness 

m a y increase d u r i n g m e n o p a u s e , after an a c c i d e n t o r a 

m a j o r o p e r a t i o n . 

T h e disease m a y be associated w i t h osteogenesis imperfecta 

w i t h h i s t o r y o f m u l t i p l e f rac tures . T h e t r i a d o f s y m p t o m s 

o f osteogenesis i m p e r f e c t a , otosclerosis a n d b l u e sclera, is 

ca l led van der Hoeve syndrome. Les ions o f o t i c capsule seen 

i n osteogenesis i m p e r f e c t a are h i s t o l o g i c a l l y i n d i s t i n g u i s h 

able f r o m those o f otosclerosis a n d b o t h are d u e t o genes 

e n c o d i n g t y p e I c o l l a g e n . 

Viral infection. E l e c t r o n m i c r o s c o p i c a n d i m m u n o h i s -

t o c h e m i c a l studies h a v e s h o w n R N A r e l a t e d t o measle 

v i r u s . I t is l i k e l y t h a t otosclerosis is a v i r a l disease as has 

b e e n suggested f o r Paget's disease. 

T y p e s o f O t o s c l e r o s i s 

T h e exact cause o f otosclerosis is n o t k n o w n ; h o w e v e r t h e 

f o l l o w i n g facts have b e e n d o c u m e n t e d . 

1 . S t a p e d i a l o t o s c l e r o s i s S tapedia l otosclerosis c a u s i n g 

stapes f i x a t i o n a n d c o n d u c t i v e deafness is t h e m o s t c o m 

m o n v a r i e t y . H e r e l e s i o n starts j u s t i n f r o n t o f t h e o v a l 

w i n d o w i n an area c a l l e d 'fissula ante f e n e s t r a m ' . T h i s is t h e 



site o f p r e d i l e c t i o n (anterior focus). L e s i o n m a y start b e h i n d 

t h e o v a l w i n d o w (posterior focus), a r o u n d t h e m a r g i n o f t h e 

stapes f o o t p l a t e (circumferential), i n t h e f o o t p l a t e b u t a n n u l a r 

l i g a m e n t b e i n g f ree (biscuit type). S o m e t i m e s , i t m a y c o m 

p l e t e l y o b l i t e r a t e the o v a l w i n d o w n i c h e (obliterative type) 

( F i g . 13 .1 ) . 

2 . C o c h l e a r o t o s c l e r o s i s C o c h l e a r otosclerosis i n v o l v e s 

r e g i o n o f r o u n d w i n d o w o r o t h e r areas i n t h e o t i c capsule, 

a n d m a y cause s e n s o r i n e u r a l h e a r i n g loss p r o b a b l y d u e t o 

l i b e r a t i o n o f t o x i c mater ia ls i n t o t h e i n n e r ear f l u i d . 

3 . H i s t o l o g i c o t o s c l e r o s i s T h i s t y p e o f otosclerosis 

r e m a i n s a s y m p t o m a t i c a n d causes n e i t h e r c o n d u c t i v e n o r 

s e n s o r i n e u r a l h e a r i n g loss. 

[ P a t h o l o g y J 

Grossly, o t o s c l e r o t i c l e s i o n appears c h a l k y w h i t e , g r e y i s h o r 

y e l l o w . S o m e t i m e s , i t is r e d i n c o l o u r d u e t o increased vas

c u l a r i t y , i n w h i c h case, t h e o t o s c l e r o t i c focus is a c t i v e a n d 

r a p i d l y p r o g r e s s i v e . 

Microscopically, s p o n g y b o n e appears i n t h e n o r m a l l y 

dense e n c h o n d r a l layer o f o t i c capsule . I n i m m a t u r e ac t ive 

les ions , t h e r e are n u m e r o u s m a r r o w a n d vascular spaces 

w i t h p l e n t y o f osteoblasts a n d osteoclasts a n d a l o t o f 

c e m e n t substance w h i c h stains b l u e ( b l u e m a n t l e s ) w i t h 

h a e m a t o x y l i n - e o s i n s ta in . M a t u r e f o c i s h o w less v a s c u l a r i t y 

a n d l a y i n g o f m o r e b o n e a n d m o r e o f f i b r i l l a r substance 

t h a n c e m e n t u m , a n d is s ta ined r e d . 

S y m p t o m s 

1 . H e a r i n g l o s s T h i s is t h e p r e s e n t i n g s y m p t o m a n d 

usual ly starts i n t w e n t i e s . I t is painless a n d progress ive w i t h 

i n s i d i o u s onset . O f t e n i t is b i l a t e r a l c o n d u c t i v e t y p e . 

2 . P a r a c u s i s w i l H s i i A n o t o s c l e r o t i c p a t i e n t hears b e t t e r 

i n n o i s y t h a n q u i e t s u r r o u n d i n g s . T h i s is because a n o r m a l 

p e r s o n w i l l raise his v o i c e i n n o i s y s u r r o u n d i n g s . 

3 . T i n n i t u s I t is m o r e c o m m o n l y seen i n c o c h l e a r o t o 

sclerosis a n d i n a c t i v e les ions. 

4 . V e r t i g o I t is an u n c o m m o n s y m p t o m . 

5 . S p e e c h P a t i e n t has a m o n o t o n o u s , w e l l m o d u l a t e d soft 

speech. 

S i g n s 

T y m p a n i c m e m b r a n e is q u i t e n o r m a l a n d m o b i l e . 

S o m e t i m e s , a r e d d i s h h u e m a y be seen o n the p r o m 

o n t o r y t h r o u g h t h e t y m p a n i c m e m b r a n e (Schwartze 

sign). T h i s is i n d i c a t i v e o f ac t ive focus w i t h increased 

vascu lar i ty . 

E u s t a c h i a n t u b e f u n c t i o n is n o r m a l . 

3 . T u n i n g f o r k tests s h o w n e g a t i v e R i n n e ( i .e . B C > A C ) 

f i rs t f o r 2 5 6 H z a n d t h e n 5 1 2 H z a n d s t i l l later, w h e n 

stapes f i x a t i o n is c o m p l e t e , f o r 1026 H z . W e b e r test 

w i l l be lateral ised t o t h e ear w i t h greater c o n d u c t i v e 

loss. A b s o l u t e b o n e c o n d u c t i o n m a y be n o r m a l . I t is 

F i g u r e 13.1 

T y p e s o f s t a p e d i a l o t o s c l e r o s i s . ( A ) A n t e r i o r f o c u s . ( B ) P o s t e r i o r f o c u s . ( C ) C i r c u m f e r e n t i a l . ( D ) B i s c u i t t y p e ( t h i c k p l a t e ) . 

( E ) O b l i t e r a t i v e . 



O t o s c l e r o s i s ( S y n . O t o s p o n g i o s i s ) 

decreased i n c o c h l e a r otosclerosis w i t h s e n s o r i n e u r a l 

loss. 

Pure tone audiometry s h o w s loss o f air c o n d u c t i o n , m o r e 

f o r l o w e r f r e q u e n c i e s . 

B o n e c o n d u c t i o n is n o r m a l . I n s o m e cases, t h e r e is a d i p 

i n b o n e c o n d u c t i o n c u r v e . I t is d i f f e r e n t at d i f f e r e n t fre

quenc ies b u t m a x i m u m at 2 0 0 0 H z a n d is c a l l e d t h e 

Carhart's notch. ( 5 d B at 5 0 0 H z , l O d B at 1 0 0 0 H z , 1 5 d B at 

2 0 0 0 H z a n d 5 d B at 4 0 0 0 H z ) ( F i g . 13 .2 ) . C a r h a r t ' s n o t c h 

disappears af ter successful s t a p e d e c t o m y . 

M i x e d h e a r i n g loss is n o t u n c o m m o n i n otosc lerosis . 

T h e r e is loss i n b o n e c o n d u c t i o n w i t h a i r - b o n e gap. 

Speech a u d i o m e t r y reveals n o r m a l d i s c r i m i n a t i o n score 

e x c e p t i n those w i t h c o c h l e a r i n v o l v e m e n t . 

T y m p a n o m e t r y m a y b e n o r m a l i n ear ly cases b u t la ter 

s h o w s a c u r v e o f ossicular stiffness. S tapedia l r e f l e x b e c o m e s 

absent w h e n stapes is f i x e d (see page 2 9 ) . 

b u t c o n t r o v e r s i e s ex is t a n d th is t r e a t m e n t is n o t r e c o m 

m e n d e d g e n e r a l l y . 

S u r g i c a l Stapedectomy w i t h a p l a c e m e n t o f prosthesis is 

t h e t r e a t m e n t o f c h o i c e . H e r e t h e f i x e d o t o s c l e r o t i c stapes 

is r e m o v e d a n d a prosthesis i n s e r t e d b e t w e e n t h e i n c u s a n d 

o v a l w i n d o w ( F i g . 13 .3 ) . Prosthesis e m p l o y e d m a y be a 

t e f l o n p i s t o n , stainless steel p i s t o n , p l a t i n u m t e f l o n o r t i t a 

n i u m t e f l o n p i s t o n ( F i g . 13 ,4 ) . I n 9 0 % o f pat ients , t h e r e is 

g o o d i m p r o v e m e n t i n h e a r i n g af ter s t a p e d e c t o m y . 

S e l e c t i o n o f p a t i e n t s f o r s t a p e s s u r g e r y H e a r i n g 

t h r e s h o l d s h o u l d be 3 0 d B o r w o r s e ( I t is th is l e v e l w h e n 

p a t i e n t starts f e e l i n g soc ia l ly h a n d i c a p p e d ) . 

A v e r a g e a i r - b o n e gap s h o u l d be at least 1 5 d B w i t h 

R i n n e n e g a t i v e f o r 2 5 6 a n d 5 1 2 H z . 

Speech d i s c r i m i n a t i o n score s h o u l d be 6 0 % o r m o r e . 

D i f f e r e n t i a l D i a g n o s i s 

O t o s c l e r o s i s s h o u l d be d i f f e r e n t i a t e d f r o m o t h e r causes 

o f c o n d u c t i v e deafness p a r t i c u l a r l y serous o t i t i s m e d i a , 

a d h e s i v e o t i t i s m e d i a , t y m p a n o s c l e r o s i s , a t t i c f i x a t i o n o f 

h e a d o f m a l l e u s , oss icular d i s c o n t i n u i t y o r c o n g e n i t a l 

stapes f i x a t i o n . 

T r e a t m e n t 

M e d i c a l T h e r e is n o m e d i c a l t r e a t m e n t t h a t cures o t o 

sclerosis. S o d i u m fluoride has b e e n t r i e d t o hasten t h e 

m a t u r i t y o f a c t i v e focus a n d arrest f u r t h e r c o c h l e a r loss, 
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F i g u r e 13 .2 

O t o s c l e r o s i s l e f t e a r . N o t e d i p a t 2 0 0 0 H z i n b o n e c o n d u c t i o n 

( C a r h a r t ' s n o t c h ) . 

F i g u r e 13 .3 

( A ) B e f o r e r e m o v a l o f s t a p e s . ( B ) S t a p e s r e m o v e d a n d r e p l a c e d 

b y a t e f l o n p i s t o n . 

F i g u r e 13.4 

S t a p e s p r o s t h e s e s : ( A ) T e f l o n p i s t o n . ( B ) P l a t i n u m - t e f l o n 

p i s t o n . ( C ) T i t a n i u m - t e f l o n p i s t o n . 



Incision Tympanomeatal flap raised and Posterosuperior overhang 
reflected forward. Posterosuperior bony removed to expose facial 

Stapedial tendon cut and Small fenestra made in the footplate 
stapes superstructure removed and teflon piston inserted 

F i g u r e 13.5 

Seeps o f s tapedectomy (see t ex t ) . 

C o n t r a i n d i c a t i o n s t o s t a p e s s u r g e r y 

( i ) T h e only hearing ear. 

(ii) Associated Meniere's disease. W h e n t h e r e is h i s t o r y o f 

v e r t i g o w i t h c l i n i c a l e v i d e n c e o f M e n i e r e ' s disease i n 

an o t o s c l e r o t i c p a t i e n t , t h e r e are m o r e chances o f 

s e n s o r i n e u r a l h e a r i n g loss af ter s t a p e d e c t o m y . 

( i t i ) Young children. R e c u r r e n t eus tach ian t u b e d y s f u n c 

t i o n is c o m m o n i n c h i l d r e n . I t c a n displace t h e p r o s 

thesis o r cause acute o t i t i s m e d i a . A l s o t h e g r o w t h o f 

o t o s c l e r o t i c focus is faster i n c h i l d r e n l e a d i n g t o 

r e c l o s u r e o f o v a l w i n d o w . 

( i v ) Professional athletes, high construction workers, divers, a n d 

frequent air-travellers. Stapes surgery has t h e risk t o cause 

p o s t - o p e r a t i v e v e r t i g o a n d / o r dizziness a n d thus i n t e r 

fere w i t h the i r profession; o r frequent air pressure changes 

m a y d a m a g e t h e h e a r i n g o r cause severe v e r t i g o . 

(v ) Those who work in noisy surroundings. A f t e r s tapedec

t o m y , t h e y w o u l d be m o r e v u l n e r a b l e t o ge t s e n s o r i 

n e u r a l h e a r i n g loss d u e t o no i se t r a u m a . 

( v i ) O t i t i s e x t e r n a , t y m p a n i c m e m b r a n e p e r f o r a t i o n a n d 

exostosis are r e l a t i v e c o n t r a i n d i c a t i o n s . S t a p e d e c t o m y 

can be d o n e af ter t h e y have b e e n t r e a t e d f i r s t f o r 

a b o v e c o n d i t i o n s . S i m i l a r l y , s t a p e d e c t o m y is a v o i d e d 

d u r i n g p r e g n a n c y . 

T h e o p e r a t i o n is p r e f e r a b l y d o n e u n d e r l o c a l anaesthesia. 

S t e p s o f s t a p e d e c t o m y ( F i g . 13.5) i n c l u d e : 

1 . M e a t a l i n c i s i o n a n d e l e v a t i o n o f t h e t y m p a n o m e a t a l 

flap. 

2 . E x p o s u r e o f stapes area. T h i s m a y r e q u i r e r e m o v a l o f 

p o s t e r o s u p e r i o r b o n y o v e r h a n g o f t h e canal . 

3 . R e m o v a l o f stapes s u p e r s t r u c t u r e . 

4. C r e a t i o n o f a h o l e i n t h e stapes f o o t p l a t e ( s t a p e d o t o m y ) 

o r r e m o v a l o f a p a r t o f f o o t p l a t e ( s tapedec tomy) . 

5 . P l a c e m e n t o f prosthesis . 

6 . R e p o s i t i o n i n g t h e t y m p a n o m e a t a l flap. 

T w o p e r c e n t o f pa t ients u n d e r g o i n g th is o p e r a t i o n m a y 

suf fer s e n s o r i n e u r a l loss. S l o w l y progress ive h i g h f r e q u e n c y 

loss is seen i n l o n g - t e r m f o l l o w u p . O n e i n 2 0 0 pat ients 

m a y get a t o t a l l y " d e a d " ear. 

Stapes mobilisation is n o l o n g e r d o n e these days as i t gives 

t e m p o r a r y results; r e f i x a t i o n b e i n g q u i t e c o m m o n . 

Lempert's fenestration operation is a l m o s t o u t d a t e d n o w . 

H e r e an a l t e r n a t i v e w i n d o w is c r e a t e d i n t h e la tera l s e m i 

c i r c u l a r canal t o f u n c t i o n f o r t h e o b l i t e r a t e d o v a l w i n d o w . 

I t has t h e disadvantage o f a p o s t - o p e r a t i v e m a s t o i d c a v i t y 

a n d a n i n h e r e n t h e a r i n g loss o f 25 d B w h i c h c a n n o t be 

c o r r e c t e d . 

H e a r i n g a i d Pat ients w h o refuse s u r g e r y o r are u n f i t f o r 

s u r g e r y can use h e a r i n g a i d . I t is a n e f f e c t i v e a l t e r n a t i v e . 



Facial Nerve and Its Disorders 

A N A T O M Y A N D F U N C T I O N S O F 

F A C I A L N E R V E 

F a c i a l n e r v e is a m i x e d n e r v e h a v i n g m o t o r a n d a s e n 

s o r y r o o t . T h e l a t t e r is also c a l l e d t h e n e r v e o f W r i s b e r g 

a n d carr ies s e c r e t o m o t o r f i b r e s t o t h e l a c r i m a l g l a n d a n d 

s a l i v a r y g l a n d s , a n d b r i n g s f i b r e s o f taste a n d g e n e r a l s e n 

s a t i o n . T h u s t h e r e are t w o e f f e r e n t a n d t w o a f f e r e n t p a t h 

w a y s . C o m p o n e n t s o f t h e f a c i a l n e r v e i n c l u d e : 

S p e c i a l v i s c e r a l e f f e r e n t f o r m s t h e m o t o r r o o t a n d 

suppl ies a l l t h e musc les d e r i v e d f r o m t h e s e c o n d b r a n 

c h i a l a r c h , i . e . a l l t h e musc les o f fac ia l express ion , 

a u r i c u l a r muscles ( n o w ves t ig ia l ) , s t y l o h y o i d , p o s t e 

r i o r b e l l y o f d igastr ic a n d t h e s tapedius . 

2 . G e n e r a l v i s c e r a l e f f e r e n t suppl ies s e c r e t o m o t o r 

f ibres t o l a c r i m a l , s u b m a n d i b u l a r and s u b l i n g u a l glands 

a n d t h e s m a l l e r secre tory g lands i n t h e nasal m u c o s a 

a n d t h e pa la te . 

3 . S p e c i a l v i s c e r a l a f f e r e n t b r i n g s taste f r o m t h e a n t e 

rior t w o - t h i r d s o f t o n g u e v i a c h o r d a t y m p a n i a n d soft 

a n d h a r d palate v i a greater s u p e r f i c i a l pe t rosa l n e r v e . 

Tas te is c a r r i e d t o t h e n u c l e u s o f tractus so l i tar ius . 

4 . G e n e r a l s o m a t i c a f f e r e n t b r i n g s genera l sensat ion 

f r o m t h e c o n c h a , p o s t e r o s u p e r i o r p a r t o f e x t e r n a l 

cana l a n d t h e t y m p a n i c m e m b r a n e . These f ibres 

a c c o u n t f o r ves icu lar e r u p t i o n i n herpes zoster i n f e c 

t i o n o f t h e g e n i c u l a t e g a n g l i o n . I t also b r i n g s p r o p r i o 

c e p t i v e sensat ion f r o m t h e fac ia l muscles . 

Nucleus o f Facial Nerve 

M o t o r n u c l e u s o f t h e n e r v e is s i t u a t e d i n t h e p o n s . I t 

receives f ibres f r o m t h e p r e c e n t r a l g y r u s . U p p e r p a r t o f t h e 

n u c l e u s w h i c h i n n e r v a t e s f o r e h e a d muscles receives f ibres 

f r o m b o t h t h e cerebra l h e m i s p h e r e s , w h i l e t h e l o w e r p a r t 

o f n u c l e u s w h i c h suppl ies l o w e r face gets o n l y crossed 

f ibres f r o m o n e h e m i s p h e r e . T h e f u n c t i o n o f f o r e h e a d is 

p r e s e r v e d i n s u p r a n u c l e a r lesions because o f b i l a t e r a l i n n e r 

v a t i o n . Facial n u c l e u s also receives f ibres f r o m t h e t h a l a 

m u s b y a l ternate r o u t e s a n d p r o v i d e s i n v o l u n t a r y c o n t r o l 

t o fac ia l musc les . T h e e m o t i o n a l m o v e m e n t s s u c h as s m i l 

i n g a n d c r y i n g are t h u s p r e s e r v e d i n s u p r a n u c l e a r palsies 

because o f these f ibres f r o m t h e t h a l a m u s ( F i g . 1 4 . 1 ) . 

Course of Facial Nerve 

M o t o r f ibres take o r i g i n f r o m t h e n u c l e u s o f V I I t h n e r v e , 

h o o k r o u n d t h e n u c l e u s o f V l t h n e r v e a n d are j o i n e d b y 

t h e sensory r o o t ( n e r v e o f W r i s b e r g ) . Facial n e r v e leaves 

t h e b r a i n s t e m at p o n t o m e d u l l a r y j u n c t i o n - travels t h r o u g h 

p o s t e r i o r c r a n i a l fossa a n d enters t h e i n t e r n a l acoust ic 

m e a t u s . A t t h e f u n d u s o f t h e m e a t u s ( l a t e r a l m o s t p a r t o f 

m e a t u s ) , t h e n e r v e enters t h e b o n y fac ia l canal , traverses 

L e s i o n 

N u c l e u s o f C N V I I 

M o t o r c o r t e x 

F i g u r e 14.1 

F o r e h e a d r e c e i v e s b i l a t e r a l i n n e r v a t i o n a n d i s t h u s s a v e d i n 

s u p r a n u c l e a r p a r a l y s i s . E m o t i o n a l m o v e m e n t s c o n t r o l l e d b y 

t h a l a m o n u c l e a r f i b r e s a r e a l s o p r e s e r v e d . 



A 

Intracranial part Intratemporal part 

Temporofacial di 

- Tempora 
- Zygomatic 

Cervicofacii 
- Bucca 
- Mandibula 
- Cervical 

( A ) Course o f facial nerve. I n t r a t e m poral p a r t consists o f f o u r 

segments: Meata l (1 ) , Labyrinthine ( 2 ) , T y m p a n i c ( 3 ) , M a s t o i d 

( 4 ) . (B) Branches o f facial nerve o n face. 

t h e t e m p o r a l b o n e a n d c o m e s o u t o f t h e s t y l o m a s t o i d f o r a 

m e n . H e r e i t crosses t h e s t y l o i d process a n d d i v i d e s i n t o 

t e r m i n a l branches . T h e course o f t h e n e r v e ( F i g . 14.2) can 

t h u s be d i v i d e d i n t o : 

1 . I n t r a c r a n i a l p a r t F r o m p o n s t o i n t e r n a l acoust ic 

m e a t u s ( 1 5 - 1 7 m m ) . 

2 . I n t r a t e m p o r a l p a r t F r o m i n t e r n a l acoust ic m e a t u s t o 

s t y l o m a s t o i d f o r a m e n . I t is f u r t h e r d i v i d e d i n t o : 

( a ) Meatal segment. W i t h i n i n t e r n a l acoust ic m e a t u s 

( 8 - 1 0 m m ) . 

( b ) Labyrinthine segment. F r o m f u n d u s o f m e a t u s t o t h e 

g e n i c u l a t e g a n g l i o n w h e r e n e r v e takes a t u r n p o s t e r i 

o r l y f o r m i n g a " g e n u " . T h e n e r v e i n t h e l a b y r i n t h i n e 

s e g m e n t has t h e n a r r o w e s t d i a m e t e r ( 0 . 6 1 - 0 . 6 8 m m ) 

a n d t h e b o n y canal i n th is s e g m e n t is also t h e n a r r o w 

est. T h u s o e d e m a o r i n f l a m m a t i o n can easily c o m 

press the n e r v e a n d cause paralysis . T h i s is also t h e 

shortest s e g m e n t o f t h e n e r v e — o n l y 4 .0 m m . 

( c ) Tympanic or horizontal segment. F r o m g e n i c u l a t e g a n 

g l i o n t o j u s t a b o v e t h e p y r a m i d a l e m i n e n c e . I t lies 

a b o v e t h e o v a l w i n d o w a n d b e l o w t h e l a te ra l s e m i c i r 

c u l a r cana l (11 .0 m m ) , 

( d ) Mastoid or vertical segment. F r o m t h e p y r a m i d t o s t y l o 

m a s t o i d f o r a m e n . B e t w e e n t h e t y m p a n i c a n d m a s t o i d 

segments is t h e s e c o n d g e n u o f t h e n e r v e ( 1 3 . 0 m m ) . 

3 . E x t r a c r a n i a l p a r t F r o m s t y l o m a s t o i d f o r a m e n t o t h e 

t e r m i n a t i o n o f its p e r i p h e r a l branches . 

J B r a n c h e s o f F a c i a l N e r v e 

1 . G r e a t e r s u p e r f i c i a l p e t r o s a l n e r v e I t arises from 

g e n i c u l a t e g a n g l i o n a n d carries s e c r e t o m o t o r f ibres t o lac 

r i m a l g l a n d a n d t h e glands o f nasal m u c o s a . 

2 . N e r v e t o s t a p e d i u s I t arises at t h e l e v e l o f s e c o n d 

g e n u a n d suppl ies t h e stapedius m u s c l e . 

3 . C h o r d a t y m p a n i I t arises f r o m t h e m i d d l e o f v e r t i c a l 

s e g m e n t , passes b e t w e e n t h e i n c u s a n d n e c k o f m a l l e u s , 

a n d leaves t h e t y m p a n i c c a v i t y t h r o u g h p e t r o t y m p a n i c f i s 

sure . I t carries s e c r e t o m o t o r f ibres t o s u b m a n d i b u l a r a n d 

s u b l i n g u a l glands a n d b r i n g s taste from a n t e r i o r t w o - t h i r d s 

o f t o n g u e . 

4 . C o m m u n i c a t i n g b r a n c h I t j o i n s a u r i c u l a r b r a n c h 

o f vagus a n d s u p p l i e s t h e c o n c h a , r e t r o a u r i c u l a r g r o o v e , 

p o s t e r i o r m e a t u s a n d t h e o u t e r surface o f t y m p a n i c 

m e m b r a n e . 

5 . P o s t e r i o r a u r i c u l a r n e r v e I t supplies musc les o f 

p i n n a , o c c i p i t a l b e l l y o f o c c i p i t o f r o n t a l i s a n d c o m m u n i 

cates w i t h a u r i c u l a r b r a n c h o f vagus. 

6 . M u s c u l a r b r a n c h e s t o s t y l o h y o i d a n d p o s t e r i o r b e l l y 

o f d igas t r i c . 

7 . P e r i p h e r a l b r a n c h e s T h e n e r v e t r u n k , after c ross ing 

the s t y l o i d process, f o r m s t w o d i v i s i o n s , a n u p p e r t e m 

p o r o f a c i a l a n d a l o w e r c e r v i c o f a c i a l , w h i c h f u r t h e r d i v i d e 

i n t o smal ler branches . T h e s e are t h e t e m p o r a l , z y g o m a t i c , 

b u c c a l , m a n d i b u l a r a n d c e r v i c a l a n d t o g e t h e r f o r m pes 

anserinus ( g o o s e - f o o t ) . T h e y s u p p l y a l l t h e musc les o f fac ia l 

e x p r e s s i o n . 

J _ B l o o d Supply o f F a c i a l N e r v e 

I t is d e r i v e d f r o m f o u r b l o o d vessels: (i) A n t e r i o r - i n f e r i o r 

cerebe l lar a r t e r y suppl ies t h e n e r v e i n C P a n g l e ; ( i i ) l a b y 

r i n t h i n e a r t e r y , b r a n c h o f a n t e r i o r i n f e r i o r cerebe l lar a r t e r y , 

suppl ies t h e n e r v e i n i n t e r n a l a u d i t o r y canal ; ( i i i ) s u p e r f i 

c ia l pe t rosa l a r t e r y , a b r a n c h o f m i d d l e m e n i n g e a l a r t e r y , 

w h i c h suppl ies g e n i c u l a t e g a n g l i o n a n d t h e ad jacent r e g i o n ; 

a n d ( iv) s t y l o m a s t o i d a r t e r y , b r a n c h o f p o s t e r i o r a u r i c u l a r 

a r t e r y , w h i c h suppl ies t h e m a s t o i d s e g m e n t . A l l t h e arteries 
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F i g u r e 14 .3 

Blood supply o f facial nerve. (1 ) Cerebel lopont ine angle: Anter ior - in fer ior cerebellar artery. (2 ) Internal a u d i t o r y canal : Labyrinthine 

artery. (3 ) Geniculate gangl ion and adjacent facial nerve: Superficial petrosal . (4 ) M a s t o i d segment: S ty lomasto id artery. 

f o r m an external plexus w h i c h l ies i n t h e e p i n e u r i u m a n d 

feeds a d e e p e r i n t r a n e u r a l internal plexus ( F i g . 14 .3 ) . 

J Surgical Landmarks o f Facial Nerve 

F o r m i d d l e ear a n d m a s t o i d s u r g e r y 

Processus cochleariformis. I t demarcates t h e g e n i c u l a t e 

g a n g l i o n w h i c h lies j u s t a n t e r i o r t o i t . T y m p a n i c seg

m e n t o f t h e n e r v e starts at th is l e v e l . 

2 . Oval window and horizontal canal. T h e facial n e r v e r u n s 

a b o v e t h e o v a l w i n d o w (stapes) a n d b e l o w t h e h o r i 

z o n t a l cana l . 

3 . Short process of incus. Facial n e r v e lies m e d i a l t o t h e 

s h o r t process o f i n c u s at t h e l e v e l o f a d i t u s . 

4 . Pyramid. N e r v e r u n s b e h i n d t h e p y r a m i d a n d t h e p o s 

t e r i o r t y m p a n i c sulcus. 

5 . Tympanomastoid suture. I n v e r t i c a l o r m a s t o i d s e g m e n t , 

n e r v e r u n s b e h i n d this s u t u r e . 

6. Digastric ridge. T h e n e r v e leaves t h e m a s t o i d at t h e 

a n t e r i o r e n d o f d igastr ic ridge. 

F o r p a r o t i d s u r g e r y ( F i g . 14.4) 

!. Cartilaginous pointer. T h e n e r v e lies 1 c m deep a n d 

s i g h t l y a n t e r i o r a n d i n f e r i o r t o t h e p o i n t e r . C a r t i l a g i 

n o u s p o i n t e r is a sharp t r i a n g u l a r p i e c e o f cart i lage o f 

t h e p i n n a a n d " p o i n t s " t o t h e n e r v e . 

2. Tympanomastoid suture. N e r v e lies 6—8 m m deep t o th is 

s u t u r e . 

3 . Styloid process. T h e n e r v e crosses la tera l t o s t y l o i d 

process. 

4 . Posterior belly of digastric. I f p o s t e r i o r b e l l y o f d igastr ic 

m u s c l e is t r a c e d b a c k w a r d s a l o n g its u p p e r b o r d e r t o 

its a t t a c h m e n t t o the d igas t r i c g r o o v e , n e r v e is f o u n d 

t o l i e b e t w e e n i t a n d t h e s t y l o i d process. 

Outline of 
mostoid 

Sterno
cleidomastoid 

muscle 

Parotid glanc 

Cartilaginous 
pointer 

Styloid process 

CN VII 

Digastric muscle 

F i g u r e 14.4 

Surgical l andmarks o f the facial nerve in p a r o t i d surgery. 

Structure o f Nerve 

F r o m inside o u t , a n e r v e f i b r e consists o f a x o n , m y e l i n sheath, 

n e u r i l e m m a a n d endoneurium. A g r o u p o f n e r v e f ibres is 

enclosed i n a sheath cal led perineurium t o f o r m a fascicle, a n d 

the fascicles are b o u n d t o g e t h e r b y epineurium (F ig . 14 .5) . 

Severity of Nerve Injury 

D e g r e e o f n e r v e i n j u r y w i l l d e t e r m i n e t h e r e g e n e r a t i o n o f 

n e r v e a n d its f u n c t i o n . E a r l i e r n e r v e i n j u r i e s w e r e d i v i d e d 

i n t o : 

(a ) Neurapraxia, a c o n d u c t i o n b l o c k , w h e r e f l o w o f a x o -

p l a s m t h r o u g h t h e a x o n s was p a r t i a l l y o b s t r u c t e d . 



A B 
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S t r u c t u r e o f a n e r v e . ( A ) C r o s s s e c t i o n o f n e r v e . ( B ) S t r u c t u r e o f n e r v e f i b r e , l o n g i t u d i n a l a n d c r o s s - s e c t i o n a l v i e w s . 

( b ) Axonotmesis—injury t o axons . 

( c ) Neurotmesis—injury t o n e r v e . 

S u n d e r l a n d classif ied n e r v e i n j u r i e s i n t o f i v e degrees o f 

s e v e r i t y based o n a n a t o m i c a l s t r u c t u r e o f t h e n e r v e , a n d 

t h i s c lass i f i ca t ion is n o w w i d e l y a c c e p t e d . 

1 ° = P a r t i a l b l o c k t o f l o w o f a x o p l a s m ; n o m o r p h o 

l o g i c a l changes are seen. R e c o v e r y o f f u n c t i o n is 

c o m p l e t e ( n e u r a p r a x i a ) . 

2 ° = Loss o f axons, b u t e n d o n e u r i a l tubes r e m a i n in tac t . 

D u r i n g r e c o v e r y , axons w i l l g r o w i n t o t h e i r respec

t i v e tubes, a n d the result is g o o d (axonotmes is ) . 

3 ° — I n j u r y t o e n d o n e u r i u m . D u r i n g r e c o v e r y , axons 

o f o n e t u b e can g r o w i n t o a n o t h e r . S y n k i n e s i s can 

o c c u r ( n e u r o t m e s i s ) . 

4 ° = I n j u r y to p e r i n e u r i u m i n a d d i t i o n t o a b o v e . 

S c a r r i n g w i l l i m p a i r r e g e n e r a t i o n o f f ibres ( p a r t i a l 

t r a n s e c t i o n ) . 

5 ° = I n j u r y t o e p i n e u r i u m i n a d d i t i o n t o a b o v e ( c o m 

p l e t e n e r v e t r a n s e c t i o n ) . 

T h e f i r s t t h r e e degrees are seen i n v i r a l a n d i n f l a m m a 

t o r y d isorders w h i l e f o u r t h a n d f i f t h are seen i n s u r g i c a l o r 

a c c i d e n t a l t r a u m a t o t h e n e r v e o r i n n e o p l a s m s . 

E l e c t r o d i a g n o s t i c T e s t s 

T h e s e tests are u s e f u l t o d i f f e r e n t i a t e b e t w e e n n e u r a p r a x i a 

a n d d e g e n e r a t i o n o f t h e n e r v e . T h e y also h e l p t o p r e d i c t 

p r o g n o s i s a n d i n d i c a t e t i m e f o r s u r g i c a l d e c o m p r e s s i o n o f 

t h e n e r v e . 

1 . M i n i m a l n e r v e e x c i t a b i l i t y test T h e n e r v e is s t i m u 

l a t e d at s teadi ly i n c r e a s i n g i n t e n s i t y t i l l fac ia l t w i t c h is j u s t 

n o t i c e a b l e . T h i s is c o m p a r e d w i t h t h e n o r m a l side. T h e r e is 

n o d i f f e r e n c e b e t w e e n t h e n o r m a l a n d paralysed side i n 

c o n d u c t i o n b l o c k . I n o t h e r i n j u r i e s , w h e r e d e g e n e r a t i o n 

sets i n , n e r v e e x c i t a b i l i t y is g r a d u a l l y lost . W h e n t h e d i f f e r 

ence b e t w e e n t w o sides e x c e e d 3.5 m i l l i a m p e r e s , t h e test is 

p o s i t i v e f o r d e g e n e r a t i o n . D e g e n e r a t i o n o f f ibres c a n n o t be 

d e t e c t e d ear l ier t h a n 48—72 h o u r s o f its c o m m e n c e m e n t . 

2 . M a x i m a l s t i m u l a t i o n test ( M S T ) T h i s test is s i m i l a r 

t o t h e m i n i m a l n e r v e e x c i t a b i l i t y test b u t ins tead o f m e a 

s u r i n g t h e t h r e s h o l d o f s t i m u l a t i o n , t h e c u r r e n t l e v e l w h i c h 

gives m a x i m u m fac ia l m o v e m e n t is d e t e r m i n e d a n d c o m 

p a r e d w i t h t h e n o r m a l side. R e s p o n s e is v i s u a l l y g r a d e d as 

e q u a l , decreased o r absent. R e d u c e d o r absent response 

w i t h m a x i m a l s t i m u l a t i o n indica tes d e g e n e r a t i o n a n d is 

f o l l o w e d b y i n c o m p l e t e r e c o v e r y . 

3 . E l e c t r o n e u r o n o g r a p h y ( E N o G ) I t is a sor t o f e v o k e d 

e l e c t r o m y o g r a p h y . T h e fac ia l n e r v e is s t i m u l a t e d at t h e 

s t y l o m a s t o i d f o r a m e n a n d t h e c o m p o u n d m u s c l e a c t i o n 

p o t e n t i a l s are p i c k e d u p b y t h e surface e lec t rodes . S u p r a 

m a x i m a l s t i m u l a t i o n is u s e d t o o b t a i n m a x i m a l a c t i o n 

p o t e n t i a l s . T h e response o f a c t i o n p o t e n t i a l s o f t h e p a r a 

l y s e d side are c o m p a r e d w i t h t h a t o f t h e n o r m a l s ide o n 

s i m i l a r s t i m u l a t i o n a n d t h u s p e r c e n t a g e o f d e g e n e r a t i n g 

f ibres is c a l c u l a t e d . S tudies revea l t h a t d e g e n e r a t i o n o f 9 0 % 

o c c u r r i n g i n t h e f i r s t 14 days indicates p o o r r e c o v e r y o f 

f u n c t i o n . Faster rate o f d e g e n e r a t i o n o c c u r r i n g i n less t h a n 

14 days has a s t i l l p o o r e r p r o g n o s i s . E N o G is m o s t u s e f u l 

b e t w e e n 4 a n d 2 1 days o f t h e onset o f c o m p l e t e paralysis . 

4 . E l e c t r o m y o g r a p h y ( E M G ) T h i s tests t h e m o t o r 

a c t i v i t y o f fac ia l musc les b y d i r e c t i n s e r t i o n o f n e e d l e e lec 

t rodes u s u a l l y i n o r b i c u l a r o c u l i a n d o r b i c u l a r i s or is m u s 

cles a n d t h e r e c o r d i n g s are m a d e d u r i n g rest a n d v o l u n t a r y 

c o n t r a c t i o n o f m u s c l e . 

I n a n o r m a l r e s t i n g m u s c l e , b iphas ic o r t r iphas ic p o t e n 

tials are seen e v e r y 3 0 - 5 0 m i l l i s e c o n d s . 

I n a d e n e r v a t e d m u s c l e s p o n t a n e o u s i n v o l u n t a r y a c t i o n 

p o t e n t i a l s called fibrillation potentials are seen. T h e y appear 

14—21 days after d e n e r v a t i o n . W i t h r e g e n e r a t i o n o f t h e 

n e r v e after i n j u r y , polyphasic reinnervation p o t e n t i a l s replace 

f i b r i l l a t i o n p o t e n t i a l s . T h e y appear 6 - 1 2 w e e k s p r i o r t o 

c l i n i c a l e v i d e n c e o f facial f u n c t i o n a n d t h u s p r o v i d e t h e 

earliest e v i d e n c e o f r e c o v e r y . 

V o l u n t a r y c o n t r a c t i o n causes m o t o r d ischarge . D i m i n 

i s h e d o r n o response t o v o l u n t a r y c o n t r a c t i o n is seen af ter 

n e r v e i n j u r y . 
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E l e c t r o m y o g r a p h y is use fu l i n p l a n n i n g r e a n i m a t i o n 

p r o c e d u r e s . Presence o f n o r m a l o r p o l y p h a s i c p o t e n t i a l s 

after 1 year o f i n j u r y indica tes t h a t r e i n n e r v a t i o n is t a k i n g 

place a n d t h e r e is n o n e e d f o r r e a n i m a t i o n p r o c e d u r e . I f 

f i b r i l l a t i o n p o t e n t i a l s are seen, i t indica tes i n t a c t m o t o r e n d 

plates b u t n o e v i d e n c e o f r e i n n e r v a t i o n a n d n e e d f o r n e r v e 

s u b s t i t u t i o n . E l e c t r i c a l s i lence indica tes a t r o p h y o f m o t o r 

e n d plates a n d n e e d f o r m u s c l e transfer p r o c e d u r e s r a t h e r 

t h a n n e r v e s u b s t i t u t i o n . 

T h u s E N o G a n d E M G are c o m p l i m e n t a r y a n d h e l p t o 

p r o g n o s t i c a t e i n cases o f facial paralysis a n d i n d e c i d i n g t h e 

p r o c e d u r e f o r r e a n i m a t i o n , i . e . n e r v e s u b s t i t u t i o n versus 

m u s c l e t r a n s p o s i t i o n o r s l i n g o p e r a t i o n . 

C A U S E S O F F A C I A L P A R A L Y S I S 

T h e cause m a y be central o r peripheral. T h e p e r i p h e r a l l e s i o n 

m a y i n v o l v e t h e n e r v e i n its i n t r a c r a n i a l , i n t r a t e m p o r a l o r 

e x t r a t e m p o r a l parts . P e r i p h e r a l lesions are m o r e c o m m o n 

a n d a b o u t t w o - t h i r d s o f t h e m are o f t h e i d i o p a t h i c v a r i e t y 

( T a b l e 14 .1 ) . 

A . I D I O P A T H I C 

T a b l e 14.1 C a u s e s o f f a c i a l p a r a l y s i s 

1. B e l l ' s P a l s y 

S i x t y t o s e v e n t y - f i v e p e r c e n t o f fac ia l paralysis is d u e t o 

Be l l ' s palsy. I t is d e f i n e d as idiopathic, peripheralfacial paralysis 

or paresis of acute onset. B o t h sexes are a f fec ted w i t h equa l 

f r e q u e n c y . A n y age g r o u p m a y be a f fec ted t h o u g h i n c i 

d e n c e rises w i t h i n c r e a s i n g age. A p o s i t i v e f a m i l y h i s t o r y is 

present i n 6—8% o f pa t ients . R i s k o f Be l l ' s palsy is m o r e i n 

d iabet i cs ( a n g i o p a t h y ) a n d p r e g n a n t w o m e n ( r e t e n t i o n o f 

fluid). 

Aetiology 

(a ) V i r a l i n f e c t i o n M o s t o f t h e e v i d e n c e s u p p o r t s t h e 

v i r a l a e t i o l o g y d u e t o herpes s i m p l e x , herpes zoster o r t h e 

E p s t e i n - B a r r v i r u s . O t h e r c r a n i a l nerves m a y also be 

i n v o l v e d i n Be l l ' s palsy w h i c h is t h u s c o n s i d e r e d a p a r t o f 

t h e t o t a l p i c t u r e o f p o l y n e u r o p a t h y . 

( b ) V a s c u l a r i s c h a e m i a I t m a y be p r i m a r y o r s e c o n d a r y . 

Primary ischaemia is i n d u c e d b y c o l d o r e m o t i o n a l stress. 

Secondary ischaemia is t h e resul t o f p r i m a r y i s chaemia w h i c h 

causes increased c a p i l l a r y p e r m e a b i l i t y l e a d i n g t o e x u d a 

t i o n o f fluid, o e d e m a a n d c o m p r e s s i o n o f m i c r o c i r c u l a t i o n 

o f t h e n e r v e . 

( c ) H e r e d i t a r y T h e f a l l o p i a n c a n a l is n a r r o w because 

o f h e r e d i t a r y p r e d i s p o s i t i o n a n d t h i s m a k e s t h e n e r v e 

1 . Central 

B r a i n a b s c e s s 

P o n t i n e g l i o m a s 

P o l i o m y e l i t i s 

M u l t i p l e s c l e r o s i s 

2 . Intracranial part (cerebellopontine angle) 

A c o u s t i c n e u r o m a 

M e n i n g i o m a 

C o n g e n i t a l c h o l e s t e a t o m a 

M e t a s t a t i c c a r c i n o m a 

M e n i n g i t i s 

3. Intratemporal part 

( a ) I d i o p a t h i c 

B e l l ' s p a l s y 

M e l k e r s s o n ' s s y n d r o m e 

( b ) i n f e c t i o n s 

A c u t e s u p p u r a t i v e o t i t i s m e d i a 

C h r o n i c s u p p u r a t i v e o t i t i s m e d i a 

H e r p e s z o s t e r o t i c u s 

M a l i g n a n t o t i t i s e x t e r n a 

( c ) T r a u m a 

S u r g i c a l : M a s t o i d e c t o m y 

S t a p e d e c t o m y 

A c c i d e n t a l : F r a c t u r e s o f t e m p o r a l b o n e 

( d ) N e o p l a s m s 

M a l i g n a n c i e s o f e x t e r n a l a n d m i d d l e e a r 

G l o m u s j u g u l a r e t u m o u r 

F a c i a l n e r v e n e u r o m a 

M e t a s t a s i s t o t e m p o r a l b o n e ( f r o m c a n c e r o f 

b r e a s t , b r o n c h u s , p r o s t a t e ) 

4. Extracranial part 

M a l i g n a n c y o f p a r o t i d 

S u r g e r y o f p a r o t i d 

A c c i d e n t a l i n j u r y i n p a r o t i d r e g i o n 

N e o n a t a l f a c i a l i n j u r y ( o b s t e t r i c a l f o r c e p s ) 

5. Systemic diseases 

D i a b e t e s m e l l i t u s 

H y p o t h y r o i d i s m 

U r a e m i a 

P o l y a r t e r i t i s n o d o s a 

W e g e n e r ' s g r a n u l o m a t o s i s 

S a r c o i d o s i s ( H e e r f o r d t ' s s y n d r o m e ) 

L e p r o s y 

L e u k a e m i a 

D e m y e l i n a t i n g d i s e a s e 

s u s c e p t i b l e t o e a r l y c o m p r e s s i o n w i t h t h e s l i g h t e s t 

o e d e m a . T e n p e r c e n t o f t h e cases o f B e l l ' s palsy h a v e a 

p o s i t i v e f a m i l y h i s t o r y . 

( d ) A u t o i m m u n e d i s o r d e r T - l y m p h o c y t e changes have 

b e e n o b s e r v e d . 



Clinical Features ( F i g . 1 4 . 6 ) 

O n s e t is s u d d e n . P a t i e n t is u n a b l e t o close h is eye. O n 

a t t e m p t i n g t o close t h e eye , eyeba l l t u r n s u p a n d o u t (Bel l ' s 

p h e n o m e n o n ) . Saliva d r i b b l e s f r o m t h e angle o f m o u t h . 

Face b e c o m e s a s y m m e t r i c a l . Tears f l o w d o w n f r o m t h e eye 

( e p i p h o r a ) . P a i n i n t h e ear m a y precede o r a c c o m p a n y t h e 

n e r v e paralysis . S o m e c o m p l a i n o f noise i n t o l e r a n c e (stape

d i a l paralysis) o r loss o f taste ( i n v o l v e m e n t o f c h o r d a t y m 

p a n i ) . Paralysis m a y be c o m p l e t e o r i n c o m p l e t e . Be l l ' s palsy 

is r e c u r r e n t i n 3—10% o f pa t ients . 

Diagnosis 

D i a g n o s i s is a l w a y s b y e x c l u s i o n . A l l o t h e r k n o w n causes 

o f p e r i p h e r a l fac ia l paralysis s h o u l d be e x c l u d e d . T h i s 

r e q u i r e s c a r e f u l h i s t o r y , c o m p l e t e o t o l o g i c a l a n d h e a d a n d 

n e c k e x a m i n a t i o n , X - r a y s tudies , b l o o d tests s u c h as t o t a l 

c o u n t , p e r i p h e r a l smear, s e d i m e n t a t i o n ra te , b l o o d sugar 

a n d s e r o l o g y . 

N e r v e e x c i t a b i l i t y tests are d o n e d a i l y o r o n a l ternate 

days a n d c o m p a r e d w i t h t h e n o r m a l side t o m o n i t o r n e r v e 

d e g e n e r a t i o n . 

L o c a l i s i n g t h e site o f l es ion ( topodiagnosis ) helps i n estab

l i s h i n g t h e a e t i o l o g y and also t h e site o f surgical d e c o m p r e s 

s i o n o f n e r v e , i f t h a t becomes necessary. 

Treatment 

G e n e r a l 

1 . Reassurance . 

2. R e l i e f o f ear p a i n b y analgesics. 

3 . C a r e o f t h e eye as o u t l i n e d o n page 109 . E y e m u s t be 

p r o t e c t e d against e x p o s u r e k e r a t i t i s . 

-1. P h y s i o t h e r a p y o r massage o f t h e fac ia l musc les gives 

p s y c h o l o g i c a l s u p p o r t to t h e p a t i e n t . I t has n o t b e e n 

F i g u r e 14 .6 

F a c i a l p a r a l y s i s l e f t s i d e . C o m p a r e w i t h n o r m a l s i d e . 

s h o w n t o i n f l u e n c e r e c o v e r y . A c t i v e facial m o v e 

m e n t s are e n c o u r a g e d w h e n t h e r e is r e t u r n o f s o m e 

m o v e m e n t t o t h e facial muscles . 

M e d i c a l m a n a g e m e n t 

Steroids. T h e i r u t i l i t y has n o t b e e n p r o v e d b e y o n d d o u b t i n 

c a r e f u l l y c o n t r o l l e d studies . P r e d n i s o l o n e is t h e d r u g o f 

c h o i c e . I f p a t i e n t r e p o r t s w i t h i n 1 w e e k , t h e a d u l t dose o f 

p r e d n i s o l o n e is 1 m g / k g / d a y d i v i d e d i n t o m o r n i n g a n d 

e v e n i n g doses f o r 5 days. P a t i e n t is seen o n the 5 t h d a y . I f 

paralysis is i n c o m p l e t e o r is r e c o v e r i n g , dose is t a p e r e d 

d u r i n g t h e n e x t 5 days. I f paralysis r e m a i n s c o m p l e t e , t h e 

same dose is c o n t i n u e d f o r a n o t h e r 10 days a n d thereaf ter 

t a p e r e d i n n e x t 5 days, ( t o t a l o f 2 0 days) . C o n t r a i n d i c a t i o n s 

t o use o f s teroids i n c l u d e p r e g n a n c y , diabetes , h y p e r t e n s i o n , 

p e p t i c u l c e r , p u l m o n a r y t u b e r c u l o s i s a n d g l a u c o m a . 

S tero ids have b e e n f o u n d u s e f u l t o p r e v e n t i n c i d e n c e o f 

synkines is , c r o c o d i l e tears a n d to s h o r t e n t h e r e c o v e r y t i m e 

o f facial paralysis. S tero ids can be c o m b i n e d w i t h a c y c l o v i r 

f o r H e r p e s zoster o t i c u s o r Bel l 's palsy. 

Other drugs. V a s o d i l a t o r s , v i t a m i n s , mast ce l l i n h i b i t o r s , 

a n t i h i s t a m i n i c s have n o t b e e n f o u n d u s e f u l . 

S u r g i c a l t r e a t m e n t N e r v e d e c o m p r e s s i o n rel ieves pres

sure o n t h e n e r v e f ibres a n d t h u s i m p r o v e s t h e m i c r o c i r c u 

l a t i o n o f t h e n e r v e . V e r t i c a l a n d t y m p a n i c segments o f 

n e r v e are d e c o m p r e s s e d . S o m e w o r k e r s have suggested 

t o t a l d e c o m p r e s s i o n i n c l u d i n g l a b y r i n t h i n e s e g m e n t b y 

p o s t a u r a l a n d m i d d l e fossa a p p r o a c h . 

Prognosis 

E i g h t y - f i v e t o n i n e t y p e r c e n t o f t h e p a t i e n t s r e c o v e r f u l l y . 

1 0 - 1 5 % r e c o v e r i n c o m p l e t e l y a n d m a y be l e f t w i t h s o m e 

s t igmata o f r e g e n e r a t i o n . R e c u r r e n t facial palsy m a y n o t 

r e c o v e r f u l l y . P r o g n o s i s is g o o d i n i n c o m p l e t e Be l l ' s palsy 

(95%) c o m p l e t e r e c o v e r y ) a n d i n those w h e r e c l i n i c a l 

r e c o v e r y starts w i t h i n 3 w e e k s o f onset ( 7 5 % c o m p l e t e 

r e c o v e r y ) . 

2 . M e l k e r s s o n ' s S y n d r o m e 

I t is also an i d i o p a t h i c d i s o r d e r c o n s i s t i n g o f a t r i a d o f facial 

paralysis, s w e l l i n g o f l ips a n d f i s sured t o n g u e . Paralysis m a y 

be r e c u r r e n t . T r e a t m e n t is t h e same as f o r Be l l ' s palsy. 

R e c u r r e n t f a c i a l p a l s y R e c u r r e n t facial palsy is seen i n 

Bel l ' s palsy ( 3 - 1 0 % cases), M e l k e r s s o n ' s s y n d r o m e , diabetes, 

sarcoidosis a n d t u m o u r s . R e c u r r e n t palsy o n t h e same side 

m a y be caused b y a t u m o u r i n 3 0 % o f cases. 

B i l a t e r a l f a c i a l p a r a l y s i s S i m u l t a n e o u s b i l a t e r a l facial 

paralysis m a y be seen i n G u i l l a i n - B a r r e s y n d r o m e , s a r c o i 

dosis, s ickle ce l l disease, acute l e u k a e m i a , b u l b a r palsy, l e p 

rosy a n d s o m e o t h e r sys temic d i sorders . 



Facia l N e r v e a n d Its D i s o r d e r s 

B. I N F E C T I O N S 

I 
H e r p e s Z o s t e r O t i c u s 

( R a m s a y - H u n t S y n d r o m e ) I 
T h e r e is fac ia l paralysis a l o n g w i t h ves icu lar rash i n t h e 

e x t e r n a l a u d i t o r y canal a n d p i n n a ( F i g . 14 .7 ) . T h e r e m a y 

also b e anaesthesia o f face, g iddiness a n d h e a r i n g i m p a i r 

m e n t d u e t o i n v o l v e m e n t o f V t h a n d V I H t h nerves . 

T r e a t m e n t is t h e same as f o r Be l l ' s palsy. 

Infections of Middle Ear (see page 90) 

Malignant Otitis Externa (see page 58) 

C . T R A U M A 

1 . F r a c t u r e s o f T e m p o r a l B o n e 

Fractures o f t e m p o r a l b o n e m a y be longitudinal, transverse o r 

mixed ( F i g . 14 .8 ) . Facial palsy is seen m o r e o f t e n i n t r a n s 

verse f rac tures ( 5 0 % ) . Paralysis is d u e t o i n t r a n e u r a l h a e m a 

t o m a , c o m p r e s s i o n b y a b o n y sp icu le o r t r a n s e c t i o n o f 

n e r v e . I n these cases, i t is i m p o r t a n t t o k n o w w h e t h e r 

paralysis was o f i m m e d i a t e o r d e l a y e d onset . D e l a y e d onset 

paralysis is t r e a t e d c o n s e r v a t i v e l y l i k e Be l l ' s palsy w h i l e 

i m m e d i a t e onset paralysis m a y r e q u i r e s u r g e r y i n t h e f o r m 

o f d e c o m p r e s s i o n , re -anas tomosis o f c u t ends o r cable 

n e r v e gra f t ( T a b l e 14 .2 ) . 

Roof of external 
and middle ear 
and antrum 

Parietal or 
temporal blow 
causes 
ongitudinal 

fracture 

Occipital blow causes 
transverse fracture 

F i g u r e 14.8 

( A ) L o n g i t u d i n a l f r a c t u r e r u n s a l o n g t h e a x i s o f p e t r o u s p y r a 

m i d . T y p i c a l l y , i t s t a r t s a t s q u a m o u s p a r t o f t e m p o r a l b o n e , 

r u n s t h r o u g h r o o f o f e x t e r n a l e a r c a n a l a n d m i d d l e e a r t o w a r d s 

t h e p e t r o u s a p e x , a n d t o f o r a m e n l a c e r u m . ( B ) T r a n s v e r s e f r a c 

t u r e . I t r u n s a c r o s s t h e a x i s o f p e t r o u s . T y p i c a l l y , i t b e g i n s a t 

f o r a m e n m a g n u m , p a s s e s t h r o u g h o c c i p i t a l b o n e , j u g u l a r 

f o s s a , p e t r o u s p y r a m i d e n d i n g i n m i d d l e c r a n i a l f o s s a . I t m a y 

p a s s m e d i a l , l a t e r a l o r t h r o u g h t h e l a b y r i n t h . 

F i g u r e 14 .7 

R a m s a y - H u n t s y n d r o m e . N o t e f a c i a l p a l s y a n d s m a l l v e s i c l e s i n t h e c o n c h a o f t h e r i g h t s i d e . 



| D i f f e r e n c e s i n l o n g i t u d i n a l a n d t r a n s v e r s e f r a c t u r e s o f t e m p o r a l b o n e 

Longitudinal Transverse 

• F r e q u e n c y M o r e c o m m o n ( 8 0 % ) L e s s c o m m o n ( 2 0 % ) 

• T y p e o f i n j u r y P a r i e t a l b l o w O c c i p i t a l b l o w 

• F r a c t u r e l i n e R u n s p a r a l l e l t o l o n g a x i s o f p e t r o u s p y r a m i d . 

S t a r t s a t s q u a m o u s p a r t o f t e m p o r a l b o n e t o e n d 

a t f o r a m e n l a c e r u m 

R u n s a c r o s s t h e p e t r o u s S t a r t s a t f o r a m e n 

m a g n u m o r j u g u l a r f o r a m e n t o w a r d s t h e f o r a m e n 

s p i n o s u m 

• B l e e d i n g f r o m e a r C o m m o n , d u e t o i n j u r y t o t e g m e n a n d t y m p a n i c 

m e m b r a n e 

A b s e n t b e c a u s e t y m p a n i c m e m b r a n e i s i n t a c t . 

H a e m o t y m p a n u m m a y b e s e e n 

• C . S . F . o t o r r h o e a P r e s e n t , o f t e n m i x e d w i t h b l o o d A b s e n t o r u n m a n i f e s t e d 

• S t r u c t u r e s i n j u r e d T e g m e n , o s s i c l e s a n d t y m p a n i c m e m b r a n e L a b y r i n t h o r C N V I I I 

• H e a r i n g l o s s C o n d u c t i v e S e n s o r i n e u r a l 

• V e r t i g o L e s s o f t e n ; d u e t o c o n c u s s i o n S e v e r e , d u e t o i n j u r y t o l a b y r i n t h o r C N V I I I 

• F a c i a l p a r a l y s i s L e s s ( 2 0 % ) , d e l a y e d o n s e t . N e r v e i s i n j u r e d i n 

t y m p a n i c s e g m e n t , d i s t a l t o g e n i c u l a t e g a n g l i o n 

M o s t c o m m o n ( 5 0 % ) . I m m e d i a t e o n s e t . I n j u r y t o 

n e r v e i n m e a t a l o r l a b y r i n t h i n e s e g m e n t p r o x i m a l t o 

g e n i c u l a t e g a n g l i o n . 

2 . E a r o r M a s t o i d S u r g e r y 

Facial n e r v e is i n j u r e d d u r i n g s t a p e d e c t o m y , t y m p a n o p l a s t y 

o r m a s t o i d s u r g e r y . Paralysis m a y be i m m e d i a t e o r d e l a y e d 

a n d t r e a t m e n t is t h e same as i n t e m p o r a l b o n e t r a u m a . 

S o m e t i m e s , n e r v e is para lysed d u e t o pressure o f p a c k i n g 

o n t h e e x p o s e d n e r v e a n d this s h o u l d be r e l i e v e d f i r s t . 

O p e r a t i v e i n j u r i e s t o fac ia l n e r v e c a n be a v o i d e d i f 

a t t e n t i o n is p a i d t o t h e f o l l o w i n g : 

( i ) A n a t o m i c a l k n o w l e d g e o f t h e course o f facial n e r v e , 

poss ible v a r i a t i o n s a n d a n o m a l i e s a n d its s u r g i c a l 

l a n d m a r k s . C a d a v e r dissect ions s h o u l d be an i m p o r 

t a n t par t o f t h e t r a i n i n g i n ear s u r g e r y . 

( i i ) A l w a y s w o r k i n g a l o n g t h e course o f n e r v e a n d n e v e r 

across i t . 

( i i i ) C o n s t a n t i r r i g a t i o n w h e n d r i l l i n g , t o a v o i d t h e r m a l 

i n j u r y . U s e d i a m o n d b u r r w h e n w o r k i n g near t h e 

n e r v e . 

( i v ) G e n t l e h a n d l i n g o f t h e n e r v e w h e n i t is e x p o s e d , 

a v o i d i n g a n y pressure o f i n s t r u m e n t s o n t h e n e r v e . 

( v ) N o t t o r e m o v e a n y g r a n u l a t i o n s t h a t p e n e t r a t e t h e 

n e r v e . 

( v i ) U s i n g m a g n i f i c a t i o n ; n e v e r t o w o r k o n facial n e r v e 

w i t h o u t an o p e r a t i n g m i c r o s c o p e . 

3 . P a r o t i d S u r g e r y a n d T r a u m a t o F a c e 

Facial n e r v e m a y be i n j u r e d i n s u r g e r y o f p a r o t i d t u m o u r s 

o r d e l i b e r a t e l y exc ised i n m a l i g n a n t t u m o u r s . A c c i d e n t a l 

i n j u r i e s i n t h e p a r o t i d r e g i o n can also cause facial paralysis . 

A p p l i c a t i o n o f o b s t e t r i c a l forceps m a y also resul t i n facial 

paralysis i n t h e n e o n a t e d u e t o pressure o n t h e e x t r a t e m -

p o r a l par t o f n e r v e . 

D. N E O P L A S M S 

1 . I n t r a t e m p o r a l N e o p l a s m s 

C a r c i n o m a o f e x t e r n a l o r m i d d l e ear, g l o m u s t u m o u r , 

r h a b d o m y o s a r c o m a a n d metas ta t i c t u m o u r s o f t e m p o r a l 

b o n e , a l l resu l t i n facial paralysis . Fac ia l n e r v e n e u r o m a 

o c c u r s a n y w h e r e a l o n g t h e c o u r s e o f n e r v e a n d p r o d u c e s 

paralysis o f g r a d u a l o r s u d d e n onse t . I t is t r e a t e d b y e x c i 

s i o n a n d n e r v e g r a f t i n g . H i g h r e s o l u t i o n C T scan a n d 

g a d o l i n i u m - e n h a n c e d M R I is v e r y usefu l f o r fac ia l n e r v e 

t u m o u r . 

2 . T u m o u r s o f P a r o t i d 

Facial paralysis w i t h t u m o u r o f t h e p a r o t i d a l m o s t a lways 

i m p l i e s m a l i g n a n c y (see T u m o u r s o f sal ivary g lands) . 

E . S Y S T E M I C D I S E A S E S A N D 

F A C I A L P A R A L Y S I S 

P e r i p h e r a l fac ia l paralysis is m o s t l y o f i d i o p a t h i c v a r i e t y 

b u t a lways needs e x c l u s i o n o f diabetes , h y p o t h y r o i d i s m , 

l e u k a e m i a , sarcoidosis , p e r i a r t e r i t i s n o d o s a , W e g e n e r ' s 

g r a n u l o m a t o s i s , l e p r o s y , syphi l i s a n d d e m y e l i n a t i n g disease. 



Facia l N e r v e a n d Its D i s o r d e r s 

L O C A L I S A T I O N O F F A C I A L L E S I O N 

1 . C e n t r a ] F a c i a ) P a r a l y s i s 

I t is caused b y cerebrovascular accidents ( h a e m o r r h a g e , 

t h r o m b o s i s o r e m b o l i s m ) , t u m o u r o r an abscess. I t causes 

paralysis o f o n l y the l o w e r h a l f o f face o n t h e contra la tera l 

side. F o r e h e a d m o v e m e n t s are r e t a i n e d d u e t o b i l a t e r a l 

i n n e r v a t i o n o f f r o n t a l i s m u s c l e . I n v o l u n t a r y e m o t i o n a l 

m o v e m e n t s a n d t h e t o n e o f facial muscles are also r e t a i n e d . 

2 . P e r i p h e r a l F a c i a l P a r a l y s i s 

A l l t h e musc les o f t h e face o n t h e i n v o l v e d side are p a r a l y 

sed. P a t i e n t is u n a b l e t o f r o w n , close t h e eye , purse t h e l ips 

o r W h i s t l e . 

A l e s i o n at the level of nucleus is i d e n t i f i e d b y associated 

paralysis o f V l t h n e r v e . 

A l e s i o n at cerebellopontine angle is i d e n t i f i e d b y t h e p r e s 

e n c e o f v e s t i b u l a r a n d a u d i t o r y defects a n d i n v o l v e m e n t o f 

o t h e r c r a n i a l nerves s u c h as V t h , I X t h , X t h a n d X l t h . 

A lesion in the bony canal, from i n t e r n a l acoust ic m e a t u s 

t o s t y l o m a s t o i d f o r a m e n , c a n be loca l i sed b y t o p o d i a g n o s -

t i c tests. 

A lesion outside the temporal b o n e , i n t h e p a r o t i d area, 

affects o n l y t h e m o t o r f u n c t i o n s o f n e r v e . I t m a y s o m e 

t i m e s be i n c o m p l e t e as s o m e branches o f t h e n e r v e m a y 

n o t be i n v o l v e d i n t u m o u r o r t r a u m a . 

Secretomotor 
fibres (Red) 

Motor fibres 

Taste fibres (Green] 

I 
T o p o d i a g n o s t i c T e s t s f o r L e s i o n s in 

I n t r a t e m p o r a l P a r t ( F i g . 1 4 . 9 ) 1 
T h e f o l l o w i n g tests are u s e f u l i n f i n d i n g t h e site o f l e s i o n 

i n paralysis o f l o w e r m o t o r n e u r o n . 

1 . S c h i r m e r ' s tes t I t c o m p a r e s l a c r i m a t i o n o f t h e t w o 

sides. A s t r ip o f f i l t e r p a p e r is h o o k e d i n t h e l o w e r f o r n i x 

o f each eye a n d t h e a m o u n t o f w e t t i n g o f s t r ip m e a s u r e d . 

D e c r e a s e d l a c r i m a t i o n indica tes l e s i o n p r o x i m a l t o t h e 

g e n i c u l a t e g a n g l i o n as t h e s e c r e t o m o t o r f ibres t o l a c r i m a l 

g l a n d leave at t h e g e n i c u l a t e g a n g l i o n v i a greater s u p e r f i 

c ia l p e t r o s a l n e r v e . 

2 . S t a p e d i a l r e f l e x S tapedia l r e f l e x is lost i n lesions a b o v e 

t h e n e r v e t o s tapedius . I t is tested b y t y m p a n o m e t r y . 

3 . T a s t e test I t c a n be m e a s u r e d b y a d r o p o f salt o r sugar 

s o l u t i o n p l a c e d o n o n e side o f t h e p r o t r u d e d t o n g u e , o r b y 

e l e c t r o g u s t o m e t r y . I m p a i r m e n t o f taste i n d i c a t e s l e s i o n 

a b o v e t h e c h o r d a t y m p a n i . 

4 . S u b m a n d i b u l a r s a l i v a r y flow tes t I t also measures 

f u n c t i o n o f c h o r d a t y m p a n i . P o l y t h e n e tubes are passed 

i n t o b o t h W h a r t o n ' s d u c t s a n d d r o p s o f saliva c o u n t e d 

Sublingual and 
submandibular 
glands 

Motor fibres 
to face 

F i g u r e 14.9 

T o p o g r a p h i c a l l o c a l i s a t i o n o f V M t h n e r v e l e s i o n s . ( A ) S u p r a g e n -

i c u l a t e o r t r a n s g e n i c u l a t e l e s i o n . S e c r e t o m o t o r f i b r e s t o t h e l a c 

r i m a l g l a n d l e a v e a t t h e g e n i c u l a t e g a n g l i o n a n d a r e i n t e r r u p t e d 

i n l e s i o n s s i t u a t e d a t / o r p r o x i m a l t o g e n i c u l a t e g a n g l i o n . ( B ) 

S u p r a s t a p e d i a l l e s i o n s c a u s e l o s s o f s t a p e d i a l r e f l e x a n d t a s t e 

b u t p r e s e r v e l a c r i m a t i o n . ( C ) l n f r a s t a p e d i a l l e s i o n s c a u s e l o s s 

o f t a s t e b u t p r e s e r v e s t a p e d i a l r e f l e x a n d l a c r i m a t i o n . ( D ) 

I n f r a c h o r d a l l e s i o n s c a u s e l o s s o f f a c i a l m o t o r f u n c t i o n o n l y . 

d u r i n g o n e m i n u t e p e r i o d . D e c r e a s e d s a l i v a t i o n s h o w s 

i n j u r y a b o v e t h e c h o r d a . 

C O M P L I C A T I O N S F O L L O W I N G 

F A C I A L P A R A L Y S I S 

P e r i p h e r a l facial paralysis d u e t o a n y cause m a y resul t i n 

a n y o f t h e f o l l o w i n g c o m p l i c a t i o n s : 

1 . I n c o m p l e t e r e c o v e r y Facial a s y m m e t r y persists. E y e 

c a n n o t be c losed r e s u l t i n g i n e p i p h o r a . A w e a k o r a l s p h i n c 

ter causes d r o o l i n g a n d d i f f i c u l t y i n t a k i n g f o o d . 

2 . E x p o s u r e k e r a t i t i s E y e c a n n o t be c losed, tear f i l m 

f r o m t h e c o r n e a evaporates c a u s i n g dryness , e x p o s u r e k e r 

at i t is a n d c o r n e a l u l c e r . T h i s is w o r s e w h e n tear p r o d u c t i o n 

is also a f fec ted . I t can be p r e v e n t e d b y use o f a r t i f i c i a l tears 

( m e t h y l c e l l u l o s e drops ) e v e r y 1—2 h o u r s , eye o i n t m e n t a n d 

p r o p e r c o v e r f o r t h e eye at n i g h t . 

T e m p o r a r y t a r s o r r h a p h y m a y also be i n d i c a t e d . E y e c l o 

sure can also be i m p r o v e d b y u s i n g g o l d - w e i g h t i m p l a n t 

s u t u r e d t o t h e tarsal plate deep t o l e v a t o r palpebrae m u s c l e . 

3 . S y n k i n e s i s ( m a s s m o v e m e n t ) W h e n t h e p a t i e n t 

w i s h e s t o close t h e eye, c o r n e r o f m o u t h also t w i t c h e s o r 



v i c e versa. I t is d u e t o cross i n n e r v a t i o n o f f ibres ; t h e r e is 

n o t r e a t m e n t . 

4 . T i c s a n d s p a s m s T h e y are t h e resul t o f f a u l t y r e g e n 

e r a t i o n o f f i b r e s . I n v o l u n t a r y m o v e m e n t s are seen o n t h e 

a f f e c t e d side o f t h e face. 

5 . C o n t r a c t u r e s T h e y resul t f r o m f ibros is o f a t r o p h i e d 

muscles o r f i x e d c o n t r a c t i o n o f a g r o u p o f muscles . T h e y 

affect m o v e m e n t s o f face b u t facial s y m m e t r y at rest is g o o d . 

6 . C r o c o d i l e t e a r s ( g u s t a t o r y l a c r i m a t i o n ) T h e r e is 

u n i l a t e r a l l a c r i m a t i o n w i t h m a s t i c a t i o n . T h i s is d u e t o 

f a u l t y r e g e n e r a t i o n o f p a r a s y m p a t h e t i c f ibres w h i c h n o w 

s u p p l y l a c r i m a l g l a n d ins tead o f t h e sal ivary glands . I t can 

be t r e a t e d b y s e c t i o n o f greater s u p e r f i c i a l petrosa l n e r v e o r 

tympanic neurectomy. 

7 . F r e y ' s s y n d r o m e ( g u s t a t o r y s w e a t i n g ) T h e r e is 

s w e a t i n g a n d flushing o f s k i n o v e r t h e p a r o t i d area d u r i n g 

m a s t i c a t i o n . I t results f r o m p a r o t i d s u r g e r y . 

8 . P s y c h o l o g i c a l a n d s o c i a l p r o b l e m s D r o o l i n g d u r 

i n g e a t i n g a n d d r i n k i n g a n d i m p a i r m e n t o f speech cause 

social p r o b l e m s . 

H Y P E R K I N E T I C D I S O R D E R S O F 

F A C I A L N E R V E 

T h e y are charac ter i sed b y i n v o l u n t a r y t w i t c h i n g o f facial 

muscles o n o n e o r b o t h sides. 

1 . H e m i f a c i a l s p a s m I t is characterised by repeated, u n c o n 

trol lable t w i t c h i n g s o f facial muscles o n one side (F ig . 14.10) . 

I t is o f t w o types (a) essential o r idiopathic, w h e r e cause is n o t 

k n o w n a n d (b) secondary, w h e r e cause is acoustic n e u r o m a , 

congeni ta l cholesteatoma o r g l o m u s t u m o u r . M a n y cases o f 

hemifac ia l spasm are d u e t o i r r i t a t i o n o f the nerve because o f 

a vascular l o o p at the c e r e b e l l o p o n t i n e angle. M i c r o v a s c u l a r 

decompress ion t h r o u g h poster ior fossa c r a n i o t o m y has m e t 

w i t h h i g h success rate i n these cases. I d i o p a t h i c type has b e e n 

treated b y selective sect ion o f the branches o f facial n e r v e i n 

the p a r o t i d o r b y p u n c t u r i n g the facial nerve w i t h a needle i n 

its t y m p a n i c segment . 

B o t u l i n u m t o x i n has b e e n used i n t h e a f fec ted m u s c l e . 

I t b l o c k s t h e n e u r o m u s c u l a r j u n c t i o n b y p r e v e n t i n g release 

o f a c e t y l c h o l i n e . 

2 . B l e p h a r o s p a s m T w i t c h i n g s a n d spasms are l i m i t e d t o 

o r b i c u l a r s o c u l i musc les o n b o t h sides. T h e eyes are c losed 

d u e t o m u s c l e spasms c a u s i n g f u n c t i o n a l b l indness . T h e 

cause is u n c e r t a i n , b u t p r o b a b l y lies i n the basal gangl ia . I t 

is t r e a t e d b y se lect ive s e c t i o n o f nerves s u p p l y i n g musc les 

a r o u n d t h e eye o n b o t h sides. 

B o t u l i n u m - A t o x i n i n j e c t e d i n t o t h e p e r i o r b i t a l muscles 

gives r e l i e f f o r 3—6 m o n t h s . I n j e c t i o n can be repea ted i f 

necessary. 

F i g u r e 14.10 

H e m i f a c i a l s p a s m . N o t e a l l t h e f a c i a l m u s c l e s a n d p l a t y s m a i n 

s p a s m . P i c t u r e t a k e n d u r i n g p a r o x y s m o f c l o n i c c o n t r a c t i o n s . 

S U R G E R Y O F F A C I A L N E R V E 

1 . D e c o m p r e s s i o n T h e n e r v e m a y be c o m p r e s s e d b y 

o e d e m a , h a e m a t o m a o r a fractured b o n e i n its i n f r a t e m p o 

r a l p a r t . T h e b o n y canal is e x p o s e d a n d u n c a p p e d . T h e 

sheath o f n e r v e is also s l i t t o r e l i e v e pressure d u e t o o e d e m a 

o r i n t r a n e u r a l h a e m a t o m a . 

2 . E n d t o e n d a n a s t o m o s i s T h i s is d o n e w h e n t h e gap 

b e t w e e n severed ends o f the nerves is o n l y a f e w i r i i l l i m e t r e s . 

I t is a sui table p r o c e d u r e f o r e x t r a t e m p o r a l par t o f t h e n e r v e . 

T h e r e s h o u l d n o t be any tens ion i n the a p p r o x i m a t e d ends. 

3 . N e r v e g r a f t ( c a b l e g r a f t ) W h e n t h e gap b e t w e e n sev

e r e d ends c a n n o t be c losed b y e n d t o e n d anastomosis , a 

n e r v e graf t is m o r e suitable t h a n ex tens ive r e - r o u t i n g o r 

m o b i l i s a t i o n o f n e r v e . N e r v e graf t is t a k e n from greater 

a u r i c u l a r , la teral cu taneous n e r v e o f t h i g h o r t h e sural n e r v e . 

I n t h e b o n y canal , the graf t m a y n o t r e q u i r e a n y s u t u r i n g . 

4 . H y p o g l o s s a l - f a c i a l a n a s t o m o s i s H y p o g l o s s a l n e r v e 

is a n a s t o m o s e d t o t h e severed p e r i p h e r a l e n d o f t h e facial 

n e r v e . I t i m p r o v e s t h e m u s c l e t o n e a n d p e r m i t s s o m e 

m o v e m e n t s o f facial muscles , b u t at t h e expense o f a t r o p h y 

o f t o n g u e o n t h a t side. H o w e v e r , d i s a b i l i t y o f t o n g u e d u e 

t o a t r o p h y is n o t so severe a n d p a t i e n t adjusts t o t h e d i f f i 

c u l t y i n c h e w i n g a n d a r t i c u l a t i o n after a f e w w e e k s . 

5 . P l a s t i c p r o c e d u r e s T h e y are used t o i m p r o v e c o s m e t i c 

appearance w h e n n e r v e g r a f t i n g is n o t feasible o r has f a i l e d . 

T h e p r o c e d u r e s i n c l u d e facial slings, face l i f t o p e r a t i o n o r 

slings o f masseter a n d t e m p o r a l i s m u s c l e . T h e la t ter also 

gives s o m e m o v e m e n t t o face i n a d d i t i o n t o s y m m e t r y . 



Meniere's Disease 

M e n i e r e ' s Disease, also ca l led endolymphatic hydrops, is a d i s 

o r d e r o f t h e i n n e r ear w h e r e t h e e n d o l y m p h a t i c system is 

d i s t e n d e d w i t h e n d o l y m p h . I t is character ised b y (i) v e r t i g o , 

( i i) s e n s o r i n e u r a l h e a r i n g loss a n d ( i i i ) t i n n i t u s a n d ( iv) aural 

ful lness . 

| Pathology | 

T h e m a i n p a t h o l o g y is d i s t e n s i o n o f e n d o l y m p h a t i c sys

t e m , m a i n l y a f f e c t i n g t h e c o c h l e a r d u c t (scala m e d i a ) 

a n d t h e s a c c u l e , a n d t o a lesser e x t e n t t h e u t r i c l e a n d 

s e m i c i r c u l a r canals . T h e d i l a t a t i o n o f c o c h l e a r d u c t is 

s u c h t h a t , i t m a y c o m p l e t e l y f d l t h e scala v e s t i b u l i ; t h e r e 

is m a r k e d b u l g i n g o f R e i s s n e r ' s m e m b r a n e w h i c h m a y 

e v e n h e r n i a t e t h r o u g h t h e h e l i c o t r e m a i n t o t h e a p i c a l 

p a r t o f scala t y m p a n i ( F i g . 1 5 . 1 ) . T h e d i s t e n d e d saccule 

m a y c o m e t o l i e against t h e stapes f o o t p l a t e . T h e u t r i c l e 

a n d saccu le m a y s h o w o u t - p o u c h i n g s i n t o t h e s e m i c i r 

c u l a r canals . 

A e t i o l o g y 

T h e m a i n p a t h o l o g y i n M e n i e r e ' s disease is d i s t e n s i o n o f 

e n d o l y m p h a t i c sys tem d u e t o increased v o l u m e o f e n d o 

l y m p h . T h i s can resul t e i t h e r f r o m increased p r o d u c t i o n o f 

e n d o l y m p h o r its f a u l t y a b s o r p t i o n o r b o t h . N o r m a l l y , 

e n d o l y m p h is secreted b y stria vascularis , f i l ls t h e m e m b r a 

n o u s l a b y r i n t h a n d is a b s o r b e d t h r o u g h t h e e n d o l y m p h a t i c 

sac (see page 1 2 f o r i n n e r ear f l u i d s ) . 

T h e exact cause o f M e n i e r e ' s disease is n o t y e t k n o w n . 

V a r i o u s t h e o r i e s have b e e n p o s t u l a t e d ( F i g . 15 .2 ) . 

1 . D e f e c t i v e a b s o r p t i o n b y e n d o l y m p h a t i c s a c 

N o r m a l l y , e n d o l y m p h is c a r r i e d b y t h e e n d o l y m p h a t i c 

d u c t t o t h e sac w h e r e i t is absorbed . D e f e c t i v e a b s o r p t i o n 

b y t h e sac m a y be respons ib le f o r raised e n d o l y m p h p r e s 

sure. E x p e r i m e n t a l o b s t r u c t i o n o f e n d o l y m p h a t i c sac a n d 

its d u c t also p r o d u c e s h y d r o p s . I s chaemia o f sac has b e e n 

o b s e r v e d i n cases o f M e n i e r e ' s disease u n d e r g o i n g sac s u r 

g e r y , i n d i c a t i n g p o o r v a s c u l a r i t y a n d t h u s p o o r a b s o r p t i o n 
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F i g u r e 15.2 

A e t i o l o g i c f a c t o r s a n d s y m p t o m a t o l o g y o f M e n i e r e ' s d i s e a s e 

( e n d o l y m p h a t i c h y d r o p s ) . 

b y t h e sac. D i s t e n s i o n o f m e m b r a n o u s l a b y r i n t h leads t o 

r u p t u r e o f Reissner 's m e m b r a n e a n d t h u s m i x i n g o f p e r i 

l y m p h w i t h e n d o l y m p h , w h i c h is t h o u g h t t o b r i n g a b o u t 

an a t tack o f v e r t i g o . 

2 . V a s o m o t o r d i s t u r b a n c e T h e r e is s y m p a t h e t i c o v e r 

a c t i v i t y r e s u l t i n g i n spasm o f i n t e r n a l a u d i t o r y ar tery a n d / 

o r its b r a n c h e s , thus i n t e r f e r i n g w i t h t h e f u n c t i o n o f 

c o c h l e a r o r v e s t i b u l a r sensory n e u r o e p i t h e l i u m . T h i s is 

respons ib le f o r deafness a n d v e r t i g o . A n o x i a o f capil laries o f 

stria vascularis also causes increased p e r m e a b i l i t y , w i t h t r a n 

s u d a t i o n o f fluid and increased p r o d u c t i o n o f e n d o l y m p h . 

3 . A l l e r g y T h e o f f e n d i n g a l l e r g e n m a y be a f o o d s t u f f o r 

an i n h a l a n t . I n these cases, i n n e r ear acts as t h e " s h o c k 

o r g a n " p r o d u c i n g excess o f e n d o l y m p h . N e a r l y 5 0 % o f 

pat ients w i t h M e n i e r e ' s disease h a v e c o n c o m i t a n t i n h a l a n t 

a n d / o r f o o d a l l e r g y . 

I t is poss ible that M e n i e r e ' s disease is m u l t i f a c t o r i a l , 

r e s u l t i n g i n t h e c o m m o n e n d p o i n t o f e n d o l y m p h a t i c 

h y d r o p s w i t h classical p r e s e n t a t i o n . 

4 . S o d i u m a n d w a t e r r e t e n t i o n Excess ive a m o u n t s o f 

fluid are r e t a i n e d l e a d i n g t o e n d o l y m p h a t i c h y d r o p s . 

5 . H y p o t h y r o i d i s m A b o u t 3%> o f cases o f M e n i e r e ' s d i s 

ease are d u e t o h y p o t h y r o i d i s m . S u c h cases b e n e f i t f r o m 

t h y r o i d r e p l a c e m e n t t h e r a p y . 

6 . A u t o i m m u n e a n d v i r a l a e t i o l o g i e s h a v e also b e e n 

suggested o n t h e basis o f e x p e r i m e n t a l , l a b o r a t o r y a n d 

c l i n i c a l o b s e r v a t i o n s . 

| Clinical Features J 

Age and sex. Disease is c o m m o n l y seen i n t h e age g r o u p o f 

35—60 years. M a l e s are a f fec ted m o r e t h a n females . U s u a l l y , 

disease is u n i l a t e r a l b u t the o t h e r ear m a y be a f fec ted after 

a f e w years. 

Cardinal, symptoms o f M e n i e r e ' s disease are: (1) E p i s o d i c 

v e r t i g o , (2) F l u c t u a t i n g h e a r i n g loss, (3) T i n n i t u s a n d (4) 

Sense o f ful lness o r pressure i n t h e i n v o l v e d ear. 

1 . V e r t i g o I t c o m e s i n attacks. T h e onset is s u d d e n . 

P a t i e n t gets a f e e l i n g o f r o t a t i o n o f h i m s e l f o r his e n v i r o n 

m e n t . S o m e t i m e s , t h e r e is f e e l i n g o f " t o a n d f r o " o r " u p 

a n d d o w n " m o v e m e n t . A t t a c k s c o m e i n clusters, w i t h 

p e r i o d s o f s p o n t a n e o u s r e m i s s i o n las t ing f o r w e e k s , m o n t h s 

o r years. U s u a l l y , an at tack is a c c o m p a n i e d b y nausea a n d 

v o m i t i n g w i t h ataxia a n d n y s t a g m u s . Severe attacks m a y 

be a c c o m p a n i e d b y o t h e r s y m p t o m s o f v a g a l d i s turbances 

s u c h as a b d o m i n a l c ramps , d i a r r h o e a , c o l d sweats, p a l l o r 

a n d b r a d y c a r d i a . U s u a l l y , t h e r e is n o w a r n i n g s y m p t o m o f 

an o n c o m i n g at tack o f v e r t i g o b u t s o m e t i m e s t h e p a t i e n t 

m a y fee l a sense o f fullness i n t h e ear. change i n character 

o f t i n n i t u s o r d i s c o m f o r t i n t h e ear w h i c h h e r a l d an at tack. 

S o m e cases o f M e n i e r e ' s disease s h o w Tullio phenome

non. I t is a c o n d i t i o n w h e r e l o u d sounds o r noise p r o d u c e 

v e r t i g o a n d is d u e t o t h e d i s t e n d e d saccule l y i n g against 

t h e stapes f o o t p l a t e . T h i s p h e n o m e n o n is also seen w h e n 

there are t h r e e f u n c t i o n i n g w i n d o w s i n t h e ear, e .g . a fenes

t r a t i o n o f h o r i z o n t a l canal i n the presence o f a m o b i l e stapes. 

2 . H e a r i n g l o s s I t usua l ly a c c o m p a n i e s v e r t i g o o r m a y 

p r e c e d e i t . H e a r i n g i m p r o v e s af ter t h e at tack a n d m a y be 

n o r m a l d u r i n g t h e p e r i o d s o f r e m i s s i o n . T h i s fluctuating 

n a t u r e o f h e a r i n g loss is q u i t e character is t ic o f t h e disease. 

W i t h r e c u r r e n t attacks, i m p r o v e m e n t i n h e a r i n g d u r i n g 

r e m i s s i o n m a y n o t be c o m p l e t e ; s o m e h e a r i n g loss b e i n g 

a d d e d i n e v e r y a t tack l e a d i n g t o s l o w a n d progress ive d e t e 

rioration o f h e a r i n g w h i c h is p e r m a n e n t . 

Distortion of sound. S o m e pat ients c o m p l a i n o f d i s t o r t e d 

h e a r i n g . A t o n e o f a p a r t i c u l a r f r e q u e n c y m a y appear n o r 

m a l i n o n e ear a n d o f h i g h e r p i t c h i n t h e o t h e r l e a d i n g t o 

diplacusis. M u s i c appears d i s c o r d a n t . 

Intolerance to loud sounds. Pat ients o f M e n i e r e ' s disease 

c a n n o t t o l e r a t e a m p l i f i c a t i o n o f s o u n d d u e t o r e c r u i t m e n t 

p h e n o m e n o n . T h e y are p o o r candidates f o r h e a r i n g aids. 

3 . T i n n i t u s I t is l o w - p i t c h e d r o a r i n g t y p e , a n d is a g g r a 

v a t e d d u r i n g acute attacks. S o m e t i m e s , i t has a h i s s i n g 

character . I t m a y persist d u r i n g p e r i o d s o f r e m i s s i o n . 

C h a n g e i n i n t e n s i t y a n d p i t c h o f t i n n i t u s m a y be t h e w a r n 

i n g s y m p t o m o f a t tack . 

4 . S e n s e o f f u l l n e s s o r p r e s s u r e L i k e o t h e r s y m p t o m s , 

i t also f l u c t u a t e s . I t m a y a c c o m p a n y o r p r e c e d e an at tack o f 

v e r t i g o . 

5 . O t h e r f e a t u r e s Pat ients o f M e n i e r e ' s disease o f t e n 

s h o w signs o f e m o t i o n a l upset d u e t o a p p r e h e n s i o n o f the 

r e p e t i t i o n o f attacks. E a r l i e r , t h e e m o t i o n a l stress was c o n 

s i d e r e d t o be t h e cause o f M e n i e r e ' s disease. 



E x a m i n a t i o n 

O t o s c o p y N o a b n o r m a l i t y is seen i n t h e t y m p a n i c 

m e m b r a n e . 

N y s t a g m u s I t is seen o n l y d u r i n g acute a t tack . T h e q u i c k 

c o m p o n e n t o f n y s t a g m u s is t o w a r d s t h e u n a f f e c t e d ear. 

T u n i n g f o r k tes ts T h e y i n d i c a t e s e n s o r i n e u r a l h e a r i n g 

loss. R i n n e test is p o s i t i v e , absolute b o n e c o n d u c t i o n is 

r e d u c e d i n t h e a f fec ted ear a n d W e b e r is la tera l ised t o t h e 

b e t t e r ear. 

I n v e s t i g a t i o n s 

1 . P u r e t o n e a u d i o m e t r y T h e r e is s e n s o r i n e u r a l h e a r 

i n g loss. I n ear ly stages, l o w e r f r e q u e n c i e s are a f fec ted a n d 

t h e c u r v e is o f r i s i n g t y p e . W h e n h i g h e r f r e q u e n c i e s are 

i n v o l v e d c u r v e b e c o m e s flat o r a f a l l i n g t y p e ( F i g . 15 .3 ) . 

2 . S p e e c h a u d i o m e t r y D i s c r i m i n a t i o n score is usual ly 

5 5 - 8 5 % b e t w e e n t h e attacks b u t d i s c r i m i n a t i o n a b i l i t y is 

m u c h i m p a i r e d d u r i n g a n d i m m e d i a t e l y f o l l o w i n g a n 

at tack . 

3 . S p e c i a l a u d i o m e t r y tests T h e y i n d i c a t e t h e c o c h l e a r 

n a t u r e o f disease a n d t h u s h e l p t o d i f f e r e n t i a t e f r o m r e t r o 

c o c h l e a r lesions, e .g . acoust ic n e u r o m a ( T a b l e 15 .1 ) . 

(a ) Recruitment test is p o s i t i v e . 

( b ) SISI (short increment sensitivity index) test. S IS I score is 

b e t t e r t h a n 7 0 % i n t w o - t h i r d s o f t h e pat ients ( N o r m a l 

15%) . 

( c ) Tone decay test. N o r m a l l y , t h e r e is decay o f less t h a n 

20 d B . 

4 . E l e c t r o c o c h l e o g r a p h y I t s h o w s changes d i a g n o s t i c o f 

M e n i e r e ' s disease. N o r m a l l y , r a t i o o f s u m m a t i n g p o t e n t i a l 

(SP) t o a c t i o n p o t e n t i a l ( A P ) is 30%). I n M e n i e r e ' s disease, 

S P / A P r a t i o is greater t h a n 3 0 % ( F i g . 15 .4 ) . 

5 . C a l o r i c test I t s h o w s r e d u c e d response o n t h e a f fec ted 

side i n 75%> o f cases. O f t e n , i t reveals a canal paresis o n t h e 

a f fec ted side ( m o s t c o m m o n ) b u t s o m e t i m e s t h e r e is d i r e c 

t i o n a l p r e p o n d e r a n c e t o h e a l t h y side o r a c o m b i n a t i o n o f 

b o t h canal paresis o n t h e a f fec ted side a n d d i r e c t i o n a l p r e 

p o n d e r a n c e o n t h e o p p o s i t e s ide . 

6 . G l y c e r o l tes t G l y c e r o l is a d e h y d r a t i n g agent . W h e n 

g i v e n o r a l l y , i t reduces e n d o l y m p h pressure a n d t h u s causes 

an i m p r o v e m e n t i n h e a r i n g . 

P a t i e n t is g i v e n g l y c e r o l (1 .5 m l / k g ) w i t h an e q u a l 

a m o u n t o f w a t e r a n d a l i t t l e flavouring a g e n t o r l e m o n 

j u i c e . A u d i o g r a m a n d speech d i s c r i m i n a t i o n scores are 

r e c o r d e d b e f o r e a n d 1—2 h o u r s af ter i n g e s t i o n o f g l y c e r o l . 

A n i m p r o v e m e n t o f l O d B i n t w o o r m o r e ad jacent 

octaves o r g a i n o f 1 0 % i n d i s c r i m i n a t i o n score m a k e s t h e 
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( A ) A u d i o g r a m i n e a r l y M e n i e r e ' s d i s e a s e . N o t e : H e a r i n g l o s s i s 

s e n s o r i n e u r a l a n d m o r e i n l o w e r f r e q u e n c i e s — t h e r i s i n g c u r v e . 

A s t h e d i s e a s e p r o g r e s s e s , m i d d l e a n d h i g h e r f r e q u e n c i e s g e t 

i n v o l v e d a n d a u d i o g r a m b e c o m e s f l a t o r f a l l i n g t y p e ( B & C ) . 

flflSdLjB R e s u l t s o f v a r i o u s t e s t s t o d i f f e r e n t i a t e a c o c h l e a r f r o m a r e t r o c o c h l e a r l e s i o n 

Normal Cochlear lesion Retrocochlear lesion 
• P u r e t o n e a u d i o g r a m N o r m a l S e n s o r i n e u r a l h e a r i n g l o s s S e n s o r i n e u r a l h e a r i n g l o s s 

• S p e e c h d i s c r i m i n a t i o n s c o r e 9 0 - 1 0 0 % B e l o w 9 0 % V e r y p o o r 

• R o l l o v e r p h e n o m e n o n A b s e n t A b s e n t P r e s e n t 

• R e c r u i t m e n t A b s e n t P r e s e n t A b s e n t 

• S I S I s c o r e 0 - 1 5 % O v e r 7 0 % 0 - 2 0 % 

• T h r e s h o l d t o n e d e c a y t e s t 0 - 1 5 d B L e s s t h a n 2 5 d B A b o v e 2 5 d B 

• S t a p e d i a l r e f l e x P r e s e n t P r e s e n t A b s e n t 

• S t a p e d i a l r e f l e x d e c a y ( p a g e 1 0 9 ) N o r m a l N o r m a l A b n o r m a l 

• E . R . A N o r m a l i n t e r v a l b e t w e e n 

w a v e I & V 

N o r m a l i n t e r v a l b e t w e e n 

w a v e I & V 

W a v e V d e l a y e d o r a b s e n t 
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Figure 15.5 
L e f t m e m b r a n o u s l a b y r i n t h . 

Baseline 

Figure 15.4 
E l e c t r o c o c h l e o g r a p h y . ( A ) N o r m a l e a r ; ( B ) E a r w i t h M e n i e r e ' s 

d i s e a s e . V o l t a g e o f s u m m a t i n g p o t e n t i a l ( S P ) i s c o m p a r e d w i t h 

t h a t o f a c t i o n p o t e n t i a l ( A P ) . N o r m a l l y S P i s 3 0 % o f A P . T h i s 

r a t i o i s e n h a n c e d i n M e n i e r e ' s d i s e a s e . 

test p o s i t i v e . T h e r e is also i m p r o v e m e n t i n t i n n i t u s a n d i n 

t h e sense o f ful lness i n t h e ear. T h e test has a d i a g n o s t i c 

a n d p r o g n o s t i c v a l u e . T h e s e days, g l y c e r o l test is c o m 

b i n e d w i t h e l e c t r o c o c h l e o g r a p h y . 

J V a r i a n t s o f M e n i e r e ' s D i s e a s e 

C o c h l e a r h y d r o p s H e r e , o n l y t h e c o c h l e a r s y m p t o m s 

a n d signs o f M e n i e r e ' s disease are present . V e r t i g o is absent. 

I t is o n l y af ter several years that v e r t i g o w i l l m a k e its appear

ance. I t is b e l i e v e d that i n these cases, t h e r e is b l o c k at t h e 

l e v e l o f d u c t u s r e u n i e n s , t h e r e b y c o n f i n i n g t h e increased 

e n d o l y m p h pressure t o t h e cochlea o n l y ( F i g . 15 .5) . 

V e s t i b u l a r h y d r o p s P a t i e n t gets t y p i c a l attacks o f e p i 

sodic v e r t i g o w h i l e c o c h l e a r f u n c t i o n s r e m a i n n o r m a l . I t is 

o n l y w i t h t i m e t h a t a t y p i c a l p i c t u r e o f M e n i e r e ' s disease 

w i l l d e v e l o p . M a n y o f t h e cases o f v e s t i b u l a r M e n i e r e ' s d i s 

ease are l a b e l l e d " r e c u r r e n t v e s t i b u l o p a t h y " as e n d o l y m 

p h a t i c h y d r o p s c o u l d n o t be d e m o n s t r a t e d i n t h e s t u d y o f 

t e m p o r a l bone s i n s u c h cases. 

D r o p a t t a c k s ( T u m a r k i n ' s o t o l i t h i c c r i s i s ) I n th is , 

t h e r e is a s u d d e n d r o p at tack w i t h o u t loss o f consciousness . 

T h e r e is n o v e r t i g o o r f l u c t u a t i o n s i n h e a r i n g loss. P a t i e n t 

gets a f e e l i n g o f h a v i n g b e e n p u s h e d t o t h e g r o u n d o r 

p o l e a x e d . I t is an u n c o m m o n m a n i f e s t a t i o n o f M e n i e r e ' s 

disease a n d o c c u r s e i t h e r i n t h e ear ly o r late c o u r s e o f d i s 

ease. Possible m e c h a n i s m is d e f o r m a t i o n o f t h e o t o l i t h i c 

m e m b r a n e o f t h e u t r i c l e o r saccule d u e t o changes i n t h e 

e n d o l y m p h a t i c pressure. 

L e r m o y e z s y n d r o m e H e r e s y m p t o m s o f M e n i e r e ' s d i s 

ease are seen i n reverse o r d e r . F i rs t t h e r e is progress ive 

d e t e r i o r a t i o n o f h e a r i n g , f o l l o w e d b y an at tack o f v e r t i g o , 

at w h i c h time t h e h e a r i n g r e c o v e r s . 

M e n i e r e ' s D i s e a s e v s M e n i e r e ' s S y n d r o m e 

M e n i e r e ' s disease is an i d i o p a t h i c c o n d i t i o n w h i l e 

M e n i e r e ' s s y n d r o m e , t h o u g h r e s e m b l i n g M e n i e r e ' s disease 

c l i n i c a l l y (ep isodic v e r t i g o , f l u c t u a t i n g h e a r i n g loss, tinni

tus a n d ear ful lness) , results f r o m a v a r i e t y o f c o n d i t i o n s 

s u c h as t r a u m a (head i n j u r y o r ear s u r g e r y ) , v i r a l i n f e c t i o n s 

( f o l l o w i n g measles o r m u m p s ) , s y p h i l i s ( c o n g e n i t a l o r late 

a c q u i r e d ) , C o g a n ' s s y n d r o m e , otosclerosis o r a u t o i m m u n e 

d isorders . I t is also c a l l e d s e c o n d a r y M e n i e r e ' s disease. 

D i a g n o s i s o f M e n i e r e ' s D i s e a s e 

C o m m i t t e e o n H e a r i n g a n d E q u i l i b r i u m o f t h e A m e r i c a n 

A c a d e m y o f O t o l a r y n g o l o g y — H e a d a n d N e c k S u r g e r y 

( A A O H N S ) classif ied t h e diagnosis o f M e n i e r e ' s disease as 

f o l l o w s : 

1 . C e r t a i n : D e f i n i t e M e n i e r e ' s disease c o n f i r m e d b y 

h i s t o p a t h o l o g y . 

2 . D e f i n i t e : T w o o r m o r e d e f i n i t i v e s p o n t a n e o u s e p i 

sodes o f v e r t i g o las t ing 2 0 m i n u t e s o r l o n g e r . 

A u d i o m e t r i c a l l y d o c u m e n t e d h e a r i n g loss o n at least 

o n e o c c a s i o n . 

• T i n n i t u s o r a u r a l ful lness i n t h e a f fec ted ear. 

• A l l o t h e r causes e x c l u d e d . 

3 . P r o b a b l e 
a O n e d e f i n i t i v e episode o f v e r t i g o . 

• A u d i o m e t r i c a l l y d o c u m e n t e d h e a r i n g loss o n at 

least o n e o c c a s i o n . 

• T i n n i t u s o r a u r a l ful lness i n t h e t r e a t e d ear. 

O t h e r causes e x c l u d e d . 



T a b l e 15 .2 S t a g i n g o f M e n i e r e ' s d i s e a s e 

Stage Pure tone average in d B in previous 6 months 
1 < 2 5 

2 2 6 - 4 0 

3 4 1 - 7 0 

4 > 7 0 

4 . Possible 

• E p i s o d i c v e r t i g o o f M e n i e r e ' s t y p e w i t h o u t d o c u 

m e n t e d h e a r i n g loss (ves t ibu lar v a r i a n t ) o r 

• S e n s o r i n e u r a l h e a r i n g loss, f l u c t u a t i n g o r f i x e d , 

w i t h d i s e q u i l i b r i u m b u t w i t h o u t d e f i n i t i v e episodes 

( c o c h l e a r v a r i a n t ) . 

• O t h e r causes e x c l u d e d . 

Staging o f Meniere's Disease 

T h i s can be d o n e i n c e r t a i n a n d d e f i n i t e cases o f M e n i e r e ' s 

disease. I t is based o n average o f t h e p u r e t o n e t h r e s h o l d s 

at 0 .5 , 1 , 2, 3 k H z ( r o u n d e d t o nearest w h o l e ) o f t h e w o r s t 

a u d i o g r a m d u r i n g i n t e r v a l o f 6 m o n t h s b e f o r e t r e a t m e n t 

(see T a b l e 15 .2 ) . 

Treatment 

A. General Measures 

1. R e a s s u r a n c e Pat ient ' s a n x i e t y can be r e l i e v e d b y reas

surance a n d b y e x p l a i n i n g t h e t r u e n a t u r e o f disease. T h i s is 

p a r t i c u l a r l y i m p o r t a n t i n acute a t tack . 

2 . C e s s a t i o n o f s m o k i n g N i c o t i n e causes vasospasm. 

S m o k i n g s h o u l d be c o m p l e t e l y s t o p p e d . F o r s o m e pat ients , 

th is m a y b e t h e o n l y t r e a t m e n t necessary. 

3 . L o w sal t d i e t P a t i e n t s h o u l d t a k e salt - free d i e t as far as 

poss ib le . N o extra salt s h o u l d be p e r m i t t e d . Salt i n t a k e 

s h o u l d n o t e x c e e d 1.5—2.0 g/day. 

4 . A v o i d excessive i n t a k e o f w a t e r 

5 . A v o i d o v e r - i n d u l g e n c e i n c o f f e e , tea a n d a l c o h o l 

6 . A v o i d stress and b r i n g a c h a n g e i n l i f e - s t y l e M e n t a l 

r e l a x a t i o n exercises a n d y o g a are h e l p f u l t o decrease stress. 

7 . A v o i d a c t i v i t i e s r e q u i r i n g g o o d b o d y b a l a n c e A s 

the attack o f M e n i e r e ' s disease is a b r u p t , s o m e t i m e s w i t h n o 

w a r n i n g s y m p t o m , professions s u c h as flying, u n d e r - w a t e r 

d i v i n g o r w o r k i n g at great he ights s h o u l d be a v o i d e d . 

B. Management of Acute Attack 

D u r i n g t h e a c u t e attack, t h e r e is severe v e r t i g o w i t h nausea 

a n d v o m i t i n g . P a t i e n t is a p p r e h e n s i v e . H e a d m o v e m e n t s 

p r o v o k e g iddiness . T h e r e f o r e , t r e a t m e n t w o u l d consist o f : 

1. R e a s s u r a n c e a n d p s y c h o l o g i c a l s u p p o r t t o al lay w o r r y 

a n d a n x i e t y . 

2 . B e d r e s t w i t h h e a d s u p p o r t e d o n p i l l o w s t o p r e v e n t 

excessive m o v e m e n t s . 

3 . V e s t i b u l a r s e d a t i v e s t o r e l i e v e v e r t i g o . T h e y s h o u l d 

be a d m i n i s t e r e d i n t r a m u s c u l a r l y o r i n t r a v e n o u s l y i f v o m i t 

i n g p r e c l u d e s o r a l a d m i n i s t r a t i o n . D r u g s u s e f u l i n acute 

a t tack are d i m e n h y d r i n a t e ( D r a m a m i n e ) , p r o m e t h a z i n e 

t h e o c l a t e ( A v o m i n e ) o r p r o c h l o r p e r a z i n e ( S t e m e t i l ) . 

D i a z e p a m ( V a l i u m o r C a l m p o s e ) 5 - 1 0 m g m a y be g i v e n 

i n t r a v e n o u s l y . I t has a t r a n q u i l l i z i n g effect a n d also s u p 

presses t h e a c t i v i t y o f m e d i a l v e s t i b u l a r n u c l e u s . 

I n s o m e p a t i e n t s , acute a t tack c a n b e s t o p p e d b y a t r o 

p i n e , 0 .4 m g , g i v e n s u b c u t a n e o u s l y . 

4 . V a s o d i l a t o r s 

( i ) Inhalation of carbogen ( 5 % C O w i t h 9 5 % O ) . I t is a 

g o o d c e r e b r a l v a s o d i l a t o r a n d i m p r o v e s l a b y r i n t h i n e 

c i r c u l a t i o n . 

( i i ) Histamine drip. H i s t a m i n e diphosphate , 2.75 m g dissolved 

i n 5 0 0 m l o f g lucose , g i v e n as i . v . d r i p at a s l o w rate is 

also a g o o d vasodi lator and helps to c o n t r o l acute attacks. 

A d v e r s e effects o f h i s t a m i n e i n c l u d e t a c h y c a r d i a , d i s 

t u r b a n c e s o f cardiac r h y t h m , h y p o t e n s i o n , h y p e r 

t h e r m i a a n d b r o n c h o s p a s m . I t s h o u l d n o t be used o n 

e m p t y s t o m a c h a n d is c o n t r a i n d i c a t e d i n as thmat ics . 

C . Management of Chronic Phase 

W h e n p a t i e n t presents af ter t h e acute at tack, t h e t r e a t m e n t 

consists of : 

1. V e s t i b u l a r sedat ives P r o c h l o r p e r a z i n e (Stemeti l ) l O m g , 

t h r i c e a day, o r a l l y f o r t w o m o n t h s a n d t h e n r e d u c e d to 

5 m g t h r i c e a day f o r a n o t h e r m o n t h . 

2 . V a s o d i l a t o r s N i c o t i n i c a c i d , 50 m g , is t a k e n a b o u t a n 

h o u r b e f o r e meals t h r i c e a d a y . T h e dose c a n be increased 

s l o w l y t o a c h i e v e flushing o f s k i n . 

B e t a h i s t i n e ( V e r t i n ) 8 - 1 6 m g , t h r i c e a day , g i v e n o r a l l y , 

also increases l a b y r i n t h i n e b l o o d flow b y re leas ing h i s t a 

m i n e i n t h e b o d y . 

3 . D i u r e t i c s S o m e t i m e s , d i u r e t i c F u r o s e m i d e , 40 m g 

tablet , t a k e n o n a l ternate days w i t h p o t a s s i u m s u p p l e m e n t 

helps t o c o n t r o l r e c u r r e n t attacks, i f n o t c o n t r o l l e d b y 

vasodi la tors o r v e s t i b u l a r sedatives. 

4 . P r o p a n t h e l i n e b r o m i d e ( P r o b a n t h i n e ) , 1 5 m g , t h r i c e 

a day , c a n be g i v e n a l o n e o r i n c o m b i n a t i o n w i t h v a s o d i l a 

t o r a n d is q u i t e e f f e c t i v e . 

5 . E l i m i n a t i o n o f a l l e r g e n S o m e t i m e s , a f o o d o r i n h a l 

ant a l l e r g e n is r e s p o n s i b l e f o r s u c h attacks. I t s h o u l d b e 

f o u n d a n d e l i m i n a t e d o r desensi t i sat ion d o n e . 

6 . H o r m o n e s I n v e s t i g a t i o n s s h o u l d be d i r e c t e d t o f i n d 

a n y e n d o c r i n a l d i s o r d e r such as h y p o t h y r o i d i s m , a n d 

a p p r o p r i a t e r e p l a c e m e n t t h e r a p y g i v e n . C o n t r o l o f stress 

b y change i n l i f e - s t y l e is i m p o r t a n t t o p r e v e n t r e c u r r e n t 
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F i g u r e 15.6 

M e c h a n i s m o f i n t e r m i t t e n t l o w pressure pulse therapy. Pressure waves pass t h r o u g h vent i la t ion tube (1 ) to r o u n d w i n d o w m e m b r a n e 

(2 ) a n d t r a n s m i t t e d t o per i lymph (yel low) and compress e n d o l y m p h a t i c l abyr in th (b lue) t o redistr ibute e n d o l y m p h pressure t o sac 

(3 ) and b l o o d vessels ( 4 ) . 

attacks. A b o u t 8 0 % o f t h e pat ients can be e f f e c t i v e l y m a n 

aged b y m e d i c a l t h e r a p y a l o n e . 

I n t r a t y m p a n i c g e n t a m i c i n t h e r a p y ( c h e m i c a l l a b y -

rinthectomy). G e n t a m i c i n is m a i n l y v e s t i b u l o t o x i c . I t has 

b e e n used i n d a i l y o r b i w e e k l y i n j e c t i o n s i n t o t h e m i d d l e 

ear. D r u g is absorbed t h r o u g h t h e r o u n d w i n d o w a n d 

causes d e s t r u c t i o n o f t h e v e s t i b u l a r l a b y r i n t h . T o t a l c o n 

t r o l o f v e r t i g o spells has b e e n r e p o r t e d i n 60—80% o f 

pat ients w i t h s o m e r e l i e f f r o m s y m p t o m s i n o t h e r s . H e a r i n g 

loss, s o m e t i m e s severe a n d p r o f o u n d , has b e e n r e p o r t e d i n 

4 - 3 0 % o f p a t i e n t s t r e a t e d w i t h th is m o d e o f t h e r a p y . 

D. Surgical Treatment 

I t is u s e d o n l y w h e n m e d i c a l t r e a t m e n t fai ls . 

1 . C o n s e r v a t i v e p r o c e d u r e s T h e y are used i n cases 

w h e r e v e r t i g o is d i s a b l i n g b u t h e a r i n g is s t i l l use fu l a n d 

needs t o be p r e s e r v e d . T h e y are: 

( i ) Decompression of endolymphatic sac. 

( i i ) Endolymphatic shunt operation. A t u b e is p u t , c o n n e c t 

i n g e n d o l y m p h a t i c sac w i t h s u b a r a c h n o i d space, t o 

d r a i n excess e n d o l y m p h . 

( i i i ) Sacculotomy (F i ck ' s o p e r a t i o n ) . I t is p u n c t u r i n g t h e 

saccule w i t h a n e e d l e t h r o u g h stapes f o o t p l a t e . A d i s 

t e n d e d saccule lies close t o stapes f o o t p l a t e a n d can 

be easily p e n e t r a t e d . C o d y ' s tack p r o c e d u r e consists o f 

p l a c i n g a stainless steel tack t h r o u g h t h e stapes footp la te . 

T h e tack w o u l d cause p e r i o d i c decompress ion o f t h e 

saccule w h e n i t gets d is tended. B o t h these operat ions 

w e r e c l a i m e d to have s h o w n g o o d results b u t t h e y 

c o u l d n o t be r e p r o d u c e d b y others a n d thus a b a n d o n e d . 

C o c h l e o s a c c u l o t o m y is a n o t h e r s imi lar p r o c e d u r e i n 

w h i c h , instead o f saccule, cochlear d u c t is p u n c t u r e d 

a n d d r a i n e d i n t o the p e r i l y m p h ( o t i c - p e r i o t i c s h u n t ) . 

T h e p r o c e d u r e is p e r f o n n e d w i t h a c u r v e d needle passed 

t h r o u g h t h e r o u n d w i n d o w t o p u n c t u r e cochlear d u c t . 

( i v ) Section of vestibular nerve. T h e n e r v e is e x p o s e d b y 

r e t r o s i g m o i d o r m i d d l e c r a n i a l fossa a p p r o a c h a n d 

s e l e c t i v e l y s e c t i o n e d . I t c o n t r o l s v e r t i g o b u t p r e 

serves h e a r i n g . 

( v ) Ultrasonic destruction of vestibular labyrinth. C o c h l e a r 

f u n c t i o n is p r e s e r v e d . 

2 . D e s t r u c t i v e p r o c e d u r e s T h e y t o t a l l y des t roy c o c h l e a r 

a n d v e s t i b u l a r f u n c t i o n a n d are t h u s used o n l y w h e n 

c o c h l e a r f u n c t i o n is n o t serviceable . 

Labyrinthectomy. M e m b r a n o u s l a b y r i n t h is c o m p l e t e l y 

d e s t r o y e d e i t h e r b y o p e n i n g t h r o u g h t h e lateral s e m i c i r c u 

lar canal b y t r a n s m a s t o i d r o u t e o r t h r o u g h t h e o v a l w i n 

d o w b y a t ranscanal a p p r o a c h . T h i s gives r e l i e f f r o m t h e 

attacks o f v e r t i g o . 

Intermittent low pressure pulse therapy [Meniett device therapy 

( F i g . 1 5 . 6 ) ] . I t is o b s e r v e d that i n t e r m i t t e n t p o s i t i v e p r e s 

sure d e l i v e r e d t o i n n e r ear f l u i d s b r i n g s r e l i e f f r o m t h e 

s y m p t o m s o f M e n i e r e ' s disease. N o t o n l y t h e r e is i m p r o v e 

m e n t i n v e r t i g o , t i n n i t u s a n d ear ful lness , b u t h e a r i n g m a y 

also i m p r o v e . I n t e r m i t t e n t p o s i t i v e pressure w a v e s can be 

d e l i v e r e d t h r o u g h an i n s t r u m e n t c a l l e d M e n i e t t d e v i c e 

w h i c h has b e e n a p p r o v e d b y F D A . A p r e r e q u i s i t e f o r s u c h 

a t h e r a p y is t o p e r f o r m a m y r i n g o t o m y a n d inser t a v e n t i 

l a t i o n t u b e so t h a t t h e d e v i c e w h e n c o u p l e d to t h e e x t e r 

nal ear cana l c a n d e l i v e r pressure w a v e s t o t h e r o u n d 

w i n d o w m e m b r a n e v i a t h e v e n t i l a t i o n t u b e . Pressure w a v e s 

pass t h r o u g h t h e p e r i l y m p h a n d cause r e d u c t i o n i n e n d o 

l y m p h pressure b y r e d i s t r i b u t i n g i t t h r o u g h v a r i o u s c o m 

m u n i c a t i o n channels s u c h as t h e e n d o l y m p h a t i c sac o r t h e 

b l o o d vessels ( F i g . 15 .6 ) . S o m e b e l i e v e t h e y r e g u l a t e secre

t i o n o f e n d o l y m p h b y t h e stria vascularis . 

P a t i e n t can s e l f - a d m i n i s t e r t h e t r e a t m e n t at h o m e . I t 

m a y r e q u i r e a f e w m o n t h s b e f o r e c o m p l e t e r e m i s s i o n o f 

disease is o b t a i n e d . M e n i e t t d e v i c e t h e r a p y has b e e n r e c 

o m m e n d e d f o r p a t i e n t s w h o have f a i l e d m e d i c a l t r e a t m e n t 

a n d t h e s u r g i c a l o p t i o n s are b e i n g c o n s i d e r e d . 



Tumours o f External Ear 

O f a l l t h e cases o f ear c a r c i n o m a , 8 5 % o c c u r o n t h e p i n n a . 

1 0 % i n t h e e x t e r n a l cana! a n d 5%) i n the m i d d l e ear. 

T u m o u r s o f t h e e x t e r n a l ear m a y arise f r o m t h e p i n n a o r 

e x t e r n a l a u d i t o r y canal ( T a b l e 16 .1) . 

T U M O U R S O F A U R I C L E 

B e n i g n T u m o u r s 

I . P r e a u r i c u l a r s i n u s o r c y s t T h i s results f r o m f a u l t y 

u n i o n o f h i l l o c k s o f t h e 1st a n d 2 n d b r a n c h i a l arches d u r 

i n g t h e d e v e l o p m e n t o f p i n n a . P r e a u r i c u l a r sinus presents 

as a s m a l l o p e n i n g i n f r o n t o f t h e crus o f h e l i x . I t has a 

b r a n c h i n g t rac t l i n e d b y s q u a m o u s e p i t h e l i u m w h i c h w h e n 

b l o c k e d results i n a r e t e n t i o n cyst . P a t i e n t u s u a l l y presents 

w i t h a cyst w h i c h is i n f e c t e d . S u r g e r y is i n d i c a t e d i f t h e r e 

is u n s i g h t l y s w e l l i n g o r i n f e c t i o n . C y s t o r sinus t r a c t m u s t 

be exc i sed c o m p l e t e l y t o a v o i d r e c u r r e n c e . 

Table 16.1 

Pinna 

T u m o u r s o f e x t e r n a l e a r 

External ear canal 
Benign 

• P r e a u r i c u l a r c y s t o r s i n u s 

• S e b a c e o u s c y s t 

• D e r m o i d c y s t 

• K e l o i d 

• H a e m a n g i o m a 

• P a p i l l o m a 

• C u t a n e o u s h o r n 

• K e r a t o a c a n t h o m a 

• N e u r o f i b r o m a 

Malignant 

• S q u a m o u s c e l l c a r c i n o m a 

• B a s a l c e l l c a r c i n o m a 

• M e l a n o m a 

Benign 

• O s t e o m a 

• E x o s t o s i s 

• C e r u m i n o m a 

• S e b a c e o u s a d e n o m a 

• P a p i l l o m a 

Malignant 

• S q u a m o u s c e l l c a r c i n o m a 

• B a s a l c e l l c a r c i n o m a 

• A d e n o c a r c i n o m a 

• M a l i g n a n t c e r u m i n o m a 

• M e l a n o m a 

2 . S e b a c e o u s c y s t C o m m o n site is p o s t a u r i c u l a r sulcus 

o r b e l o w a n d b e h i n d t h e ear l o b u l e . T r e a t m e n t is t o t a l 

surg ica l e x c i s i o n . 

3 . D e r m o i d c y s t U s u a l l y presents as a r o u n d e d mass 

o v e r t h e u p p e r p a r t o f m a s t o i d b e h i n d t h e p i n n a . 

4 . K e l o i d I t o f t e n f o l l o w s t r a u m a s u c h as p i e r c i n g the ear 

l o b u l e f o r o r n a m e n t s o r a surg ica l i n c i s i o n ( F i g . 16 .1 ) . 

T h e r e is a gene t i c s u s c e p t i b i l i t y . B l a c k races are m o r e o f t e n 

a f fec ted . K e l o i d presents as a p e d u n c u l a t e d t u m o u r . T r e a t 

m e n t is surgica l e x c i s i o n w i t h i n j e c t i o n o f t r i a m c i n o l o n e 

i n t o t h e surg ica l site o r i m m e d i a t e p o s t - o p e r a t i v e r a d i a t i o n 

o f 3 0 0 r a d s . 

Figure 16.1 
K e l o i d f o l l o w i n g p i e r c i n g o f e a r l o b u l e f o r a n e a r r i n g . 



5 . H a e m a n g i o m a s T h e y are c o n g e n i t a l t u m o u r s o f t e n 

seen i n c h i l d h o o d . O t h e r parts o f face a n d n e c k m a y also 

be i n v o l v e d . T h e y are o f t w o types : 

( a ) Capillary haemangioma. I t is a mass o f c a p i l l a r y - s i z e d 

b l o o d vessels a n d m a y present as a " p o r t - w i n e s t a i n " . 

I t does n o t regress s p o n t a n e o u s l y . 

( b ) Cavernous haemangioma (also ca l led s t r a w b e r r y t u m o u r ) . 

I t consists o f e n d o t h e l i a l - l i n e d spaces f i l l e d w i t h b l o o d . 

I t increases r a p i d l y d u i i n g t h e f i r s t year b u t regresses 

t h e r e a f t e r a n d m a y c o m p l e t e l y disappear b y t h e f i f t h 

year . 

6 . P a p i l l o m a ( w a r t ) I t m a y present as a t u f t e d g r o w t h o r 

f la t g r e y p l a q u e a n d is r o u g h t o fee l . I t is v i r a l i n o r i g i n . 

T r e a t m e n t is surg ica l e x c i s i o n o r c u r e t t a g e w i t h cauter i sa 

t i o n o f its base. 

7 . C u t a n e o u s h o r n I t is a f o r m o f p a p i l l o m a w i t h h e a p 

i n g u p o f k e r a t i n a n d presents as h o r n - s h a p e d t u m o u r . I t is 

o f t e n seen at t h e rim o f h e l i x i n e l d e r l y p e o p l e . T r e a t m e n t 

is surg ica l e x c i s i o n . 

8 . K e r a t o a c a n t h o m a I t is a b e n i g n t u m o u r c l i n i c a l l y 

r e s e m b l i n g a m a l i g n a n t o n e . I t presents as a raised n o d u l e 

w i t h a c e n t r a l crater . I n i t i a l l y , i t g r o w s r a p i d l y b u t s l o w l y 

regresses l e a v i n g a scar. T r e a t m e n t is e x c i s i o n b i o p s y . 

9 . N e u r o f i b r o m a I t presents as a n o n - t e n d e r , f i r m s w e l l 

i n g a n d m a y b e associated w i t h v o n R e c k l i n g h a u s e n ' s d i s 

ease. T r e a t m e n t is surgica l e x c i s i o n , i f t u m o u r o c c l u d e s ear 

canal o r presents a c o s m e t i c p r o b l e m . 

Malignant Tumours 

1 . S q u a m o u s c e l l c a r c i n o m a T h e site o f p r e d i l e c t i o n is 

t h e h e l i x ( F i g . 16 .2 ) . I t m a y present as a painless n o d u l e o r 

an u l c e r w i t h raised e v e r t e d edges a n d i n d u r a t e d base. 

Metastases t o r e g i o n a l l y m p h nodes o c c u r v e r y la te . Disease 

is m o r e c o m m o n i n males i n t h e i r f i f t i e s w h o h a d p r o 

l o n g e d e x p o s u r e t o d i r e c t s u n l i g h t . F a i r - c o m p l e x i o n e d 

p e o p l e are m o r e p r o n e . 

Treatment. S m a l l lesions w i t h n o n o d a l metastases are 

exc i sed l o c a l l y w i t h 1 c m o f h e a l t h y area a r o u n d i t . L a r g e r 

lesions o f t h e p i n n a o r those c o m i n g w i t h i n 1 c m o f e x t e r 

n a l a u d i t o r y canal a n d lesions w i t h n o d a l metastases, m a y 

r e q u i r e t o t a l a m p u t a t i o n o f t h e p i n n a , o f t e n w i t h en b l o c 

r e m o v a l o f p a r o t i d g l a n d a n d c e r v i c a l l y m p h nodes . 

2 . B a s a l c e l l c a r c i n o m a T h e c o m m o n sites are t h e h e l i x 

a n d t h e t ragus . I t is m o r e c o m m o n i n m e n b e y o n d 50 years 

o f age. I t presents as a n o d u l e w i t h c e n t r a l crust , r e m o v a l 

o f w h i c h results i n b l e e d i n g . U l c e r has a raised o r b e a d e d 

edge . L e s i o n o f t e n e x t e n d s c i r c u m f e r e n t i a l l y i n t o the s k i n 

b u t m a y p e n e t r a t e deeper , i n v o l v i n g car t i lage o r b o n e . 

L y m p h n o d e metastases usual ly d o n o t o c c u r . 

F i g u r e 1 6 . 2 

S q u a m o u s c e l l c a r c i n o m a o f p i n n a . 

Treatment. S u p e r f i c i a l lesions, n o t i n v o l v i n g cart i lage , 

can be i r r a d i a t e d a n d c o s m e t i c d e f o r m i t y a v o i d e d . Les ions 

i n v o l v i n g cart i lage m a y r e q u i r e s u r g i c a l e x c i s i o n as i n cases 

o f s q u a m o u s c e l l c a r c i n o m a . 

3 . M e l a n o m a I t m a y o c c u r a n y w h e r e o v e r t h e a u r i c l e . 

I t is m o r e c o m m o n i n m e n o f l i g h t c o m p l e x i o n w h o are 

e x p o s e d t o s u n . Metastases are seen i n 16—50% o f t h e 

cases. 

Treatment. S u p e r f i c i a l m e l a n o m a , less t h a n 1 c m i n d i a m 

eter, s i t u a t e d o v e r t h e h e l i x , is m a n a g e d b y w e d g e r e s e c t i o n 

a n d p r i m a r y c l o s u r e . 

S u p e r f i c i a l m e l a n o m a , la rger t h a n 1 c m , i n f i l t r a t i v e m e l 

anomas , m e l a n o m a o f p o s t e r i o r a u r i c u l a r surface o r c o n 

cha a n d all r e c u r r e n t m e l a n o m a s are t r e a t e d b y resec t ion o f 

p i n n a , p a r o t i d e c t o m y a n d radica l n e c k d i s s e c t i o n . 

T U M O U R S O F E X T E R N A L A U D I T O R Y C A N A L 

Benign T u m o u r s 

1 . O s t e o m a I t arises f r o m cance l lous b o n e a n d presents 

as a s ingle , s m o o t h , b o n y , h a r d , p e d u n c u l a t e d t u m o u r , o f t e n 

a r i s i n g f r o m t h e p o s t e r i o r w a l l o f t h e osseous meatus , near 

its o u t e r e n d . T r e a t m e n t is surg ica l r e m o v a l b y f r a c t u r i n g 

t h r o u g h its p e d i c l e o r r e m o v a l w i t h a d r i l l . 

2 . E x o s t o s e s T h e y are m u l t i p l e a n d b i l a t e r a l , o f t e n p r e 

s e n t i n g as s m o o t h , sessile, b o n y s w e l l i n g s i n t h e deeper 

p a r t o f t h e m e a t u s near t h e t y m p a n i c m e m b r a n e . T h e y 

arise f r o m c o m p a c t b o n e . Exostos is is o f t e n seen i n persons 



e x p o s e d t o e n t r y o f c o l d w a t e r i n t h e m e a t u s as i n d i v e r s 

a n d s w i m m e r s . M a l e s are a f fec ted t h r e e t i m e s m o r e t h a n 

females . 

Treatment. W h e n s m a l l a n d a s y m p t o m a t i c , n o t r e a t m e n t 

is necessary. L a r g e r ones, w h i c h i m p a i r h e a r i n g o r cause 

r e t e n t i o n o f w a x a n d d e b r i s , m a y be r e m o v e d w i t h h i g h 

speed d r i l l t o res tore n o r m a l s ized m e a t u s . Exostoses m a y 

e x t e n d d e e p l y a n d l i e i n close r e l a t i o n t o t h e facial n e r v e . 

T h e r e f o r e , use o f g o u g e a n d h a m m e r s h o u l d be a v o i d e d . 

3 . C e r u m i n o m a I t is a t u m o u r o f m o d i f i e d sweat glands 

w h i c h secrete c e r u m e n . I t presents as a s m o o t h , f i r m , s k i n -

c o v e r e d p o l y p o i d s w e l l i n g i n o u t e r p a r t o f t h e meatus , g e n 

era l ly a t tached t o t h e p o s t e r i o r o r i n f e r i o r w a l l . I t obstructs 

t h e m e a t u s l e a d i n g t o r e t e n t i o n o f w a x a n d debr is . M a l i g n a n t 

t y p e o u t n u m b e r s t h e b e n i g n b y 2 : 1 r a t i o . 

Treatment. T u m o u r has a t e n d e n c y to r e c u r , t h e r e f o r e 

w i d e surg ica l e x c i s i o n s h o u l d be d o n e a n d p a t i e n t r e g u 

l a r l y f o l l o w e d u p . S o m e o f t h e c e r u m i n o m a s are m a l i g n a n t 

a n d i f t h e r e is a n y s u s p i c i o n o f m a l i g n a n c y o n h i s t o l o g y , 

p o s t - o p e r a t i v e r a d i o t h e r a p y s h o u l d be g i v e n . 

4 . S e b a c e o u s a d e n o m a I t arises from sebaceous glands 

o f t h e m e a t u s a n d presents as a s m o o t h , s k i n - c o v e r e d s w e l l 

i n g i n t h e o u t e r m e a t u s . T r e a t m e n t is surgica l e x c i s i o n . 

5 . P a p i l l o m a S i m i l a r t o t h e o n e seen o n t h e p i n n a . 

Tumours of External Ear 

Malignant Tumours 

1 . S q u a m o u s c e l l c a r c i n o m a M o s t o f t e n , i t is seen i n 

cases o f l o n g - s t a n d i n g ear d ischarge . I t m a y arise p r i m a r i l y 

f r o m t h e m e a t u s o r b e a s e c o n d a r y e x t e n s i o n from t h e 

m i d d l e ear c a r c i n o m a . 

P r e s e n t i n g s y m p t o m s are: b l o o d s t a i n i n g o f h i t h e r t o 

m u c o p u r u l e n t o r p u r u l e n t d ischarge a n d severe earache. 

E x a m i n a t i o n m a y s h o w an u l c e r a t e d area i n t h e m e a t u s 

o r a b l e e d i n g p o l y p o i d mass o r g r a n u l a t i o n s . Fac ia l n e r v e 

m a y be para lysed because o f l o c a l e x t e n s i o n o f disease 

t h r o u g h p o s t e r i o r meata l w a l l o r its spread i n t o t h e m i d d l e 

ear. R e g i o n a l l y m p h nodes ( p r e a u r i c u l a r , p o s t a u r i c u l a r , 

i n f r a - a u r i c u l a r a n d u p p e r deep cerv ica l ) m a y be i n v o l v e d . 

T r e a t m e n t is e n b l o c w i d e surg ica l e x c i s i o n w i t h p o s t 

o p e r a t i v e r a d i a t i o n . 

2 . B a s a l c e l l a n d a d e n o c a r c i n o m a s T h e y can rare ly 

arise f r o m t h e m e a t u s . C l i n i c a l p i c t u r e is s i m i l a r to that o f 

s q u a m o u s ce l l v a r i e t y . D i a g n o s i s is m a d e o n l y o n b i o p s y . 

T r e a t m e n t is w i d e s u r g i c a l e x c i s i o n a n d p o s t - o p e r a t i v e 

r a d i a t i o n . 

3 . M a l i g n a n t c e r u m i n o m a M a l i g n a n t t y p e is t w i c e as 

c o m m o n as b e n i g n . 

4 . M a l i g n a n t m e l a n o m a R a r e t u m o u r . 



fumours o f M idd le Ear and Masto id 

C L A S S I F I C A T I O N 

T u m o u r s o f m i d d l e ear a n d m a s t o i d can be d i v i d e d i n t o : 

1. Primary Tumours 

B e n i g n : G l o m u s t u m o u r 

M a l i g n a n t : C a r c i n o m a , sarcoma 

2. Secondary Tumours 

( a ) F r o m ad jacent areas, e .g. n a s o p h a r y n x , e x t e r n a l 

m e a t u s a n d t h e p a r o t i d . 

( b ) M e t a s t a t i c , e .g . f r o m c a r c i n o m a o f b r o n c h u s , breast, 

k i d n e y , t h y r o i d , pros ta te a n d gas t ro in tes t ina l t ract . 

G L O M U S T U M O U R 

I t is t h e m o s t c o m m o n b e n i g n n e o p l a s m o f m i d d l e ear a n d 

is s o - n a m e d because o f its o r i g i n f r o m t h e g l o m u s b o d i e s . 

T h e la t ter r e s e m b l e c a r o t i d b o d y i n s t r u c t u r e a n d are f o u n d 

i n t h e d o m e o f j u g u l a r b u l b o r o n t h e p r o m o n t o r y a l o n g 

t h e course o f t y m p a n i c b r a n c h o f I X t h c r a n i a l n e r v e 

(Jacobson's n e r v e ) . T h e t u m o u r consists o f p a r a g a n g l i o n i c 

cells d e r i v e d f r o m t h e n e u r a l crest. 

Jj A e t i o l o g y a n d P a t h o l o g y 

T h e t u m o u r is o f t e n seen i n t h e m i d d l e age ( 4 0 - 5 0 years) . 

Females are a f fec ted five t i m e s m o r e . 

I t is a b e n i g n , n o n - e n c a p s u l a t e d b u t e x t r e m e l y vascular 

n e o p l a s m . Its rate o f g r o w t h is v e r y s l o w a n d several years 

m a y pass b e f o r e t h e r e is a n y change f r o m t h e i n i t i a l s y m p 

t o m s . T u m o u r is l o c a l l y invas ive . 

M i c r o s c o p i c a l l y , i t s h o w s masses o r sheets o f e p i t h e l i a l 

cells w h i c h h a v e large n u c l e i a n d a g r a n u l a r c y t o p l a s m . 

T h e r e is a b u n d a n c e o f t h i n - w a l l e d b l o o d s inusoids w i t h 

n o c o n t r a c t i l e m u s c l e coat , a c c o u n t i n g f o r p r o f u s e b l e e d 

i n g f r o m t h e t u m o u r s . 

F o r purposes o f diagnosis a n d t r e a t m e n t , t w o types are 

d i f f e r e n t i a t e d . 

1 . G l o m u s j u g u l a r e T h e y arise f r o m t h e d o m e o f j u g u 

lar b u l b , i n v a d e t h e h y p o t y m p a n u m a n d j u g u l a r f o r a m e n , 

c a u s i n g n e u r o l o g i c a l signs o f I X t h t o X l l t h c ran ia l n e r v e 

i n v o l v e m e n t . T h e y m a y c o m p r e s s j u g u l a r v e i n o r i n v a d e 

its l u m e n . 

2 . G l o m u s t y m p a n i c u m T h e y arise from t h e p r o m o n 

t o r y o f t h e m i d d l e ear a n d cause aura l s y m p t o m s , s o m e 

t i m e s w i t h facial paralysis . 

Spread of Glomus Tumour 

1 . T u m o u r m a y i n i t i a l l y f i l l t h e m i d d l e ear a n d la ter p e r 

f o r a t e t h r o u g h t h e t y m p a n i c m e m b r a n e t o p r e s e n t as 

a vascular p o l y p . 

I t m a y i n v a d e l a b y r i n t h , p e t r o u s p y r a m i d a n d t h e 

m a s t o i d . 

I t m a y i n v a d e j u g u l a r f o r a m e n a n d t h e base o f s k u l l , 

c a u s i n g I X t h t o X l l t h c r a n i a l n e r v e palsies. 

B y spread t h r o u g h eus tach ian t u b e , i t m a y present i n 

t h e n a s o p h a r y n x . 

I t m a y spread i n t r a c r a n i a l l y t o t h e p o s t e r i o r a n d m i d 

d le c r a n i a l fossae. 

M e t a s t a t i c spread t o l u n g s a n d b o n e s is rare , b u t seen 

i n 4 % o f cases. M e t a s t a t i c l y m p h n o d e e n l a r g e m e n t 

can also o c c u r . 

C l i n i c a l F e a t u r e s 

2 . 

I n 9 0 % o f cases, s y m p t o m s p e r t a i n t o t h e ear. 

(a ) W h e n t u m o u r is i n t r a t y m p a n i c Earl iest s y m p t o m s 

are h e a r i n g loss a n d t i n n i t u s . H e a r i n g loss is c o n d u c t i v e 

a n d s l o w l y p r o g r e s s i v e . T i n n i t u s is pulsa t i l e a n d o f s w i s h i n g 

character , s y n c h r o n o u s w i t h pu lse , a n d can be t e m p o r a r i l y 

s t o p p e d b y c a r o t i d pressure. 



Tumours of Middle Ear and Mastoid 

O t o s c o p y s h o w s a r e d r e f l e x t h r o u g h i n t a c t t y m p a n i c 

m e m b r a n e . " R i s i n g s u n " appearance is seen w h e n t u m o u r 

arises f r o m t h e f l o o r o f m i d d l e ear. S o m e t i m e s , t y m p a n i c 

m e m b r a n e appears b l u i s h a n d m a y be b u l g i n g . 

" P u l s a t i o n s i g n " ( B r o w n ' s s ign) is p o s i t i v e , i . e . w h e n ear 

canal pressure is raised w i t h Siegle's s p e c u l u m , t u m o u r p u l 

sates v i g o r o u s l y a n d t h e n b l a n c h e s ; reverse happens w i t h 

release o f pressure. 

( b ) W h e n t u m o u r p r e s e n t s as a p o l y p I n a d d i t i o n t o 

h e a r i n g loss a n d t i n n i t u s , t h e r e is h i s t o r y o f p r o f u s e b l e e d 

i n g f r o m t h e ear e i t h e r s p o n t a n e o u s l y o r o n a t t e m p t s t o 

c lean i t . 

D i z z i n e s s o r v e r t i g o a n d fac ia l paralysis m a y appear . 

Earache is less c o m m o n t h a n i n c a r c i n o m a o f t h e e x t e r n a l 

a n d m i d d l e ear, a n d helps t o d i f f e r e n t i a t e i t . 

O t o r r h o e a m a y o c c u r d u e t o s e c o n d a r y i n f e c t i o n a n d 

t h e c o n d i t i o n m a y s i m u l a t e c h r o n i c s u p p u r a t i v e o t i t i s m e d i a 

w i t h p o l y p . 

E x a m i n a t i o n reveals a r e d , vascular p o l y p f i l l i n g t h e 

m e a t u s . I t bleeds r e a d i l y a n d p r o f u s e l y o n m a n i p u l a t i o n o r 

at b i o p s y . 

C r a n i a l n e r v e p a l s i e s T h i s is a late fea ture a p p e a r i n g 

several years after a u r a l s y m p t o m s . I X t h t o X l l t h c r a n i a l 

nerves m a y b e para lysed . T h e r e is dysphagia a n d h o a r s e 

ness w i t h u n i l a t e r a l paralysis o f t h e soft palate , p h a r y n x a n d 

v o c a l c o r d w i t h weakness o f t h e t rapezius a n d s t e r n o m a s -

t o i d musc les . 

T u m o u r m a y present as a mass o v e r t h e m a s t o i d o r i n 

t h e n a s o p h a r y n x . 

Signs o f i n t r a c r a n i a l i n v o l v e m e n t m a y also o c c u r . 

A u d i b l e b r u i t A t a l l stages, a u s c u l t a t i o n w i t h s te thoscope 

o v e r t h e m a s t o i d m a y r e v e a l systol ic b r u i t . 

S o m e g l o m u s t u m o u r s secrete c a t e c h o l a m i n e s a n d p r o 

d u c e s y m p t o m s l i k e headache , s w e a t i n g , p a l p i t a t i o n , h y p e r 

t e n s i o n a n d a n x i e t y , a n d r e q u i r e f u r t h e r i n v e s t i g a t i o n s . 

R u l e o f 10s R e m e m b e r t h a t 1 0 % o f t h e t u m o u r s are 

f a m i l i a l , 1 0 % m u l t i c e n t r i c a n d u p to 1 0 % f u n c t i o n a l , i . e . 

t h e y secrete c a t e c h o l a m i n e s . 

D i a g n o s i s J 

I n a d d i t i o n t o t h o r o u g h h i s t o r y a n d p h y s i c a l e x a m i n a t i o n , 

t h e p a t i e n t is c h e c k e d - u p t o f i n d o u t t h e e x t e n t o f t u m o u r , 

o t h e r associated g l o m u s t u m o u r s , a n d s e r u m levels o f 

c a t e c h o l a m i n e s o r t h e i r b r e a k - d o w n p r o d u c t s i n u r i n e 

( v a n i l l y l m a n d e l i c a c i d , m e t a n e p h r i n e , e tc . ) . I n v e s t i g a t i o n s 

i n c l u d e : 

C T s c a n - h e a d U s i n g b o n e w i n d o w , 1 m m t h i n sect ions 

are c u t . I t helps t o d i s t i n g u i s h g l o m u s t y m p a n i c u m f r o m the 

g l o m u s j u g u l a r e t u m o u r b y i d e n t i f i c a t i o n o f c a r o t i c o j u g u l a r 

spine w h i c h is e r o d e d i n t h e la t te r . C T scan also helps t o 

d i f f e r e n t i a t e i t f r o m t h e a b e r r a n t c a r o t i d a r t e r y , h i g h o r 

d e h i s c e n t j u g u l a r b u l b . 

M R I I t gives sof t tissue e x t e n t o f t u m o u r . M a g n e t i c r e s o 

n a n c e a n g i o g r a p h y a n d v e n o g r a p h y f u r t h e r h e l p to d e l i n 

eate i n v a s i o n o f j u g u l a r b u l b a n d v e i n o r c o m p r e s s i o n o f 

t h e c a r o t i d a r t e r y . 

C T h e a d a n d M R I c o m b i n e d t o g e t h e r p r o v i d e an 

e x c e l l e n t p r e o p e r a t i v e g u i d a n c e i n t h e d i f f e r e n t i a l d i a g n o 

sis o f p e t r o u s apex les ions . 

F o u r - v e s s e l a n g i o g r a p h y I t is necessary w h e n C T h e a d 

s h o w s i n v o l v e m e n t o f j u g u l a r b u l b , c a r o t i d a r t e r y o r i n t r a 

d u r a l e x t e n s i o n . I t also helps t o de l inea te a n y o t h e r g l o m u s 

t u m o u r (as t h e y m a y b e m u l t i p l e ) , f i n d t h e f e e d i n g vessels 

o r e m b o l i z a t i o n o f t u m o u r i f r e q u i r e d . 

B r a i n p e r f u s i o n a n d flow s t u d i e s T h e y are necessary 

w h e n t u m o u r is press ing o n i n t e r n a l c a r o t i d a r t e r y . I f t h e 

case needs s u r g e r y , b r a i n p e r f u s i o n a n d a d e q u a c y o f c o n 

t ra la tera l i n t e r n a l c a r o t i d a r t e r y a n d c i r c l e o f W i l l i s can be 

assessed. I f n e e d e d , x e n o n b l o o d f l o w a n d i s o t o p e studies 

are d o n e f o r precise b l o o d flow, a n d t h e risk o f s t r o k e a n d 

n e e d f o r s u r g i c a l r e p l a c e m e n t o f i n t e r n a l c a r o t i d a r t e r y . 

E m b o l i z a t i o n I n large t u m o u r s , e m b o l i z a t i o n o f f e e d 

i n g vessels 1 - 2 days b e f o r e o p e r a t i o n helps t o r e d u c e b l o o d 

loss. 

B i o p s y P r e o p e r a t i v e b i o p s y o f t h e t u m o u r f o r diagnosis is 

never d o n e . C l i n i c a l a n d r a d i o l o g i c features are v e r y c h a r 

acterist ic t o m a k e diagnosis . T u m o u r is v e r y vascular a n d 

bleeds p r o f u s e l y . T h e r e is also l i k e l i h o o d o f i n j u r i n g t h e 

h i g h j u g u l a r b u l b o r aberrant i n t e r n a l c a r o t i d a r t e r y i f 

diagnosis is m i s t a k e n . 

T r e a t m e n t 

I t consists of : 

1 . S u r g i c a l r e m o v a l . 

2 . R a d i a t i o n . 

3 . E m b o l i s a t i o n . 

4 . C o m b i n a t i o n o f t h e a b o v e t e c h n i q u e s . 

Surgical approaches to glomus tumours 

1 . T r a n s c a n a l a p p r o a c h S u i t e d f o r l i m i t e d g l o m u s 

t y m p a n i c u m t u m o u r w h e r e e n t i r e c i r c u m f e r e n c e o f 

t h e t u m o u r is v i s i b l e , o n l y t y m p a n o t o m y w i l l s u f f i c e . 

2 . H y p o t y m p a n i c a p p r o a c h S u i t e d f o r t u m o u r s l i m 

i t e d t o p r o m o n t o r y w i t h e x t e n s i o n t o h y p o t y m p a -

n u m b u t n o t i n t o t h e m a s t o i d . A s u p e r i o r l y based 

t y m p a n o m e a t a l flap is raised b y p o s t a u r i c u l a r a p p r o a c h . 

B o n y i n f e r i o r t y m p a n i c r i n g is d r i l l e d a w a y to see t h e 

l o w e r l i m i t o f t u m o u r . 



3 . E x t e n d e d f a c i a l recess a p p r o a c h U s e d f o r g l o m u s 

t y m p a n i c u m e x t e n d i n g i n t o m a s t o i d b u t n o t i n t o t h e 

j u g u l a r b u l b . I f extensive, m o d i f i e d radical o p e r a t i o n is 

d o n e . 

4 . M a s t o i d - n e c k a p p r o a c h U s e d f o r g l o m u s j u g u l a r e 

t u m o u r s n o t e x t e n d i n g t o i n t e r n a l c a r o t i d a r t e r y , p o s 

t e r i o r c ran ia l fossa o r n e c k . 

5 . I n f r a t e m p o r a l f o s s a a p p r o a c h o f F i s c h U s e d f o r 

large g l o m u s j u g u l a r e t u m o u r s . 

6 . T r a n s c o n d y l a r a p p r o a c h U s e d f o r t u m o u r s e x t e n d 

i n g t o w a r d s f o r a m e n m a g n u m . U s u a l l y they are r e c u r 

r e n t g l o m u s j u g u l a r e t u m o u r s . I t gives a p p r o a c h t o 

c r a n i o - c e r v i c a l j u n c t i o n w i t h e x p o s u r e o f o c c i p i t a l 

c o n d y l e a n d j u g u l a r t u b e r c l e . 

R a d i a t i o n t r e a t m e n t does n o t c u r e the t u m o u r b u t m a y 

r e d u c e its v a s c u l a r i t y a n d arrest its g r o w t h . R a d i a t i o n is 

used f o r i n o p e r a b l e t u m o u r s , res idual t u m o u r s , recurrences 

after s u r g e r y o r f o r o l d e r i n d i v i d u a l s w h e r e ex tens ive s k u l l 

base s u r g e r y is n o t i n d i c a t e d . 

E m b o l i s a t i o n is used t o r e d u c e t h e v a s c u l a r i t y o f t u m o u r 

b e f o r e s u r g e r y , o r is the sole t r e a t m e n t i n i n o p e r a b l e 

pat ients w h o have r e c e i v e d r a d i a t i o n . 

C A R C I N O M A O F M I D D L E 

E A R A N D M A S T O I D 

F i g u r e 17.1 

S q u a m o u s c e l l c a r c i n o m a o f m i d d l e e a r a n d m a s t o i d i n a 

3 - y e a r - o l d c h i l d . H e a l s o h a d f a c i a l p a r a l y s i s . 

p e t r o u s p y r a m i d t o w a r d s its a p e x . D u r a is u s u a l l y res is tant . 

I t m a y s p r e a d t o t h e p a r o t i d g l a n d , t e m p o r o m a n d i b u l a r 

j o i n t , i n f r a t e m p o r a l fossa a n d d o w n t h e e u s t a c h i a n t u b e 

t o n a s o p h a r y n x . L y m p h n o d e e n l a r g e m e n t o c c u r s l a te . 

I t is a rare c o n d i t i o n , t h e r e b e i n g o n e case i n 2 0 , 0 0 0 n e w 

pat ients e x a m i n e d , b u t i t is t h e c o m m o n e s t p r i m a r y m i d 

d le ear m a l i g n a n c y . 

| Aetiology J 

I t affects age g r o u p o f 40—60 a n d is s l i g h t l y m o r e c o m m o n 

i n females . M o s t cases (75%) have associated l o n g - s t a n d i n g 

ear d ischarge . C h r o n i c i r r i t a t i o n m a y be t h e causative fac 

t o r i n s u c h cases. S o m e cases are seen i n rad ica l m a s t o i d 

cavi t ies . P r i m a r y c a r c i n o m a o f m a s t o i d air cells is also seen 

i n r a d i u m d i a l pa in ters . 

Clinical Features 

P a t i e n t o f t e n presents w i t h c l i n i c a l p i c t u r e s i m u l a t i n g 

c h r o n i c s u p p u r a t i v e o t i t i s m e d i a . H o w e v e r , t h e f o l l o w i n g 

features i n age g r o u p o f 4 0 - 6 0 years m a y arouse s u s p i c i o n 

o f m a l i g n a n c y : 

( a ) C h r o n i c f o u l - s m e l l i n g discharge espec ia l ly w h e n 

b l o o d - s t a i n e d . 

( b ) P a i n w h i c h is usual ly severe a n d c o m e s at n i g h t . 

( c ) Facial palsy. 

( d ) F r i a b l e , h a e m o r r h a g i c g r a n u l a t i o n s o r p o l y p . 

( e ) A p p e a r a n c e o f o r increase i n h e a r i n g loss o r v e r t i g o . 

Pathology 

T u m o u r m a y arise p r i m a r i l y f r o m m i d d l e ear o r be an 

e x t e n s i o n o f c a r c i n o m a o f t h e deep m e a t u s . S q u a m o u s ce l l 

v a r i e t y is b y far t h e m o s t c o m m o n ( F i g . 17 .1 ) . A d e n o c a r 

c i n o m a m a y o c c a s i o n a l l y be seen; i t arises f r o m t h e g l a n 

d u l a r e l e m e n t s o f m i d d l e ear. 

S p r e a d o f t u m o u r T o b e g i n w i t h , c a r c i n o m a des t roys 

ossicles, fac ia l c a n a l , i n t e r n a l ear, j u g u l a r b u l b , c a r o t i d 

cana l o r d e e p b o n y m e a t u s a n d m a s t o i d . I t m a y spread i n 

• • Diagnosis 

D e f i n i t i v e diagnosis is m a d e o n l y o n b i o p s y . E x t e n t o f disease 

is j u d g e d b y c l in i ca l a n d r a d i o l o g i c a l e x a m i n a t i o n . C T scan 

a n d a n g i o g r a p h y are useful i n the assessment o f disease. 

[ Treatment [ 

A c o m b i n a t i o n o f s u r g e r y a n d r a d i o t h e r a p y g i v e s b e t 

t e r r e s u l t s . S u r g e r y consists o f r a d i c a l m a s t o i d e c t o m y , 



Tumours of Middle Ear and Mastoid 

s u b t o t a l o r t o t a l p e t r o s e c t o m y , d e p e n d i n g o n t h e e x t e n t 

o f t u m o u r . 

R a d i o t h e r a p y a lone is g i v e n as a p a l l i a t i v e measure w h e n 

t u m o u r i n v o l v e s c r a n i a l nerves ( I X t h t o X l l t h ) o r spreads 

i n t o t h e c r a n i a l c a v i t y o r t h e n a s o p h a r y n x . 

S A R C O M A S 

R h a b d o m y o s a r c o m a I t is a rare t u m o u r , m o s t l y a f f e c t 

i n g c h i l d r e n . I t arises f r o m t h e e m b r y o n i c musc les tissue 

o r t h e p l u r i p o t e n t i a l m e s e n c h y m e . I n e a r l y stages, i t m i m 

ics c h r o n i c s u p p u r a t i v e o t i t i s m e d i a w i t h ear d i scharge , 

p o l y p o r g r a n u l a t i o n s . Fac ia l palsy o c c u r s e a r l y . D i a g n o s i s 

is m a d e o n l y o n b i o p s y . P r o g n o s i s is p o o r . A c o m b i n a t i o n 

o f r a d i a t i o n a n d c h e m o t h e r a p y is t h e t r e a t m e n t o f c h o i c e . 

S u r g e r y is d o n e i n se lected l o c a l i s e d les ions . 

O t h e r s a r c o m a s O s t e o s a r c o m a , l y m p h o m a , f i b r o s a r 

c o m a a n d c h o n d r o s a r c o m a are rare . D i s t a n t metastases are 

seen i n t h e l u n g s o r b o n e . P r o g n o s i s is p o o r . 

S E C O N D A R Y T U M O U R S 

T u m o u r s o f e x t e r n a l a u d i t o r y meatus , p a r o t i d g l a n d o r 

n a s o p h a r y n x m a y i n v a d e m i d d l e ear c le f t e i t h e r t h r o u g h 

t h e p r e f o r m e d p a t h w a y s o r b o n e e r o s i o n . 

S o m e t i m e s , t e m p o r a l b o n e is t h e site o f d i s tant m e t a 

stases i n a d v a n c e d cases o f c a r c i n o m a o f t h e breast, b r o n 

chus , pros ta te , k i d n e y o r g a s t r o i n t e s t i n a l t rac t . 



Acoust ic Neuroma 

A c o u s t i c n e u r o m a is also k n o w n as v e s t i b u l a r s c h w a n n o m a , 

n e u r i l e m m o m a o r e i g h t h n e r v e t u m o u r . 

[ Incidence [ 

A c o u s t i c n e u r o m a c o n s t i t u t e s 8 0 % o f a l l c e r e b e l l o p o n t i n e 

ang le t u m o u r s a n d 1 0 % o f all t h e b r a i n t u m o u r s . 

Pathology 

I t is a b e n i g n , encapsula ted , e x t r e m e l y s l o w - g r o w i n g 

t u m o u r o f t h e 8 t h n e r v e . M i c r o s c o p i c a l l y , i t consists o f 

e l o n g a t e d s p i n d l e cells w i t h r o d - s h a p e d n u c l e i l y i n g i n 

r o w s o r palisades. B i l a t e r a l t u m o u r s are seen i n pat ients 

w i t h n e u r o f i b r o m a t o s i s . 

Origin and G r o w t h of T u m o u r 

T h e t u m o u r a l m o s t a lways arises f r o m t h e S c h w a n n cells 

o f t h e v e s t i b u l a r , b u t r a r e l y f r o m t h e c o c h l e a r d i v i s i o n o f 

V I H t h n e r v e w i t h i n t h e i n t e r n a l a u d i t o r y cana l ( F i g . 18 .1 ) . 

A s i t expands , i t causes w i d e n i n g a n d e r o s i o n o f t h e canal 

a n d t h e n appears i n t h e c e r e b e l l o p o n t i n e angle . H e r e , i t 

m a y g r o w a n t e r o s u p e r i o r l y t o i n v o l v e V t h n e r v e o r i n f e -

r i o r l y t o i n v o l v e the I X t h , X t h a n d X l t h c r a n i a l nerves . 

CN VII 

Transverse 
crest 

Bills' bar 

Superior vestibular nerve 
(to utricle, superior and 
lateral canals) 

nferior vestibular 
nerve (to saccule} 
Foramen singulare 
(for posterior vestibular 
nerve to posterior canal) 

F i g u r e 18.1 

I n n e r a s p e c t o f l a t e r a l e n d o f i n t e r n a l a u d i t o r y c a n a l w i t h s t r u c 

t u r e s p a s s i n g t h r o u g h d i f f e r e n t a r e a s . 

I n later stages, i t causes d i s p l a c e m e n t o f b r a i n s t e m , pressure 

o n c e r e b e l l u m a n d raised i n t r a c r a n i a l t e n s i o n ( F i g . 18 .2 ) . 

T h e g r o w t h o f t h e t u m o u r is e x t r e m e l y s l o w a n d t h e h i s 

t o r y m a y e x t e n d o v e r several years. 

Classification [ 

D e p e n d i n g o n t h e size, t h e t u m o u r is c lassi f ied as: 

( a ) I n t r a c a n a l i c u l a r ( w h e n i t is c o n f i n e d t o i n t e r n a l a u d i 

t o r y canal) 

( b ) S m a l l size ( u p t o 1.5 c m ) 

( c ) M e d i u m size (1.5 t o 4 c m ) 

( d ) L a r g e size ( o v e r 4 c m ) 

Clinical Features 

1 . A g e a n d s e x T u m o u r is m o s t l y seen i n age g r o u p o f 

4 0 - 6 0 y e a n . B o t h sexes are e q u a l l y a f fec ted . 

2 . C o c h l e o v e s t i b u l a r s y m p t o m s T h e y are t h e earliest 

s y m p t o m s w h e n t u m o u r is s t i l l i n t r a c a n a l i c u l a r a n d are 

caused b y pressure o n c o c h l e a r o r v e s t i b u l a r n e r v e f ibres o r 

o n t h e i n t e r n a l a u d i t o r y a r t e r y . 

Progress ive u n i l a t e r a l s e n s o r i n e u r a l h e a r i n g loss, o f t e n 

a c c o m p a n i e d b y t i n n i t u s , is t h e p r e s e n t i n g s y m p t o m i n 

m a j o r i t y o f cases. T h e r e is m a r k e d d i f f i c u l t y i n u n d e r 

s t a n d i n g speech, o u t o f p r o p o r t i o n t o t h e p u r e t o n e h e a r 

i n g loss. T h i s feature is charac ter i s t i c o f acoust ic n e u r o m a . 

S o m e p a t i e n t s m a y get s u d d e n h e a r i n g loss. 

Vestibular symptoms are i m b a l a n c e o r unsteadiness. T r u e 

v e r t i g o is s e l d o m seen. 

3 . C r a n i a l n e r v e i n v o l v e m e n t (Vth nerve) T h i s is t h e 

earliest n e r v e to be i n v o l v e d . T h e r e is r e d u c e d c o r n e a l 

s e n s i t i v i t y , n u m b n e s s o r paraesthesia o f face. I n v o l v e m e n t 

o f th is n e r v e indica tes t h a t t h e t u m o u r is r o u g h l y 2 .5 c m i n 

d i a m e t e r a n d o c c u p i e s t h e c e r e b e l l o p o n t i n e a n g l e . 

Vllth nerve. Sensory f ibres are a f fec ted ear ly . T h e r e is 

hypoaesthes ia o f p o s t e r i o r m e a t a l w a l l ( H i t z e l b e r g e r ' s s i g n ) , 

loss o f taste (as tes ted b y e l e c t r o g u s t o m e t r y ) a n d r e d u c e d 



Acoustic Neuroma 

A C N V I I I & V I I B 

F i g u r e 18 .2 

A c o u s t i c n e u r o m a a n d i t s e x p a n s i o n : ( A ) I n t r a c a n a l i c u l a r . ( B ) T u m o u r e x t e n d i n g i n t o c e r e b e l l o p o n t i n e a n g l e . ( C ) T u m o u r p r e s s i n g 

o n C N V . ( D ) V e r y l a r g e t u m o u r p r e s s i n g o n C N V , I X , X , X I , a n d b r a i n s t e m a n d c e r e b e l l u m . 

l a c r i m a t i o n o n S c h i r m e r ' s test. M o t o r f ibres are m o r e resis

t a n t a n d are a f fec ted late . D e l a y e d b l i n k r e f l e x m a y be a n 

ear ly m a n i f e s t a t i o n . 

IXth and Xth nerves. T h e r e is dysphagia a n d hoarseness 

d u e t o palata l , p h a r y n g e a l a n d l a r y n g e a l paralysis. 

Other cranial nerves. X l t h a n d X l l t h , I l l r d , I V t h a n d V l t h 

are a f fec ted w h e n t u m o u r is v e r y la rge . 

4 . B r a i n s t e m i n v o l v e m e n t T h e r e is ataxia , weakness 

a n d n u m b n e s s o f t h e arms a n d legs w i t h e x a g g e r a t e d t e n 

d o n ref lexes . T h e y are seen w h e n l o n g m o t o r a n d sensory 

tracts are i n v o l v e d . 

5 . C e r e b e l l a r i n v o l v e m e n t Pressure s y m p t o m s o n c e r e 

b e l l u m are seen i n large t u m o u r s . T h i s is r e v e a l e d b y 

f i n g e r - n o s e test, k n e e - h e e l test, d y s d i a d o c h o k i n e s i a , a taxic 

ga i t , i n a b i l i t y t o w a l k a l o n g a s t r a i g h t l i n e w i t h t e n d e n c y 

t o fa l l t o the a f fec ted side. 

6 . R a i s e d i n t r a c r a n i a l t e n s i o n T h i s is also a late fea ture . 

T h e r e is headache , nausea, v o m i t i n g , d i p l o p i a d u e t o V l t h 

n e r v e i n v o l v e m e n t a n d papi l loedema w i t h b l u r r i n g o f v i s i o n . 

J Investigations and Diagnosis J 

A t t e m p t s s h o u l d be m a d e t o d i a g n o s e t h e t u m o u r i n its 

o t o l o g i c a l phase w h e n i t is s t i l l i n t r a c a n a l i c u l a r . T h i s is 

poss ib le w h e n a l l cases o f u n i l a t e r a l s e n s o r i n e u r a l h e a r i n g 

loss w i t h t i n n i t u s o r i m b a l a n c e are c a r e f u l l y e v a l u a t e d . 

1 . A u d i o l o g i c a l tests See T a b l e 15.1 f o r d i f ference b e t w e e n 

cochlear a n d r e t r o c o c h l e a r lesions. 

(a ) P u r e t o n e a u d i o m e t r y w i l l s h o w s e n s o r i n e u r a l h e a r 

i n g loss, m o r e m a r k e d i n h i g h frequencies. 

( b ) Speech a u d i o m e t r y s h o w s p o o r speech d i s c r i m i n a t i o n 

a n d th is is d i s p r o p o r t i o n a t e t o p u r e t o n e h e a r i n g loss. 

R o l l - o v e r p h e n o m e n o n , i . e . r e d u c t i o n o f d i s c r i m i n a 

t i o n score w h e n l o u d n e s s is increased b e y o n d a p a r t i 

cu lar l i m i t is m o s t c o m m o n l y o b s e r v e d . 

( c ) R e c r u i t m e n t p h e n o m e n o n is absent. 

( d ) S h o r t I n c r e m e n t S e n s i t i v i t y I n d e x (SISI) test w i l l 

s h o w a score o f 0 - 2 0 % i n 7 0 - 9 0 % o f cases. 

( e ) T h r e s h o l d t o n e decay test s h o w s r e t r o c o c h l e a r t y p e o f 

l e s i o n . 

2 . S t a p e d i a l r e f l e x d e c a y tes t (see page 3 0 ) . 

3 . V e s t i b u l a r tests C a l o r i c test w i l l s h o w d i m i n i s h e d o r 

absent response i n 9 6 % o f pa t ients . W h e n t u m o u r is v e r y 

s m a l l , c a l o r i c test m a y be n o r m a l . 

4 . N e u r o l o g i c a l tests C o m p l e t e e x a m i n a t i o n o f c r a n i a l 

nerves , cerebe l lar f u n c t i o n s , b r a i n s t e m signs o f p y r a m i d a l 

a n d sensory tracts s h o u l d be d o n e . F u n d u s is e x a m i n e d f o r 

b l u r r i n g o f disc m a r g i n s o r p a p i l l o e d e m a . 



5 . R a d i o l o g i c a l tests 

(a ) Plain X-rays ( t r a n s o r b i t a l , S tenver ' s , T o w n e ' s a n d s u b -

m e n t o v e r t i c a l v i e w s ) g i v e p o s i t i v e f i n d i n g s i n 8 0 % o f 

pa t ients . H o w e v e r , smal l i n t r a c a n a l i c u l a r t u m o u r s are 

n o t d e t e c t e d . 

( b ) CT scan. A t u m o u r t h a t p r o j e c t s e v e n 0.5 c m i n t o t h e 

p o s t e r i o r fossa can be d e t e c t e d b y a C T scan. I f c o m 

b i n e d w i t h i n t r a t h e c a l air , e v e n t h e i n t r a m e a t a l t u m o u r 

can be d e t e c t e d . C T scan has r e p l a c e d ear l ier m e t h o d s 

o f p n e u m o e n c e p h a l o g r a p h y a n d m y o d i l m e a t o g r a p h y . 

( c ) MRI with gadolinium contrast. I t is s u p e r i o r t o C T scan 

a n d is t h e gold standard f o r diagnosis o f acoust ic n e u 

r o m a . I n t r a c a n a l i c u l a r t u m o u r , o f e v e n a f e w m i l l i m e 

tres, c a n b e easily d i a g n o s e d b y this m e t h o d . 

( d ) Vertebral angiography. T h i s is h e l p f u l t o d i f f e r e n t i a t e 

acoust ic n e u r o m a f r o m o t h e r t u m o u r s o f c e r e b e l l o 

p o n t i n e angle w h e n d o u b t exists. 

6 . E v o k e d r e s p o n s e a u d i o m e t r y ( B E R A ) I t is v e r y 

u s e f u l i n t h e diagnosis o f r e t r o c o c h l e a r les ions. I n t h e pres 

ence o f V I H t h n e r v e t u m o u r , a de lay o f > 0 . 2 m s e c i n 

w a v e V b e t w e e n t w o ears is s i g n i f i c a n t (see page 3 1 ) . 

7 . C S F e x a m i n a t i o n P r o t e i n l e v e l is ra ised. L u m b a r 

p u n c t u r e is u s u a l l y a v o i d e d . I m p o r t a n t tests f o r w o r k - u p 

o f acoust ic n e u r o m a are g i v e n b e l o w : 

T a b l e 18.1 T u m o u r s o f c e r e b e l l o p o n t i n e a n g l e 

Important Tests for W o r k - u p of 

Acoustic N e u r o m a 1 
P u r e t o n e a u d i o m e t r y 

S p e e c h d i s c r i m i n a t i o n score 

R o l l - o v e r c u r v e 

S tapedia l r e f l e x decay 

E v o k e d response a u d i o m e t r y 

M R I w i t h contras t 

Differential Diagnosis 

A c o u s t i c n e u r o m a s h o u l d b e d i f f e r e n t i a t e d f r o m t h e 

c o c h l e a r p a t h o l o g y ( i .e . M e n i e r e ' s disease) a n d o t h e r c e r e 

b e l l o p o n t i n e ang le t u m o u r s , e .g . m e n i n g i o m a , p r i m a r y 

c h o l e s t e a t o m a a n d a r a c h n o i d a l cyst ( T a b l e 18 .1 ) . 

A c o u s t i c n e u r o m a 

M e n i n g i o m a 

E p i d e r m o i d ( c h o l e s t e a t o m a ) 

A r a c h n o i d c y s t 

S c h w a n n o m a o f o t h e r c r a n i a l n e r v e s 

( e . g . C N V > V I I > I X , X , X I ) 

A n e u r y s m 

G l o m u s t u m o u r 

M e t a s t a s i s 

Treatment 

Surgery 

S u r g i c a l r e m o v a l o f t h e t u m o u r is t h e t r e a t m e n t o f c h o i c e . 

S u r g i c a l a p p r o a c h w i l l d e p e n d u p o n t h e size o f t u m o u r . 

T h e v a r i o u s approaches are: 

1 . M i d d l e c r a n i a l fossa a p p r o a c h . 

2 . T r a n s l a b y r i n t h i n e a p p r o a c h . 

3 . S u b o c c i p i t a l ( r e t r o s i g m o i d ) a p p r o a c h . 

4 . C o m b i n e d t r a n s l a b y r i n t h i n e - s u b o c c i p i t a l a p p r o a c h . 

Radiotherapy 

Conventional radiotherapy b y e x t e r n a l b e a m has n o r o l e i n 

t h e t r e a t m e n t o f acoust ic n e u r o m a s d u e t o l o w t o l e r a n c e 

o f t h e c e n t r a l n e r v o u s s y s t e m t o r a d i a t i o n . 

X-knife or Gamma knife surgery. I t is a f o r m o f s t e r e o 

tact ic r a d i o t h e r a p y w h e r e r a d i a t i o n e n e r g y is c o n v e r g e d o n 

t h e t u m o u r , t h u s m i n i m i s i n g its e f fec t o n t h e s u r r o u n d i n g 

n o r m a l tissue. T h i s causes arrest o f t h e g r o w t h o f t h e t u m o u r 

a n d also r e d u c t i o n i n its size. I t can b e used i n pat ients 

w h o refuse s u r g e r y o r h a v e c o n t r a i n d i c a t i o n s t o s u r g e r y o r 

i n those w i t h a res idual t u m o u r . 

X - k n i f e s u r g e r y is d o n e t h r o u g h l i n e a r acce lera tor a n d 

g a m m a k n i f e t h r o u g h a C o b a l t - 6 0 source . 

Cyber knife: I t is an i m p r o v e m e n t o v e r t h e a b o v e . I t 

is t o t a l l y frameless a n d m o r e accurate . I t uses r e a l - t i m e 

i m a g e g u i d a n c e t e c h n o l o g y t h r o u g h c o m p u t e r c o n t r o l l e d 

r o b o t i c s . 



The Deaf Chi ld 

C h i l d r e n w i t h p r o f o u n d ( > 9 0 d B loss) o r t o t a l deafness fa i l 

t o d e v e l o p speech a n d have o f t e n b e e n t e r m e d as deaf-mute 

o r deaf and dumb. H o w e v e r , these c h i l d r e n h a v e n o defec t 

i n t h e i r speech p r o d u c i n g apparatus . T h e m a i n defec t is 

deafness. T h e y h a v e n e v e r h e a r d speech a n d t h e r e f o r e d o 

n o t d e v e l o p i t . I n lesser degrees o f h e a r i n g loss, speech 

does d e v e l o p b u t is d e f e c t i v e . T h e p e r i o d f r o m b i r t h t o 5 

years o f l i f e is c r i t i c a l f o r t h e d e v e l o p m e n t o f speech a n d 

l a n g u a g e , t h e r e f o r e , t h e r e is n e e d f o r early i d e n t i f i c a t i o n 

a n d assessment o f h e a r i n g loss a n d early r e h a b i l i t a t i o n i n 

i n f a n t s a n d c h i l d r e n . I t was o b s e r v e d t h a t c h i l d r e n w h o s e 

h e a r i n g loss was o b s e r v e d a n d m a n a g e d b e f o r e 6 m o n t h s 

o f age h a d h i g h e r scores o f v o c a b u l a r y , b e t t e r express ive 

a n d c o m p r e h e n s i v e l a n g u a g e skil ls t h a n those d i a g n o s e d 

a n d m a n a g e d af ter 6 m o n t h s o f age e m p h a s i s i n g t h e i m p o r 

tance o f ear ly i d e n t i f i c a t i o n a n d t r e a t m e n t . 

B Aetiology J 

H e a r i n g loss i n a c h i l d m a y d e v e l o p f r o m causes b e f o r e b i r t h 

(prenata l ) , d u r i n g b i r t h (perinatal ) o r thereaf ter (postnata l ) . 

A. Prenatal Causes 

T h e y m a y p e r t a i n t o t h e i n f a n t o r t h e m o t h e r . 

1 . I n f a n t f a c t o r s A n i n f a n t m a y be b o r n w i t h i n n e r ear 

a n o m a l i e s d u e t o gene t i c o r n o n - g e n e t i c causes. A n o m a l i e s 

m a y affect i n n e r ear a l o n e ( n o n - s y n d r o m i c ) o r m a y f o r m 

p a r t o f a s y n d r o m e ( s y n d r o m i c ) . 

A n o m a l i e s a f f e c t i n g t h e i n n e r ear m a y i n v o l v e o n l y t h e 

m e m b r a n o u s l a b y r i n t h o r b o t h t h e m e m b r a n o u s a n d b o n y 

l a b y r i n t h s . T h e y i n c l u d e : 

( i ) Sheibe's dysplasia. I t is t h e m o s t c o m m o n i n n e r ear 

a n o m a l y . B o n y l a b y r i n t h is n o r m a l . S u p e r i o r p a r t o f 

m e m b r a n o u s l a b y r i n t h ( u t r i c l e a n d s e m i c i r c u l a r 

ducts ) is also n o r m a l . Dysplas ia is seen i n t h e c o c h l e a 

a n d saccule; h e n c e also ca l led cochleosaccular dysplasia. 

I t is i n h e r i t e d as an a u t o s o m a l recessive n o n - s y n d r o m i c 

t r a i t . 

( i i ) Alexander's dysplasia. I t affects o n l y t h e basal t u r n o f 

m e m b r a n o u s coch lea . T h u s o n l y h i g h f r e q u e n c i e s 

are a f fec ted . R e s i d u a l h e a r i n g is present i n l o w fre

quenc ies a n d c a n b e e x p l o i t e d b y a m p l i f i c a t i o n w i t h 

h e a r i n g aids. 

( i i i r Bing-Siebenmann dysplasia. T h e r e is c o m p l e t e absence 

o f m e m b r a n o u s l a b y r i n t h . 

( i v ) Michel aplasia. T h e r e is c o m p l e t e absence o f b o n y a n d 

m e m b r a n o u s l a b y r i n t h . E v e n the p e t r o u s apex is absent 

b u t e x t e r n a l a n d m i d d l e ears m a y be c o m p l e t e l y 

u n a f f e c t e d . N o h e a r i n g aids o r c o c h l e a r i m p l a n t a t i o n 

can be used . 

( v ) Mondini's dysplasia. O n l y basal c o i l is present o r cochlea 

is 1.5 t u r n s . T h e r e is i n c o m p l e t e p a r t i t i o n b e t w e e n 

t h e scalae d u e t o absence o f osseous sp ina l l a m i n a . 

C o n d i t i o n is u n i l a t e r a l o r b i l a t e r a l . T h i s d e f o r m i t y 

m a y be seen i n P e n d r e d , W a a r d e n b u r g , B r a n c h i o -

o t o - r e n a l , T r e a c h e r - C o l l i n s a n d W i l d e r v a n c h 

s y n d r o m e s . 

( v i ) Enlarged vestibular aqueduct. V e s t i b u l a r a q u e d u c t is 

e n l a r g e d ( > 2 m m ) , e n d o l y m p h a t i c sac is also e n l a r g e d 

a n d can be seen o n T 2 M R I . I t causes ear ly onset 

s e n s o r i n e u r a l h e a r i n g loss w h i c h is progress ive . 

V e r t i g o m a y be present . P e r i l y m p h a t i c f i s t u l a m a y 

o c c u r . 

( v i i ) Semicircular canal malformations. B o t h s u p e r i o r a n d l a t 

eral o r o n l y la tera l s e m i c i r c u l a r canal m a l f o r m a t i o n s 

m a y be seen. T h e y can be i d e n t i f i e d o n i m a g i n g 

t e c h n i q u e s . 

2 . M a t e r n a l f a c t o r s 

(a ) I n f e c t i o n s 

( b ) D r u g s d u r i n g p r e g n a n c y 

( c ) R a d i a t i o n t o m o t h e r i n t h e f i r s t t r i m e s t e r 

( d ) O t h e r factors 



F i g u r e 19.1 

W a a r d e n b u r g ' s s y n d r o m e . N o t e w h i t e f o r e l o c k , h e t e r o c h r o m i a 

i r i d i s a n d d e p i g m e n t a t i o n o f s k i n . 

S y n d r o m e s c o m m o n l y associated w i t h h e a r i n g loss are 

g i v e n i n T a b l e 1 9 . 1 . 

(a ) Infections. I n f e c t i o n s w h i c h affect t h e d e v e l o p i n g f o e 

tus are t o x o p l a s m o s i s , r u b e l l a , c y t o m e g a l o v i r u s e s , 

herpes t y p e 1 a n d 2 a n d s y p h i l i s . R e m e m b e r m n e 

m o n i c , T O R C H E S . 

( b ) Drugs during pregnancy. S t r e p t o m y c i n , g e n t a m i c i n , 

t o b r a m y c i n , a m i k a c i n , q u i n i n e o r c h l o r o q u i n e , w h e n 

g i v e n t o t h e p r e g n a n t m o t h e r , cross t h e p l a c e n t a l b a r 

r i e r a n d d a m a g e t h e coch lea . T h a l i d o m i d e n o t o n l y 

affects ear b u t also causes a b n o r m a l i t i e s o f l i m b s , h e a r t , 

face, l i p a n d palate . 

(c) Radiation to mother in the first trimester. 

(d) Otherfactors. N u t r i t i o n a l d e f i c i e n c y , diabetes, t o x a e m i a 

a n d t h y r o i d d e f i c i e n c y . M a t e r n a l a l c o h o l i s m is also 

t e r a t o g e n i c t o t h e d e v e l o p i n g a u d i t o r y sys tem. 

B. Perinatal Causes 

T h e y re late t o causes d u r i n g b i r t h o r i n ear ly n e o n a t a l 

p e r i o d . T h e y are: 

1 . A n o x i a I t damages t h e c o c h l e a r n u c l e i a n d causes h a e 

m o r r h a g e i n t o t h e ear. P lacenta p r a e v i a , p r o l o n g e d l a b o u r , 

c o r d r o u n d t h e n e c k a n d p r o l a p s e d c o r d c a n a l l cause f o e t a l 

a n o x i a . 

2 . P r e m a t u r i t y a n d l o w b i r t h w e i g h t B o r n b e f o r e 

t e r m o r w i t h b i r t h w e i g h t less t h a n 1 5 0 0 g . 

3 . B i r t h i n j u r i e s , e .g . forceps d e l i v e r y . T h e y m a y cause 

i n t r a c r a n i a l h a e m o r r h a g e w i t h e x t r a v a s a t i o n o f b l o o d i n t o 

t h e i n n e r ear. 

4 . N e o n a t a l j a u n d i c e B i l i r u b i n l e v e l greater t h a n 20 m g % 

damages t h e c o c h l e a r n u c l e i . 

5 . N e o n a t a l m e n i n g i t i s 

6 . S e p s i s 

7 . T i m e s p e n t i n n e o n a t a l I C U 

8 . O t o t o x i c d r u g s used f o r n e o n a t a l m e n i n g i t i s o r 

sept i caemia . 

C Postnatal Causes 

1 . G e n e t i c T h o u g h deafness is g e n e t i c i t manifests l a te r 

i n c h i l d h o o d o r a d u l t l i f e . Deafness m a y o c c u r a lone as i n 

familial progressive sensorineural deafness o r i n associat ion w i t h 

c e r t a i n s y n d r o m e s , e .g. A l p o r t ' s , K l i p p e l - F e i l , H u r l e r , etc . 

2 . N o n - g e n e t i c T h e y are essential ly same as i n adults 

a n d i n c l u d e : 

( i ) V i r a l i n f e c t i o n s (measles, m u m p s , v a r i c e l l a , i n f l u e n z a ) , 

m e n i n g i t i s a n d e n c e p h a l i t i s . 

( i i ) S e c r e t o r y o t i t i s m e d i a . 

( i i i ) O t o t o x i c d r u g s . 

( i v ) T r a u m a , e .g. f rac tures o f t e m p o r a l b o n e , m i d d l e ear 

s u r g e r y o r p e r i l y m p h leak . 

( v ) N o i s e - i n d u c e d deafness. 

E V A L U A T I O N O F A D E A F C H I L D 

F i n d i n g t h e C a u s e  

T h i s m a y r e q u i r e a d e t a i l e d h i s t o r y o f p r e n a t a l , p e r i n a t a l o r 

p o s t n a t a l causes, f a m i l y h i s t o r y , p h y s i c a l e x a m i n a t i o n a n d 

c e r t a i n i n v e s t i g a t i o n s d e p e n d i n g o n t h e cause suspected. 

S u s p i c i o n o f h e a r i n g l o s s H e a r i n g loss is suspected i f 

(i) t h e c h i l d sleeps t h r o u g h l o u d noises u n p e r t u r b e d o r fails 

t o startle t o l o u d s o u n d , ( i i ) fails t o d e v e l o p speech at 1 - 2 

years. A p a r t i a l l y h e a r i n g c h i l d m a y h a v e a d e f e c t i v e speech 

a n d p e r f o r m p o o r l y i n s c h o o l a n d be l a b e l l e d m e n t a l l y 

r e t a r d e d . I t is essential t h a t all c h i l d r e n at risk f o r h e a r i n g 

loss s h o u l d be s c r e e n e d a n d f o l l o w e d . 

R i s k f a c t o r s f o r h e a r i n g l o s s i n c h i l d r e n ( R e c o m m e n 

d a t i o n s o f J o i n t C o m m i t t e e o n I n f a n t H e a r i n g - — u p d a t e d 

t o 1 9 9 4 ) . 

( i ) F a m i l y h i s t o r y o f h e a r i n g loss. 

( i i ) P r e n a t a l i n f e c t i o n s ( T O R C H E S ) . 

( i i i ) C r a n i o f a c i a l a n o m a l i e s i n c l u d i n g those o f p i n n a a n d 

ear canal . 

( i v ) B i r t h w e i g h t less t h a n 1500 g (3.3 lbs) . 

( v ) H y p e r b i l i r u b i n a e m i a r e q u i r i n g e x c h a n g e t r a n s f u s i o n . 

( v i ) O t o t o x i c m e d i c a t i o n s i n c l u d e d b u t n o t l i m i t e d t o 

a m i n o g l y c o s i d e s used i n m u l t i p l e courses o r i n c o m 

b i n a t i o n w i t h l o o p d i u r e t i c s . 
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( v i i ) B a c t e r i a l m e n i n g i t i s . 

( v i i i ) * A p g a r score o f 0 - 4 at 1 m i n u t e o r 0 - 6 at 

5 m i n u t e s . 

( i x ) M e c h a n i c a l v e n t i l a t i o n f o r 5 days o r l o n g e r . 

( x ) S t i g m a t a o r o t h e r f i n d i n g s associated w i t h a s y n 

d r o m e k n o w n t o i n c l u d e s e n s o r i n e u r a l a n d / o r c o n 

d u c t i v e h e a r i n g loss. 

y A s s e s s m e n t o f H e a r i n g in I n f a n t s a n d C h i l d r e n | 

Assessment o f a u d i t o r y f u n c t i o n i n neonates , i n f a n t s a n d 

c h i l d r e n d e m a n d s special t e c h n i q u e s . T h e y are g r o u p e d 

u n d e r t h e f o l l o w i n g heads { T a b l e 19 .2 ) : 

(a ) S c r e e n i n g p r o c e d u r e s T h e y are e m p l o y e d t o test 

h e a r i n g i n " h i g h r i s k " i n f a n t s a n d are based o n i n f a n t ' s 

b e h a v i o u r a l response t o t h e s o u n d s ignal . 

Arousal test. A h i g h f r e q u e n c y n a r r o w b a n d noise is p r e 

s e n t e d f o r 2 seconds t o t h e i n f a n t w h e n h e is i n l i g h t sleep. 

A n o r m a l h e a r i n g i n f a n t can be a r o u s e d t w i c e w h e n t h r e e 

s u c h s t i m u l i are p r e s e n t e d t o h i m . 

Auditory response cradle is a s c r e e n i n g d e v i c e f o r n e w 

b o r n s , w h e r e b a b y is p l a c e d i n a c radle a n d his b e h a v i o u r 

( t r u n k a n d l i m b m o v e m e n t , h e a d j e r k a n d r e s p i r a t i o n ) i n 

response t o a u d i t o r y s t i m u l a t i o n are m o n i t o r e d b y t r a n s 

ducers . I t can screen babies w i t h m o d e r a t e , severe o r p r o 

f o u n d h e a r i n g loss. 

I M e t h o d s o f h e a r i n g a s s e s s m e n t i n i n f a n t s 

I a n d c h i l d r e n 

A . N e o n a t a l s c r e e n i n g p r o c e d u r e s 

• A r o u s a l t e s t 

• A u d i t o r y r e s p o n s e c r a d l e 

• A B R / O A E ' s 

B . B e h a v i o u r o b s e r v a t i o n a u d i o m e t r y 

• M o r o ' s r e f l e x 

• C o c h l e o p a l p e b r a i r e f l e x 

• C e s s a t i o n r e f l e x 

C . D i s t r a c t i o n t e c h n i q u e s 

D . C o n d i t i o n i n g t e c h n i q u e s 

• V i s u a l r e i n f o r c e m e n t a u d i o m e t r y 

• P l a y a u d i o m e t r y 

E . O b j e c t i v e t e s t s 

• A B R 

• O t o a c o u s t i c e m i s s i o n s 

• I m p e d a n c e a u d i o m e t r y 

*Developed by Virginia Apgar, an anaesthesiologist. It takes note of 
five items: heart rate, respiratory effort, muscle tone, reflex irritability 
and colour; noted at 1 and 5 minutes after birth. Low score is 0 and 
highest 10, i.e. 2 marks for each item. 

( b ) B e h a v i o u r o b s e r v a t i o n a u d i o m e t r y A u d i t o r y s i g 

nal p r e s e n t e d t o an i n f a n t p r o d u c e s a c h a n g e i n b e h a v i o u r , 

e .g. a l e r t i n g , cessation o f an a c t i v i t y , w i d e n i n g o f eyes o r 

facial g r i m a c i n g . Moro's reflex is o n e o f t h e m a n d consists o f 

s u d d e n m o v e m e n t o f l i m b s a n d e x t e n s i o n o f h e a d i n 

response t o s o u n d o f 80—90 d B . I n cochleopalpebrai reflex, 

t h e c h i l d responds b y a b l i n k t o a l o u d s o u n d . I n cessation 

reflex, an i n f a n t stops a c t i v i t y o r starts c r y i n g i n response t o 

a s o u n d o f 9 0 d B . 

( c ) D i s t r a c t i o n t e c h n i q u e s are used i n c h i l d r e n 6 - 7 

m o n t h s o l d . T h e c h i l d at th is age t u r n s his h e a d t o loca te 

t h e source o f s o u n d . I n th is test, t h e c h i l d is seated i n his 

m o t h e r ' s l a p , an assistant distracts t h e c h i l d ' s a t t e n t i o n w h i l e 

t h e e x a m i n e r p r o d u c e s a s o u n d f r o m b e h i n d o r f r o m o n e 

side t o see i f t h e c h i l d tries t o loca te i t . S o u n d s u s e d are 

h i g h f r e q u e n c y ra t t l e (8 k H z ) , l o w f r e q u e n c y h u m , w h i s 

p e r e d s o u n d as "S, S, S", x y l o p h o n e , w a r b l e d tones o r 

n a r r o w b a n d no ise ( 5 0 0 - 4 0 0 0 H z ) . 

( d ) C o n d i t i o n i n g t e c h n i q u e s 

Visual reinforcement audiometry (VRA). I t is a c o n d i t i o n 

i n g t e c h n i q u e i n w h i c h c h i l d is t r a i n e d t o l o o k f o r an a u d i 

t o r y s t i m u l u s b y t u r n i n g his h e a d . T h i s b e h a v i o u r is 

r e i n f o r c e d b y a f l a s h i n g l i g h t o r an a n i m a t e d t o y . T h i s test 

he lps t o d e t e r m i n e t h e h e a r i n g t h r e s h o l d u s i n g s tandard 

a u d i o m e t r i c t e c h n i q u e s . T h e a u d i t o r y s t i m u l u s is d e l i v e r e d 

b y h e a d p h o n e s o r b e t t e r s t i l l b y inser t earphones w h i c h are 

a c c e p t e d b e t t e r a n d are also l i g h t w e i g h t . T e s t is w e l l s u i t e d 

b e t w e e n t h e d e v e l o p m e n t a l age o f 5 m o n t h s t o 2 years. 

Play audiometry. T h e c h i l d is c o n d i t i o n e d t o p e r f o r m an 

act s u c h as p l a c i n g a m a r b l e i n a b o x , p u t t i n g a r i n g o n a 

pos t o r p u t t i n g a plast ic b l o c k i n a b u c k e t each t i m e h e 

hears a s o u n d s ignal . E a c h c o r r e c t p e r f o r m a n c e o f t h e act 

is r e i n f o r c e d w i t h praise, e n c o u r a g e m e n t o r r e w a r d . Ear 

spec i f i c t h r e s h o l d s can be d e t e r m i n e d b y s tandard a u d i o -

m e t r i c t e c h n i q u e s . T h i s test can be used i n c h i l d r e n w i t h 

d e v e l o p m e n t a l age o f 2—4 o r 5 years. 

Speech audiometry. T h e c h i l d is asked t o repeat t h e names 

o f c e r t a i n ob jec ts o r t o p o i n t t h e m o u t o n t h e p i c t u r e s . T h e 

v o i c e can be g r a d u a l l y l o w e r e d . I n t h i s w a y , h e a r i n g l e v e l 

a n d speech d i s c r i m i n a t i o n can be tes ted . T h e test can also 

b e u s e d t o e x a m i n e t h e c h i l d ' s expressive a b i l i t y w h e n h e 

is asked t o n a m e t h e toys l i k e horse , d u c k o r ob jec ts l i k e 

c u p , p l a t e , etc. 

(e ) O b j e c t i v e tests 

(i) Evoked response audiometry. 

Electrocochleography. I t c a n measure a u d i t o r y s e n s i t i v i t y 

to w i t h i n 20 d B . B u t i t is an i n v a s i v e p r o c e d u r e . 

Auditory brainstem response. I t is n o t a d i r e c t test o f h e a r 

i n g b u t correlates h i g h l y w i t h t h e p u r e - t o n e t h r e s h o l d s . 

I d e n t i f i a b l e w a v e f o r m s i n A B R are g e n e r a l l y present 

10—20 d B a b o v e b e h a v i o u r a l t h r e s h o l d . A B R p r o v i d e s an 

ear spec i f i c i n f o r m a t i o n as s o u n d s t i m u l u s can be p r e s e n t e d 



t o each ear separately b y h e a d p h o n e s o r ear inserts . I t is an 

o b j e c t i v e test a n d c a n be d o n e u n d e r sedat ion as t h e l a t t e r 

has n o e f fec t o n A B R . A B R is used b o t h as a s c r e e n i n g test 

a n d as a d e f i n i t i v e h e a r i n g assessment test i n c h i l d r e n . I n a 

s c r e e n i n g test, a response t o a c l i c k s t i m u l u s o f 40 n H L o r 

less is t h e c r i t e r i o n o f passing t h e test. T o f i n d h e a r i n g 

t h r e s h o l d i n an i n f a n t , A B R t r a c i n g is o b t a i n e d f i r s t at 

h i g h e r s o u n d s t i m u l u s a n d t h e n g r a d u a l l y l o w e r e d t i l l w a v e 

V is j u s t i d e n t i f i a b l e b u t repeatable . 

( i i ) Otoacoustic emissions (see page 3 2 ) . T r a n s i e n t e v o k e d 

emiss ions ( T E O A E ' s ) are absent i n ears w h e r e h e a r i n g loss 

exceeds 3 0 d B . D i s t o r t i o n p r o d u c t emissions ( D P O A E ' s ) 

are absent w h e n h e a r i n g loss exceeds 50 d B . 

( i i i ) Impedance audiometry. N o r m a l l y , s tapedius m u s c l e 

c o n t r a c t s r e f l e x l y i n response t o a s o u n d o f 70—100 d B H L 

a n d this r e f l e x can be r e c o r d e d . A b s e n c e o f acoust ic r e f l e x 

indica tes m i d d l e ear d i s o r d e r , r e t r o c o c h l e a r h e a r i n g loss o r 

severe t o p r o f o u n d S N H L . U s e d w i t h b e h a v i o u r a u d i o m 

e t r y , acoust ic ref lexes are u s e f u l c o m p o n e n t t o c ross -check . 

A b s e n c e o f acous t i c r e f l e x , b u t a n o r m a l t y m p a n o m e t r y 

w i t h p a r e n t a l c o n c e r n f o r h e a r i n g loss suggests p o s s i b i l i t y 

o f S N H L o f severe t o p r o f o u n d degree . A b s e n c e o f a c o u s 

t i c r e f l e x b u t a n a b n o r m a l t y m p a n o g r a m g e n e r a l l y i n d i 

cates c o n d u c t i v e loss. S ince A B R a n d O A E s p r o v i d e m o r e 

i n f o r m a t i o n , use o f acoust ic ref lexes i n assessment o f p a e -

d i a t r i c t e s t i n g has d e c l i n e d . 

O A E s a n d A B R h a v e b e e n u s e d b o t h i n s c r e e n i n g p r o 

g r a m m e s a n d i n h e a r i n g e v a l u a t i o n i n infants a n d c h i l d r e n . 

M a n a g e m e n t 

I t is essential t o k n o w t h e degree a n d t y p e o f h e a r i n g loss, 

a n d o t h e r associated h a n d i c a p s s u c h as b l i n d n e s s o r m e n t a l 

r e t a r d a t i o n a n d w h e t h e r h e a r i n g loss is p r e - l i n g u a l ( b e f o r e 

d e v e l o p m e n t o f speech) o r p o s t - l i n g u a l . A e t i o l o g y o f 

h e a r i n g loss r e m a i n s o b s c u r e i n a b o u t h a l f t h e cases. 

A i m s o f h a b i l i t a t i o n o f any h e a r i n g - i m p a i r e d c h i l d are 

d e v e l o p m e n t o f speech a n d language , a d j u s t m e n t i n s o c i 

e ty a n d u s e f u l e m p l o y m e n t i n a v o c a t i o n . 

1 . P a r e n t a l g u i d a n c e I t is a great e m o t i o n a l s h o c k f o r 

parents t o l e a r n t h a t t h e i r c h i l d is deaf. T h e y s h o u l d be 

deal t w i t h s y m p a t h e t i c a l l y , so as t o accept t h e c h i l d . T h e y 

s h o u l d be t o l d o f c h i l d ' s d i s a b i l i t y a n d h o w t o care f o r i t . 

H a b i l i t a t i o n o f t h e d e a f d e m a n d s a l o t f r o m parents : care 

a n d p e r i o d i c r e p l a c e m e n t o f h e a r i n g a i d , c h a n g e o f ear-

m o u l d s as c h i l d g r o w s , f o l l o w u p vis i ts f o r r e e v a l u a t i o n , 

e d u c a t i o n at h o m e a n d t h e s e l e c t i o n o f v o c a t i o n . 

2 . H e a r i n g a i d s M o s t d e a f c h i l d r e n have a s m a l l b u t useful 

p o r t i o n o f res idual h e a r i n g w h i c h can be e x p l o i t e d b y 

a m p l i f i c a t i o n o f s o u n d . H e a r i n g aids s h o u l d be p r e s c r i b e d as 

early as possible. I f necessary, b i n a u r a l aids, o n e f o r each ear, 

can be used. H e a r i n g aids he lp t o d e v e l o p l i p - r e a d i n g also. 

3 . D e v e l o p m e n t o f s p e e c h a n d l a n g u a g e C o m m u n i 

c a t i o n is a t w o w a y process, d e p e n d i n g o n t h e r e c e p t i v e 

a n d express ive ski l ls . R e c e p t i o n o f i n f o r m a t i o n is t h r o u g h 

visual , a u d i t o r y o r tact i le faculties w h i l e expression is t h r o u g h 

o r a l o r w r i t t e n speech o r t h e m a n u a l s i g n l a n g u a g e . I n t h e 

h e a r i n g - i m p a i r e d , a u d i t o r y f a c u l t y is p o o r o r t o t a l l y absent 

( F i g . 19 .2 ) . T h u s , f o r p r o p e r c o m m u n i c a t i o n , t h e r e is n e e d 

e i t h e r t o i m p r o v e h e a r i n g t h r o u g h a m p l i f i c a t i o n o f the 

res idual h e a r i n g o r c o c h l e a r i m p l a n t s ; a n d i n t h e absence 

o f t h e f e a s i b i l i t y o f d e v e l o p i n g t h e a u d i t o r y f a c u l t y , o n e 

has t o d e v e l o p v i s u a l o r tact i le means o f c o m m u n i c a t i o n . 

(a) Auditory-oral communication. T h i s is the m e t h o d used b y 

a n o r m a l p e r s o n a n d is t h e best w a y o f c o m m u n i c a t i o n . I n 

t h e deaf, i t can be used i n those w i t h m o d e r a t e to severe 

h e a r i n g loss o r those w h o are p o s t - k n g u a l l y deaf. H e a r i n g 

aids are p r o v i d e d t o a u g m e n t a u d i t o r y r e c e p t i o n . A t the same 

t i m e , t r a i n i n g is also i m p a r t e d i n speech r e a d i n g , i .e . t o read 

m o v e m e n t s o f l ips , face, a n d n a t u r a l gestures o f h a n d a n d 

b o d y . Expressive s k i l l is e n c o u r a g e d t h r o u g h ora l speech. 

Receptive skills 

Written language 
Lip reading 

Sign language 

Sound signal 

Visual 
faculty 

Hearing aid 

Cochlear implant 

Vibrotactile aid 

Auditory 
faculty 

Expressive skills 

Oral speech 

Sign language or 
Finger spelling 

Written communication 
(letters, electronic media, etc. 

F i g u r e 1 9 . 2 

T h e f a c u l t i e s o f a h e a r i n g - i m p a i r e d p e r s o n w h i c h c a n b e u t i l i s e d f o r r e c e p t i v e a n d e x p r e s s i v e s k i l l s i n c o m m u n i c a t i o n . 



(b) Manual communication. I t makes use o f t h e sign lan

guage o r finger-spelling method b u t has t h e disadvantage t h a t 

abstract ideas are d i f f i c u l t t o express a n d g e n e r a l p u b l i c 

does n o t u n d e r s t a n d i t . 

(c) Total communication. I t uses a l l m o d a l i t i e s o f sensory 

i n p u t , i . e . a u d i t o r y , v i s u a l , t a c t i l e a n d k i n a e s t h e t i c . S u c h 

c h i l d r e n are t a u g h t t o d e v e l o p o r a l speech, l i p - r e a d i n g a n d 

s i g n l a n g u a g e . A l l c h i l d r e n w i t h p r e - l i n g u a l severe t o p r o 

f o u n d deafness, s h o u l d u n d e r g o t r a i n i n g i n th is f o r m o f 

c o m m u n i c a t i o n . Vibrotactile aids are u s e f u l f o r those w h o 

are t o t a l l y d e a f a n d also b l i n d . T h e s e aids are a t t a c h e d t o 

t h e c h i l d ' s h a n d o r s t e r n u m a n d t h e v i b r a t i o n s o f speech 

are p e r c e i v e d t h r o u g h tac t i l e sensat ion . 

4 . E d u c a t i o n o f t h e d e a f T h e r e are r e s i d e n t i a l a n d day 

schools f o r t h e deaf. S o m e d e a f c h i l d r e n w i t h m o d e r a t e 

h e a r i n g loss can be i n t e g r a t e d i n t o schools f o r t h e n o r m a l 

c h i l d r e n w i t h p r e f e r e n t i a l sea t ing i n t h e class. 

R a d i o h e a r i n g aids h a v e r e v o l u t i o n i s e d e d u c a t i o n o f t h e 

deaf. I n t h i s d e v i c e , t h e m i c r o p h o n e a n d t r a n s m i t t e r are 

w o r n b y t h e teacher a n d t h e r e c e i v e r a n d a m p l i f i e r b y t h e 

c h i l d . W i t h t h i s system, t h e c h i l d can hear t h e teacher ' s 

v o i c e b e t t e r , w i t h o u t b e i n g d i s t u r b e d b y e n v i r o n m e n t a l 

noises. 

5 . V o c a t i o n a l g u i d a n c e T h e d e a f are s incere a n d g o o d 

w o r k e r s . G i v e n t h e o p p o r t u n i t y , c o m m e n s u r a t e w i t h t h e i r 

a b i l i t y , t h e y can be use fu l ly e m p l o y e d i n several v o c a t i o n s . 
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A l l h e a r i n g - i m p a i r e d i n d i v i d u a l s n e e d s o m e sort o f aura l 

r e h a b i l i t a t i o n f o r c o m m u n i c a t i o n . T h e v a r i o u s means a v a i l 

able t o t h e m are: 

I . I n s t r u m e n t a l devices 

A . H e a r i n g aids 

(i) C o n v e n t i o n a l h e a r i n g aids 

( i i ) B o n e a n c h o r e d h e a r i n g aids ( B A H A ) 

(i i i ) Implantab le h e a r i n g aids (v ibrant soundbr idge) 

B . I m p l a n t s 

(i) C o c h l e a r i m p l a n t s 

( i i ) A u d i t o r y b r a i n s t e m i m p l a n t s 

C . Assist ive devices f o r t h e d e a f 

I I . T r a i n i n g 

A . Speech ( l ip) r e a d i n g 

B . A u d i t o r y t r a i n i n g 

C . Speech c o n s e r v a t i o n 

I. I N S T R U M E N T A L D E V I C E S 

| A . H e a r i n g A i d s J 

Conventional Hearing Aids 

A h e a r i n g a i d is a d e v i c e t o a m p l i f y sounds r e a c h i n g t h e 

ear. Essent ia l ly , i t consists o f t h r e e parts : (a) a microphone, 

w h i c h p i c k s u p sounds a n d c o n v e r t s t h e m i n t o e lec t r i ca l 

i m p u l s e s , (b) an amplifier, w h i c h m a g n i f i e s e l e c t r i c a l i m p u l 

ses, a n d (c) a receiver, which c o n v e r t s e l e c t r i c a l i m p u l s e s 

b a c k t o s o u n d . This a m p l i f i e d s o u n d is t h e n c a r r i e d t h r o u g h 

t h e e a r m o u l d t o t h e t y m p a n i c m e m b r a n e . 

Types of Hearing Aids 

A i r c o n d u c t i o n h e a r i n g a i d I n th is , t h e a m p l i f i e d 

s o u n d is t r a n s m i t t e d v i a t h e ear canal t o t h e t y m p a n i c 

m e m b r a n e . 

B o n e c o n d u c t i o n h e a r i n g a i d Instead o f a rece iver , i t 

has a b o n e v i b r a t o r w h i c h s n u g l y f i ts o n t h e m a s t o i d a n d 

d i r e c t l y st imulates t h e cochlea . T h i s t y p e o f a i d is special ly 

use fu l i n persons w i t h a c t i v e l y d r a i n i n g ears, o t i t i s ex terna 

o r atresia o f t h e ear canal w h e n ear-inserts c a n n o t be w o r n . 

M o s t o f t h e aids are air c o n d u c t i o n t y p e . T h e y can be : 

1 . B o d y - w o r n t y p e s M o s t c o m m o n t y p e ( F i g . 2 0 . 1 A ) ; 

m i c r o p h o n e a n d a m p l i f i e r a l o n g w i t h t h e b a t t e r y are i n o n e 

case w o r n at the chest l e v e l w h i l e rece iver is s i tuated at t h e 

ear l e v e l . T h i s t y p e o f a id a l l o w s h i g h degree o f a m p l i f i c a 

t i o n w i t h m i n i m a l feedback. I t is useful i n severely d e a f p e r 

sons o r c h i l d r e n w i t h c o n g e n i t a l deafness. 

2 . B e h i n d - t h e - e a r ( B T E ) t y p e s H e r e m i c r o p h o n e , 

a m p l i f i e r , r e c e i v e r a n d b a t t e r y are a l l i n o n e u n i t w h i c h is 

w o r n b e h i n d t h e ear. I t is c o u p l e d t o t h e ear canal w i t h a 

t u b i n g a n d an e a r m o u l d . I t is u s e f u l f o r s l i g h t t o m o d e r a t e 

cases o f h e a r i n g loss p a r t i c u l a r l y t h e h i g h f r e q u e n c y ones . 

3 . S p e c t a c l e t y p e s I t is a m o d i f i c a t i o n o f t h e " B e h i n d -

t h e - e a r " t y p e a n d t h e u n i t is h o u s e d i n t h e a u r i c u l a r p a r t 

o f t h e spectacle f r a m e . I t is u s e f u l t o persons w h o n e e d 

b o t h eye glasses f o r v i s i o n a n d a h e a r i n g a i d . I t is n o t v e r y 

p o p u l a r n o w . 

4 . I n - t h e - e a r ( I T E ) t y p e s T h e ent i re h e a r i n g a id is h o u s e d 

i n an e a r m o u l d w h i c h can be w o r n i n t h e ear. I t is useful f o r 

m i l d t o m o d e r a t e h e a r i n g losses w i t h f la t c o n f i g u r a t i o n . 

T h e y are v e r y p o p u l a r because o f t h e i r cosmet ic appeal . 

5 . C a n a l t y p e s ( I T C & C I C ) T h e h e a r i n g a i d is so s m a l l 

t h a t t h e e n t i r e a i d c a n b e w o r n i n t h e ear canal w i t h o u t 

p r o j e c t i n g i n t o t h e c o n c h a . F o r u s i n g this a i d , i t is r e q u i r e d 

t h a t t h e ear canal s h o u l d be large a n d w i d e , a n d p a t i e n t 

s h o u l d h a v e t h e d e x t e r i t y t o m a n i p u l a t e t h e m i n u t e c o n 

t ro ls i n t h e a i d . I t is u s e f u l f o r m i l d t o m o d e r a t e cases o f 

h e a r i n g loss o f h i g h f r e q u e n c y (1 t o 4 k H z ) . 

T w o types are available; i n the canal ( I T C ) a n d another 

sti l l smaller and invis ib le type , c o m p l e t e l y i n the canal 

( C I C ) . 

Indications for Hearing Aid 

A n y i n d i v i d u a l w h o has a h e a r i n g p r o b l e m t h a t c a n n o t be 

h e l p e d b y m e d i c a l o r surg ica l means is a c a n d i d a t e f o r 

h e a r i n g a i d . 
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1 . S e n s o r i n e u r a l h e a r i n g l o s s w h i c h i n t e r f e r e s w i t h 

d a y t o day ac t iv i t i es o f a p e r s o n . H e a r i n g a i d m a y n o t su i t 

a l l s u c h persons because o f t h e i n t o l e r a b l e d i s t o r t i o n o f 

s o u n d i n s o m e , p a r t i c u l a r l y i n those w i t h r e c r u i t m e n t . 

2 . D e a f c h i l d r e n s h o u l d be f i t t e d w i t h h e a r i n g a i d as 

e a r l y as poss ible f o r d e v e l o p m e n t o f speech a n d l e a r n i n g . 

I n severely d e a f c h i l d r e n , b i n a u r a l aids ( o n e f o r each ear 

a n d i n d i v i d u a l l y f i t t e d ) are m o r e u s e f u l . T r a i n i n g i n l i p -

r e a d i n g is g i v e n s i m u l t a n e o u s l y . 

3 . C o n d u c t i v e d e a f n e s s M o s t o f s u c h persons can b e 

h e l p e d b y s u r g e r y b u t h e a r i n g a i d is p r e s c r i b e d w h e n s u r 

g e r y is r e f u s e d o r n o t feasible o r has f a i l e d . 

Fitting a Hearing Aid 

W h i l e f i t t i n g a h e a r i n g a i d , c o n s i d e r a t i o n is g i v e n t o : 

( a ) D e g r e e o f h e a r i n g loss, 

( b ) C o n f i g u r a t i o n o f h e a r i n g loss ( t y p e o f f r e q u e n c i e s 

a f fec ted) , 

( c ) T y p e o f h e a r i n g loss ( c o n d u c t i v e o r sensor ineura l ) , 

( d ) Presence o f r e c r u i t m e n t , 

(e ) U n c o m f o r t a b l e loudness l e v e l , 

(£) A g e a n d d e x t e r i t y o f p a t i e n t , 

( g ) C o n d i t i o n o f t h e o u t e r a n d m i d d l e ear, 

( h ) C o s m e t i c acceptance o f t h e a i d , 

( i ) T y p e o f e a r m o u l d , 

( j ) T h e t y p e o f f i t t i n g , w h e t h e r i t is m o n o a u r a l , (one a i d 

o n l y ) , b i n a u r a l (one a i d f o r each ear) , b i n a u r a l w i t h 

y - c o n n e c t i o n (one a i d b u t t w o rece ivers , o n e f o r each 

ear) o r t h e C R O S t y p e . 

C R O S ( c o n t r a l a t e r a l r o u t i n g o f s i g n a l s ) I n th is t y p e , 

m i c r o p h o n e is f i t t e d o n t h e s ide o f t h e d e a f ear a n d t h e 

s o u n d t h u s p i c k e d u p is passed t o t h e r e c e i v e r p l a c e d i n 



Diseases o f Ear 

t h e b e t t e r ear. T h i s is u s e f u l f o r p e r s o n s w i t h o n e ear 

s e v e r e l y i m p a i r e d a n d h e l p s i n s o u n d l o c a l i s a t i o n c o m 

i n g f r o m t h e s ide o f t h e d e a f ear. N o w b o n e - a n c h o r e d 

h e a r i n g aids ( B A H A ) (see i n f r a ) are b e i n g p r e f e r r e d f o r 

s i n g l e - s i d e d deafness a n d h a v e r e p l a c e d t h e use o f 

C R O S aids . 

B o n e - a n c h o r e d H e a r i n g A i d ( B A H A ) 

B o n e - a n c h o r e d h e a r i n g a id is a t y p e o f h e a r i n g a i d w h i c h 

is based o n t h e p r i n c i p l e o f b o n e c o n d u c t i o n . I t is p r i m a r i l y 

s u i t e d t o p e o p l e w h o have c o n d u c t i v e h e a r i n g loss, u n i l a t 

eral h e a r i n g loss a n d those w i t h m i x e d h e a r i n g loss w h o 

c a n n o t o t h e r w i s e w e a r " i n t h e e a r " o r " b e h i n d t h e e a r " 

h e a r i n g aids. 

B o n e - a n c h o r e d h e a r i n g aids use a s u r g i c a l l y i m p l a n t e d 

a b u t m e n t t o t r a n s m i t s o u n d b y d i r e c t c o n d u c t i o n t h r o u g h 

b o n e t o t h e c o c h l e a , b y p a s s i n g t h e e x t e r n a l a u d i t o r y canal 

a n d m i d d l e ear ( F i g . 2 0 . 2 ) . 

B A H A has three c o m p o n e n t s : (a) t i t a n i u m f i x t u r e (b) tita

n i u m a b u t m e n t a n d (c) s o u n d processor (F ig . 20 .3 ) . T h e tita

n i u m f i x t u r e is surgical ly e m b e d d e d i n the s k u l l b o n e w i t h 

a b u t m e n t exposed outs ide the s k i n . T h e t i t a n i u m f i x t u r e 

b o n d s w i t h t h e s u r r o u n d i n g tissue i n a process cal led osseointe-

gration. T h e s o u n d processor is a t tached t o t h e a b u t m e n t 

o n c e osseointegrat ion is c o m p l e t e w h i c h usual ly takes 2 t o 

6 m o n t h s after i m p l a n t a t i o n . T h e B A H A device transmits 

v i b r a t i o n s t o t h e external a b u t m e n t w h i c h f u r t h e r vibrates 

t h e s k u l l a n d cochleae. 

C a n d i d a c y p r o f i l e B o n e - a n c h o r e d h e a r i n g aids c a n be 

u s e d i n : 

( i ) P e o p l e w h o h a v e c h r o n i c i n f l a m m a t i o n o r i n f e c t i o n 

o f t h e ear canal a n d c a n n o t w e a r s t a n d a r d " i n t h e 

e a r " a i r - c o n d u c t i o n h e a r i n g aids. 
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Appearances w h e n sound processor is a t tached t o a b u t m e n t . 

( i i ) C h i l d r e n w i t h m a l f o r m e d o r absent o u t e r ear a n d ear 

canals as i n m i c r o t i a o r canal atresia. 

( i i i ) S i n g l e - s i d e d deafness (see T a b l e 20 .1 ) 

I n t h e past, t h e c o n t r a l a t e r a l r o u t i n g o f s ignal ( C R O S ) 

h e a r i n g a i d was t h e o n l y o p t i o n ava i lab le f o r r e h a b i l i t a 

t i o n o f p a t i e n t s w i t h s i n g l e - s i d e d deafness. P o o r p e r f o r 

m a n c e a n d aesthet ic c o n s i d e r a t i o n s l i m i t e d t h e use o f 

C R O S aids. T h e B A H A d e v i c e can n o w be i m p l a n t e d o n 

t h e s ide o f t h e d e a f ear, a n d i t t r a n s m i t s t h e s o u n d b y 

means o f b o n e c o n d u c t i o n t o t h e c o n t r a l a t e r a l c o c h l e a . 

T h e B A H A is f i x e d o n t h e d e a f side a n d col lects s o u n d 

w a v e s t o t r a n s m i t t o h e a l t h y c o c h l e a o f t h e o t h e r s ide . 

T h i s process e l i m i n a t e s t h e h e a d - s h a d o w effect a n d a l l o w s 

f o r h e a r i n g f r o m b o t h sides o f t h e h e a d . T h e B A H A s u b 

s t a n t i a l l y i m p r o v e s speech r e c o g n i t i o n i n q u i e t a n d i n 

no i se c o m p a r e d w i t h t h e C R O S aids. 

S u r g e r y T h e s u r g e r y is t y p i c a l l y p e r f o r m e d i n a s ingle 

stage i n adul ts . A b o u t 3 m o n t h s are a l l o w e d f o r o s s e o i n t e 

g r a t i o n b e f o r e t h e s o u n d processor can be a t t a c h e d . A 

t w o - s t a g e p r o c e d u r e is r e c o m m e n d e d i n c h i l d r e n i n w h o m 

t h e f i x t u r e is p l a c e d i n t o t h e b o n e i n t h e f i rs t stage. A f t e r 

a b o u t 6 m o n t h s t o a l l o w f o r o s s e o i n t e g r a t i o n , a s e c o n d -

stage o p e r a t i o n is d o n e t o c o n n e c t t h e a b u t m e n t t h r o u g h 

t h e s k i n t o t h e f i x t u r e . 

Sound 
processor 

Titanium 
abutment 

Titanium 
fixture 

Bone-anchorec hearing a id ( B A H A ) . 

T a b l e 20.1 Indica t ions f o r B A H A 

1 . W h e n a i r - c o n d u c t i o n ( A C ) hearing aid c a n n o t be used: 

• Canal atresia, congeni ta l o r a c q u i r e d , n o t amenable 

t o t r e a t m e n t . 

• C h r o n i c ear discharge, n o t amenable t o t r e a t m e n t . 

• Excessive feedback a n d d i s c o m f o r t f r o m 

a i r - c o n d u c t i o n hearing a i d . 

2. C o n d u c t i v e or mixed hear ing loss, e.g. otosclerosis a n d 

tympanosc le ros i s where surgery is c o n t r a i n d i c a t e d . 

3 . Single-sided hear ing loss. 
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C o m p l i c a t i o n s o f B A H A are f e w a n d m a y i n c l u d e o c c a 

s i o n a l f a i l u r e t o osseointegrate t h e i m p l a n t a n d l o c a l i n f e c 

t ions a n d i n f l a m m a t i o n at t h e i m p l a n t site. 

Implantable Hearing Aids 

I m p l a n t a b l e m i d d l e ear h e a r i n g aids represent a n e w category 

o f h e a r i n g devices t h a t w o r k o n a d i r e c t d r i v e p r i n c i p l e . 

R a t h e r t h a n d e l i v e r i n g acoust ic e n e r g y i n t o t h e e x t e r n a l 

a u d i t o r y canal (as w i t h t r a d i t i o n a l h e a r i n g a i d systems), 

d i r e c t d r i v e m i d d l e ear i m p l a n t systems use m e c h a n i c a l 

v i b r a t i o n s d e l i v e r e d d i r e c t l y t o t h e ossicular c h a i n , w h i l e 

l e a v i n g t h e ear canal c o m p l e t e l y o p e n . 

I m p l a n t a b l e m i d d l e ear devices are g e n e r a l l y avai lable i n 

t w o types : 

P i e z o e l e c t r i c d e v i c e s P i e z o e l e c t r i c devices o p e r a t e 

b y passing an e lec t r i c c u r r e n t i n t o a p i e z o c e r a m i c 

c rys ta l , w h i c h changes its v o l u m e a n d t h e r e b y p r o 

d u c e a v i b r a t o r y s ignal . T h i s p i e z o e l e c t r i c t r a n s d u c e r 

i n t u r n is c o u p l e d t o t h e ossicles a n d dr ives t h e o s s i c u 

l a r c h a i n b y v i b r a t i o n . 

E x a m p l e s o f such devices are: E n v o y , M E T ( m i d d l e -

ear t r a n s d u c e r ( o r also c a l l e d O t o l o g i c s d e v i c e ) , R i o n 

a n d T I C A ( t o t a l l y i n t e g r a t e d c o c h l e a r a m p l i f i e r ) . 

2 . E l e c t r o m a g n e t i c h e a r i n g d e v i c e s E l e c t r o m a g n e t i c 

h e a r i n g devices f u n c t i o n b y passing an e lec t r i c c u r r e n t 

i n t o a c o i l , w h i c h creates a m a g n e t i c f l u x t h a t d r i v e s 

a n ad jacent m a g n e t . T h e s m a l l m a g n e t is a t t a c h e d t o 

o n e o f t h e ossicles o f t h e m i d d l e ear t o c o n v e y v i b r a 

t i o n s t o t h e c o c h l e a . 

A n e x a m p l e o f s u c h a d e v i c e is t h e v i b r a n t s o u n d -

b r i d g e d e v i c e ( p r e v i o u s l y k n o w n as t h e S y m p h o n i x 

d e v i c e ; n o w b e i n g m a n u f a c t u r e d b y M E D - E L ) . 

V i b r a n t s o u n d b r i d g e d e v i c e T h e v i b r a n t s o u n d b r i d g e 

is a s e m i - i m p l a n t a b l e d e v i c e m a d e o f t w o c o m p o n e n t s : a n 

i n t e r n a l a n d an e x t e r n a l . T h e internal component is c a l l e d 

V O R P ( v i b r a t i n g ossicular prosthesis) a n d is m a d e u p o f 
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C o m p o n e n t s o f t h e v i b r a t i n g o s s i c u l a r p r o s t h e s i s ( V O R P ) . 

t h r e e parts t h e r e c e i v e r , F M T ( f l o a t i n g mass t ransducer ) 

a n d a c o n d u c t o r l i n k b e t w e e n t h e t w o . F M T is c o n n e c t e d 

t o t h e i n c u s (Figs 2 0 . 4 a n d 2 0 . 5 ) . 

T h e e x t e r n a l c o m p o n e n t is c a l l e d t h e a u d i o processor 

w h i c h is w o r n b e h i n d t h e ear. T h e a u d i o processor c o n 

tains a m i c r o p h o n e t h a t p i c k s u p s o u n d f r o m t h e e n v i r o n 

m e n t a n d t r a n s m i t s i t across t h e s k i n b y r a d i o f r e q u e n c y 

w a v e s t o t h e i n t e r n a l r e c e i v e r . 

C a n d i d a c y p r o f i l e A p p r o p r i a t e candidates f o r d i r e c t 

d r i v e m i d d l e ear h e a r i n g devices i n c l u d e adul ts aged 

18 years a n d o l d e r w i t h m o d e r a t e - t o - s e v e r e s e n s o r i n e u r a l 

h e a r i n g loss. C a n d i d a t e s s h o u l d h a v e e x p e r i e n c e o f u s i n g 

t r a d i t i o n a l h e a r i n g aids a n d s h o u l d h a v e a desire f o r an 

a l t e r n a t i v e h e a r i n g system. 

EXTERNAL PART ' IMPLANTED PART 
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V i b r a n t s o u n d b r i d g e m i d d l e e a r i m p l a n t . 



I Disadvantages o f convent ional hear ing aids 

• C o s m e t i c a l l y unacceptable due t o vis ibi l i ty 

• Acoust i c feedback 

• Spectral d i s t o r t i o n 

• O c c l u s i o n o f external a u d i t o r y canal 

• C o l l e c t i o n o f wax in the canal a n d blockage o f insert 

• Sensit ivity o f canal skin t o e a r m o u l d s 

• P r o b l e m t o use in d i s c h a r g i n g ears 

O f t e n , pa t ients w h o are i n t e r e s t e d i n s e e k i n g d i r e c t 

d r i v e m i d d l e ear h e a r i n g devices have e x p e r i e n c e d dissat

i s f a c t i o n r e g a r d i n g t h e s o u n d q u a l i t y o f t h e i r c u r r e n t h e a r 

i n g aids. O t h e r p r o b l e m s these pat ients fee l w i t h these aids 

are: d i s c o m f o r t d u e t o t h e o c c l u s i o n effect o f t h e canal , 

w a x o c c l u d i n g h e a r i n g a i d m o u l d a n d w a x i m p a c t i o n o f 

t h e e x t e r n a l a u d i t o r y canal , i n a b i l i t y t o w e a r t r a d i t i o n a l 

h e a r i n g aids d u e t o sensi t ive ear canal s k i n , a n d t h e i n a b i l 

i t y t o o v e r c o m e acoust ic f e e d b a c k issues, (see T a b l e 2 0 . 2 

f o r disadvantages o f c o n v e n t i o n a l h e a r i n g aids) . 

P r o c e d u r e T h e i n t e r n a l d e v i c e is s u r g i c a l l y i m p l a n t e d . 

T h e p r o c e d u r e is c o n d u c t e d u n d e r g e n e r a l anaesthesia. 

T h e r e c e i v e r o f t h e i m p l a n t is p o s i t i o n e d u n d e r t h e s k i n 

o v e r t h e m a s t o i d b o n e v i a a s tandard c o r t i c a l m a s t o i d e c 

t o m y a n d p o s t e r i o r t y m p a n o t o m y a p p r o a c h ; t h e ossicular 

c h a i n is v i sua l i sed a n d t h e F M T is a t t a c h e d t o t h e l o n g 

process o f t h e i n c u s . T h e m i d d l e ear s t r u c t u r e s are n o t 

m o d i f i e d . T h e r e f o r e , t h e r e is n o s i g n i f i c a n t i m p a c t o n t h e 

r e s i d u a l h e a r i n g o f t h e p a t i e n t . 

S ix t o e i g h t w e e k s after t h e p r o c e d u r e , t h e pat ient is f i t t e d 

w i t h t h e ex t e rna l a u d i o processor that attaches m a g n e t i c a l l y 

to t h e b a c k o f t h e ear. T h e processor is t h e n p r o g r a m m e d . 

A d v a n t a g e s A d i r e c t d r i v e sys tem p r o v i d e s m e c h a n i c a l 

e n e r g y d i r e c t l y t o t h e ossicles, b y p a s s i n g t h e ear canal a n d 

t h e t y m p a n i c m e m b r a n e . T h i s e l i m i n a t e s m a n y o f t h e 

i n h e r e n t issues o f c o n v e n t i o n a l h e a r i n g aids s u c h as o c c l u 

s i o n , f e e d b a c k , d i s c o m f o r t a n d w a x r e l a t e d p r o b l e m s . O n e 

m a j o r advantage o f d i r e c t d r i v e devices is t h e a b i l i t y t o 

p r o v i d e i m p r o v e d s o u n d q u a l i t y t o t h e h e a r i n g - i m p a i r e d 

subjects p a r t i c u l a r l y i n n o i s y e n v i r o n m e n t s . 

J B . I m p l a n t s J 

Cochlear Implants 

A c o c h l e a r i m p l a n t is an e l e c t r o n i c d e v i c e t h a t can p r o v i d e 

u s e f u l h e a r i n g a n d i m p r o v e d c o m m u n i c a t i o n abi l i t i es f o r 

persons w h o have severe t o p r o f o u n d s e n s o r i n e u r a l h e a r 

i n g loss a n d w h o c a n n o t b e n e f i t f r o m h e a r i n g aids. 

A cochlear i m p l a n t w o r k s b y p r o d u c i n g m e a n i n g f u l e lec

tr ica l s t i m u l a t i o n o f the a u d i t o r y n e r v e w h e r e d e g e n e r a t i o n o f 

the hair cells i n the cochlea has progressed to a p o i n t such that 

a m p l i f i c a t i o n p r o v i d e d b y h e a r i n g aids is n o l o n g e r ef fect ive . 

V a r i o u s cochlear implants are s h o w n i n Figs 20.6 t o 20 .8 . 

Components and Functioning of a Cochlear Implant (Fig. 20.9) 

A cochlear i m p l a n t has an external and i n t e r n a l c o m p o n e n t . 

E x t e r n a l c o m p o n e n t I t consists o f an e x t e r n a l speech 

processor a n d a t r a n s m i t t e r . T h e speech processor m a y 

be b o d y w o r n o r b e h i n d t h e ear t y p e ; t h e la t ter b e i n g 

p r e f e r r e d . 

2 . I n t e r n a l c o m p o n e n t I t is s u r g i c a l l y i m p l a n t e d a n d 

comprises the receiver/stimulator package w i t h an electrode 

array. 

S o u n d is p i c k e d u p b y t h e m i c r o p h o n e i n t h e speech p r o 

cessor. T h e speech processor analyses a n d codes sounds 

i n t o e l e c t r i c a l pulses. T h e processor uses a v a r i e t y o f c o d 

i n g strategies t o d e l i v e r m e a n i n g f u l speech parameters 

f r o m t h e acoust ic s t i m u l u s t o t h e n e r v e . E x a m p l e s o f such 

strategies are SAS ( s i m u l t a n e o u s a n a l o g u e s trategy) , C I S 

( c o n t i n u o u s i n t e r l e a v e d s a m p l i n g ) , S P E A K (spectral peak) 

a n d A C E ( a d v a n c e d c o m b i n a t i o n e n c o d e r ) . 

A B 
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M E D - E L c o c h l e a r i m p l a n t s : ( A ) M E D - E L C - 4 0 + . ( B ) S o n a t a 

m o d e l w i t h e a r l e v e l s p e e c h p r o c e s s o r . 
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N u c l e u s c o c h l e a r i m p l a n t ( C o c h l e a r C o r p o r a t i o n ) w i t h e a r 

l e v e l s p e e c h p r o c e s s o r . 



Rehabilitation of the Hearing-Impaired 

T h e e l e c t r i c a l i m p u l s e s are sent f r o m t h e processor t o 

t h e t r a n s m i t t i n g c o i l w h i c h i n t u r n sends t h e s ignal t o t h e 

surg ica l ly i m p l a n t e d r e c e i v e r / s t i m u l a t o r v i a r a d i o f r e q u e n c y . 

T h e r e c e i v e r / s t i m u l a t o r decodes t h e signal a n d t ransmi ts i t 

t o t h e e l e c t r o d e array. C u r r e n t day i m p l a n t s are m u l t i c h a n 

n e l processors w i t h t h e e l e c t r o d e h a v i n g a l i n e a r array o f 

e l e c t r o d e contac ts used t o d e l i v e r m u l t i p l e channels o f 

c u r r e n t t o d i f f e r e n t places a l o n g t h e basilar m e m b r a n e . T h e 

e l e c t r o d e array w h i c h has b e e n p l a c e d i n t h e scala t y m p a n i 

o f t h e c o c h l e a s t i m u l a t e s t h e spira l g a n g l i o n cells. T h e a u d i 

t o r y n e r v e is t h u s s t i m u l a t e d a n d sends these e l e c t r i c a l 

pulses to t h e b r a i n w h i c h are f i n a l l y i n t e r p r e t e d as s o u n d . 

C a n d i d a c y p r o f i l e C o c h l e a r i m p l a n t s m a y be used b o t h 

i n c h i l d r e n a n d a d u l t s . T h e f o l l o w i n g c r i t e r i a h e l p d e f i n e 

c a n d i d a c y f o r c o c h l e a r i m p l a n t a t i o n : 

* B i l a t e r a l severe t o p r o f o u n d s e n s o r i n e u r a l h e a r i n g loss. 
s L i t t l e o r n o b e n e f i t f r o m h e a r i n g aids. 
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A d v a n c e d b i o n i c s c o c h l e a r i m p l a n t s y s t e m . 

T r a n s m i t t e r 
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• N o m e d i c a l c o n t r a i n d i c a t i o n f o r s u r g e r y . 

R e a l i s t i c e x p e c t a t i o n . 

• G o o d f a m i l y a n d social s u p p o r t t o w a r d h a b i l i t a t i o n . 

• A d e q u a t e c o g n i t i v e f u n c t i o n t o be able t o use t h e d e v i c e . 

C a n d i d a t e s w i t h such h e a r i n g i m p a i r m e n t m a y be d e f i n e d 

as p r e - l i n g u a l o r p o s t - l i n g u a l d e p e n d i n g o n w h e t h e r t h e y 

w e r e d e a f e n e d b e f o r e o r after t h e a c q u i s i t i o n o f speech 

a n d l a n g u a g e . 

I n c h i l d r e n w h o have h e a r i n g i m p a i r m e n t at b i r t h o r 

early i n c h i l d h o o d , early i n t e r v e n t i o n w i t h h e a r i n g aids o r 

a c o c h l e a r i m p l a n t is v i t a l f o r a u d i t o r y s t i m u l u s . A u d i t o r y 

d e p r i v a t i o n , i . e . lack o f a u d i t o r y s t i m u l u s i n t h e early d e v e l 

o p m e n t a l p e r i o d causes d e g e n e r a t i o n i n t h e c e n t r a l a u d i 

t o r y p a t h w a y s . T h i s w i l l l i m i t t h e b e n e f i t i n t e r m s o f speech 

a n d language a c q u i s i t i o n f o l l o w i n g c o c h l e a r i m p l a n t a t i o n . 

Outcomes of Cochlear Implantation 

Factors t h a t p r e d i c t a successful c l i n i c a l o u t c o m e are: 

• P r e v i o u s a u d i t o r y e x p e r i e n c e ( p o s t - l i n g u a l p a t i e n t s o r 

p r i o r use o f h e a r i n g aids). 

• Y o u n g e r age at i m p l a n t a t i o n (especial ly f o r p r e - l i n g u a l 

c h i l d r e n ) . 

S h o r t e r d u r a t i o n o f deafness. 

• N e u r a l p l a s t i c i t y w i t h i n t h e a u d i t o r y s y s t e m . 

M u l t i c h a n n e l i m p l a n t s are t h e s t a n d a r d t o d a y a n d p e r f o r m 

m u c h b e t t e r t h a n s i n g l e - c h a n n e l devices . P o s t - l i n g u a l c h i l 

d r e n o r adul ts a c h i e v e v e r y g o o d b e n e f i t . T h e y d e v e l o p t h e 

a b i l i t y t o r e c o g n i z e speech w i t h n o o r m i n i m a l l i p r e a d i n g 

o r v i s u a l cues. T h e y e v e n t u a l l y c a n also use t h e t e l e p h o n e . 

P r e - l i n g u a l l y deafened c h i l d r e n also deve lop g o o d speech 

u n d e r s t a n d i n g a n d language acquis i t ion o v e r a p e r i o d o f t i m e . 

T h i s can take a c o u p l e o f years a n d requires constant a u d i t o 

r y - v e r b a l t r a i n i n g . Early age at i m p l a n t a t i o n ensures bet ter 

results and c h i l d r e n can be i m p l a n t e d at 12 m o n t h s o f age. 

1 . E x t e r n a l s p e e c h p r o c e s s o r c a p t u r e s s o u n d 

a n d c o n v e r t s i t t o d i g i t a l s i g n a l s 

2 . P r o c e s s o r s e n d s d i g i t a l s i g n a l s 

t o i n t e r n a l i m p l a n t 

3. I n t e r n a l i m p l a n t t u r n s s i g n a l s 

i n t o e l e c t r i c a l e n e r g y , s e n d i n g 

it t o a n a r r a y i n s i d e t h e c o c h l e a 

4 . E l e c t r o d e s s t i m u l a t e h e a r i n g 

n e r v e , b y p a s s i n g d a m a g e d h a i r 

c e l l s , a n d t h e b r a i n p e r c e i v e s 

s i g n a l s ; y o u h e a r s o u n d 

P r i n c i p l e of c o c h l e a r i m p l a n t . 



P r e - I i n g u a l l y d e a f e n e d adults w i t h n o o r l i t t l e p r i o r a u d i 

t o r y e x p e r i e n c e o b t a i n v e r y l i m i t e d b e n e f i t f r o m c o c h l e a r 

i m p l a n t a t i o n . T h e y w i l l h o w e v e r o b t a i n s o u n d awareness. 

Evaluation 

T h o r o u g h e v a l u a t i o n o f t h e p a t i e n t is v e r y c r i t i c a l i n t h e 

s e l e c t i o n o f candidates f o r a c o c h l e a r i m p l a n t . T h e m a i n 

p u r p o s e is t o d e t e r m i n e i f t h e p a t i e n t is m e d i c a l l y a n d 

a u d i o l o g i c a l l y sui table f o r an i m p l a n t . I t also helps t h e c l i 

n i c i a n s t o p r e d i c t a n d c o u n s e l t h e f a m i l y r e g a r d i n g t h e 

e x p e c t e d o u t c o m e s f o l l o w i n g t h e p r o c e d u r e . 

M e d i c a l e v a l u a t i o n t h r o u g h deta i l ed h i s t o r y a n d phys ica l 

e x a m i n a t i o n is necessary to c o n f i r m fitness f o r a general 

anaesthetic. T h e necessary preanaestheric tests w i l l be r e q u i r e d 

t o b e c a r r i e d o u t . A l l candidates m u s t be f u l l y v a c c i n a t e d 

against m e n i n g i t i s ( p a r t i c u l a r l y Haemophilus Influenzae t y p e 

B , Pneumococcus a n d i n s o m e areas Meningococcus). 

I m a g i n g o f t h e t e m p o r a l b o n e , c o c h l e a , a u d i t o r y n e r v e 

a n d b r a i n is c a r r i e d o u t u s i n g C T a n d M R I . T h i s is r e q u i r e d 

t o p r o v i d e an i m a g e o f t h e s t r u c t u r e o f t h e c o c h l e a a n d 

h e l p i d e n t i f y a n y a n o m a l i e s o r p a t h o l o g y t h a t m a y c o m p l i 

cate t h e i m p l a n t a t i o n process . 

A u d i o l o g i c a l e v a l u a t i o n m a y i n c l u d e s o m e o r a l l o f t h e 

f o l l o w i n g d e p e n d i n g o n t h e age o f t h e p a t i e n t : 

• P u r e t o n e a u d i o g r a m 

• S p e e c h d i s c r i m i n a t i o n tests 

• T y m p a n o m e t r y 

• O t o a c o u s t i c emiss ions ( O A E ) 
9 A u d i t o r y b r a i n s t e m responses ( A B R ) a n d 

• A u d i t o r y steady state responses ( A S S R ) . 

A h e a r i n g a i d t r i a l a n d e v a l u a t i o n is m a n d a t o r y i n d e t e r 

m i n i n g t h e c a n d i d a c y f o r c o c h l e a r i m p l a n t a t i o n . T h i s m a y 

i n c l u d e a i d e d f r e e - f i e l d s o u n d d e t e c t i o n t h r e s h o l d s , as w e l l 

as a i d e d speech p e r c e p t i o n a n d d i s c r i m i n a t i o n scores. 

Speech a n d l a n g u a g e e v a l u a t i o n is r e q u i r e d t o assess t h e 

c h i l d ' s c o m m u n i c a t i v e status a n d t o d e t e r m i n e a n y d e v e l 

o p m e n t a l l a n g u a g e o r a r t i c u l a t i o n disorders . T h i s w i l l also 

f o r m a basel ine f o r f u r t h e r e v a l u a t i o n s p o s t - i m p l a n t a t i o n 

t o h e l p assess progress a n d i d e n t i f y areas o f d e f i c i t i n speech 

p e r c e p t i o n . T h i s i n t u r n w o u l d a i d i n t h e p r o g r a m m i n g o f 

t h e p a t i e n t ' s d e v i c e . 

P s y c h o l o g i c a l e v a l u a t i o n is p e r f o r m e d w h e r e t h e r e m a y 

be c o n c e r n s r e g a r d i n g t h e c o g n i t i v e status o r m e n t a l f u n c 

t i o n o f t h e p a t i e n t . T h i s is also i m p o r t a n t t o i d e n t i f y c h i l 

d r e n w h o m a y h a v e disabi l i t ies o t h e r t h a n h e a r i n g loss. 

T h i s m a y p r o v i d e i n f o r m a t i o n t h a t is i m p o r t a n t w h e n 

c o u n s e l l i n g parents a b o u t e x p e c t a t i o n s f o l l o w i n g c o c h l e a r 

i m p l a n t a t i o n . 

Surgery 

T h e p r i n c i p l e o f cochlear i m p l a n t surgery is t o place t h e 

e lec t rode array w i t h i n t h e scala t y m p a n i o f t h e cochlea . T h i s 

a l l o w s t h e electrodes t o be i n close p r o x i m i t y t o t h e spiral 

g a n g l i o n cells a n d t h e i r dendr i tes (that l ie i n t h e m o d i o l u s 

a n d osseous spiral l a m i n a o f t h e cochlea , respec t ive ly ) . 

S u r g e r y is carr ied o u t u n d e r general anaesthesia a n d is 

s i m i l a r t o m a s t o i d surgery. O n c e t h e p a t i e n t is p o s i t i o n e d , 

p r e p p e d a n d d r a p e d , t h e p o s i t i o n o f t h e dev ice is m a r k e d a n d 

t h e i n c i s i o n p l a n n e d . Flaps are e levated care fu l ly so as n o t t o 

d i s r u p t t h e b l o o d s u p p l y . U s u a l l y , a t w o - l a y e r e d a p p r o a c h is 

chosen u t i l i s i n g a f lap o f s k i n a n d subcutaneous tissue, f o l 

l o w e d b y a second layer o f musculoper ios tea l flap. A p o c k e t 

is created u n d e r t h e second f lap a n d a w e l l o r recess is d r i l l e d 

i n t h e b o n e t o house the r e c e i v e r / s t i m u l a t o r . 

T h e r e are b r o a d l y t w o surg ica l t e c h n i q u e s t o a p p r o a c h 

t h e c o c h l e a f o r i m p l a n t a t i o n , (i) T h e fac ia l recess a p p r o a c h 

w h e r e a s i m p l e c o r t i c a l m a s t o i d e c t o m y is d o n e f i r s t a n d 

t h e s h o r t process o f t h e i n c u s a n d t h e lateral s e m i c i r c u l a r 

canal are i d e n t i f i e d . T h e fac ia l recess is o p e n e d b y p e r 

f o r m i n g a p o s t e r i o r t y m p a n o t o m y . T h e stapes, p r o m o n 

t o r y a n d r o u n d w i n d o w n i c h e are i d e n t i f i e d . C o c h l e o s t o m y 

is t h e n p e r f o r m e d a n t e r o - i n f e r i o r t o t h e r o u n d w i n d o w 

m e m b r a n e t o a d i a m e t e r o f 1.0 t o 1.6 m m d e p e n d i n g o n 

t h e e l e c t r o d e t o b e used, ( i i ) T h e p e r i c a n a l t e c h n i q u e s 

w h e r e a t y m p a n o m e a t a l flap is e l e v a t e d t o p e r f o r m a c o c h 

l e o s t o m y e i t h e r b y e n d a u r a l o r p o s t a u r a l a p p r o a c h . I n t h e 

p e r i c a n a l t e c h n i q u e s a b o n y t u n n e l is d r i l l e d a l o n g t h e 

e x t e r n a l canal t o w a r d s t h e m i d d l e ear. T h e e x a m p l e s o f 

p e r i c a n a l t e c h n i q u e s i n c l u d e t h e Veria and suprameatal recess 

approach. 

T h e d e v i c e is p l a c e d i n t h e " w e l l " c r e a t e d a n d is secured 

w i t h t ies . T h e e l e c t r o d e array is g e n t i y a n d g r a d u a l l y i n s e r 

t e d t h r o u g h t h e c o c h l e o s t o m y till c o m p l e t e i n s e r t i o n has 

b e e n a c h i e v e d . E l e c t r o p h y s i o l o g i c a l t e s t i n g is c a r r i e d o u t 

t o c h e c k t h a t t h e e l e c t r o d e i m p e d a n c e s a n d t e l e m e t r y 

responses are sat is factory. 

T h e w o u n d is c losed i n layers a n d a m a s t o i d bandage 

a p p l i e d . 

Postoperative Mapping (Programming) of Device and 
Habilitation 

A c t i v a t i o n o f t h e i m p l a n t is d o n e 3 t o 4 w e e k s after 

i m p l a n t a t i o n . F o l l o w i n g this t h e i m p l a n t is " p r o g r a m m e d " 

o r " m a p p e d " . M a p p i n g is d o n e o n a r e g u l a r basis d u r i n g 

p o s t o p e r a t i v e r e h a b i l i t a t i o n t o f m e t u n e t h e processor a n d 

get t h e best p e r f o m i a n c e as t h e p a t i e n t gets u s e d t o h e a r i n g 

w i t h t h e i m p l a n t . 

( R e ) H a b i l i t a t i o n is an essential p a r t f o r those w h o 

h a v e u n d e r g o n e c o c h l e a r i m p l a n t a t i o n . A l l pa t ients n e e d 

a u d i t o r y - v e r b a l t h e r a p y . I n a u d i t o r y - v e r b a l t h e r a p y , t h e 

emphasis is l a i d o n m a k i n g t h e c h i l d l i s t e n a n d speak l i k e a 

n o r m a l p e r s o n r a t h e r t h a n use l i p r e a d i n g a n d v i s u a l cues. 

L e a r n i n g t o l i s t e n takes t i m e a n d r e q u i r e s c o n c e r t e d ef forts 

f r o m t h e p a t i e n t , t h e f a m i l y a n d t h e p e r s o n p r o v i d i n g 

h a b i l i t a t i o n services. 



Rehabilitation of the Hearing-Impaired 

T a b l e 2 0 . 3 C o m p l i c a t i o n s o f c o c h l e a r i m p l a n t s u r g e r y 

Early complications Late complications 
• F a c i a l p a r a l y s i s • E x p o s u r e o f d e v i c e a n d e x t r u s i o n 

• W o u n d i n f e c t i o n • P a i n a t t h e s i t e o f i m p l a n t 

• W o u n d d e h i s c e n c e • M i g r a t i o n / d i s p l a c e m e n t o f 

• F l a p n e c r o s i s d e v i c e 

• E l e c t r o d e m i g r a t i o n • L a t e d e v i c e f a i l u r e 

• D e v i c e f a i l u r e • O t i t i s m e d i a 

• C S F l e a k 

• M e n i n g i t i s 

• P o s t - o p e r a t i v e 

d i z z i n e s s / v e r t i g o 

T a b l e 2 0 . 3 summarises t h e c o m p l i c a t i o n s o f c o c h l e a r 

i m p l a n t s u r g e r y . 

Auditory Brainstem Implant (ABI) 

T h i s i m p l a n t is d e s i g n e d t o s t i m u l a t e t h e c o c h l e a r n u c l e a r 

c o m p l e x i n t h e b r a i n s t e m d i r e c t l y b y p l a c i n g t h e i m p l a n t 

i n t h e l a te ra l recess o f t h e f o u r t h v e n t r i c l e . S u c h an i m p l a n t 

is n e e d e d w h e n C N V I I I has b e e n severed i n s u r g e r y o f 

v e s t i b u l a r s c h w a n n o m a . I n these cases, cochlear i m p l a n t s are 

o b v i o u s l y o f n o use. I n u n i l a t e r a l acoust ic n e u r o m a , A B I 

is n o t necessary as h e a r i n g is poss ible f r o m t h e c o n t r a l a t e r a l 

s ide b u t i n b i l a t e r a l acoust ic n e u r o m a s as N F 1 5 r e h a b i l i t a 

t i o n is r e q u i r e d b y A B I . 

B r a i n s t e m i m p l a n t is s i m i l a r t o " N u c l e u s " m u l t i c h a n n e l 

c o c h l e a r i m p l a n t e x c e p t t h a t t h e m u l t i e l e c t r o d e array is 

a t t a c h e d t o a d e c r o n m e s h w h i c h is p l a c e d o n t h e b r a i n 

s t e m . R e c e i v e r / s t i m u l a t o r has a r e m o v a b l e m a g n e t so t h a t 

M R I can be safely p e r f o r m e d i n s u c h cases i f n e e d arises. 

A B I s h e l p i n c o i m n u n i c a t i o n , awareness a n d r e c o g n i 

t i o n o f e n v i r o n m e n t a l sounds ; h o w e v e r t h e y are n o t as e f f i 

c i e n t as m u l t i c h a n n e l c o c h l e a r i m p l a n t s . O n l y l i m i t e d 

n u m b e r o f s u c h i m p l a n t s have b e e n p e r f o r m e d i n t h e w o r l d 

a n d are u n d e r cons tant t e c h n o l o g i c a l d e v e l o p m e n t s . 

C . A s s i s t i v e D e v i c e s 

H e a r i n g - i m p a i r e d persons s h o u l d e n j o y l i f e as n o r m a l l y 

h e a r i n g persons d o . F o r th is , devices are n e e d e d t o h e l p h i m 

t o l i s t e n i n special d i f f i c u l t s i tua t ions , w a r n h i m o f d a n g e r 

signals a n d h e l p h i m t o t e l e c o m m u n i c a t e w i t h his f a m i l y 

a n d f r i e n d s w h o are far a w a y f r o m h i m . T h e s e devices can 

t h u s be d i v i d e d i n t o t h r e e g r o u p s : 

1. Assistive Listening Devices and Systems 

T h e y are n o t h e a r i n g aids b u t devices w h i c h h e l p t h e 

h e a r i n g i m p a i r e d t o l i s t e n e f f i c i e n t l y i n t h e presence o f 

b a c k g r o u n d n o i s e , o v e r t h e t e l e p h o n e , i n a u d i t o r i u m s o r 

theatres . T h e y m a y be used b y t h e p e r s o n i n d i v i d u a l l y o r 

are m e a n t f o r a g r o u p . 

A c c o r d i n g t o t h e t e c h n o l o g y used, t h e y are g r o u p e d as 

h a r d - w i r e d system, i n d u c t i o n l o o p s , A M ( a m p l i t u d e m o d 

u l a t i o n ) , F M ( f r e q u e n c y m o d u l a t i o n ) o r i n f r a - r e d signals. 

2. Alerting Devices 

A h e a r i n g - i m p a i r e d p e r s o n m a y n o t hear a t e l e p h o n e o r a 

d o o r b e l l , a b a b y c r y i n g i n a n o t h e r r o o m , an a l a r m c l o c k o r 

t h e noise o f a s m o k e d e t e c t o r . A l e r t i n g devices are u s e f u l i n 

such s i t u a t i o n s . T h e y p r o d u c e an ext ra l o u d s o u n d s ignal o r 

relay t h e s ignal t o an area close t o t h e i n d i v i d u a l . A " h e a r 

i n g d o g " is o n e such s i m p l e d e v i c e . T h e d o g is t r a i n e d t o 

b a r k l o u d l y at t h e s o u n d o f a d o o r b e l l , c r y o f a b a b y , etc . 

F o r p e o p l e w i t h severe t o p r o f o u n d o r t o t a l deafness, 

e v e n these devices w h i c h p r o d u c e e x t r a - l o u d s o u n d m a y 

n o t b e u s e f u l . T h e y n e e d assistive s i g n a l l i n g devices w h e r e 

t h e s o u n d (as o f d o o r b e l l , t e l e p h o n e , a l a r m c l o c k , b a b y 

c r y i n g ) is c h a n g e d i n t o a l i g h t s ignal o r v i b r a t i o n s . A l a r m 

c l o c k w i t h f l a s h i n g l i g h t s o r those devices w h i c h p r o d u c e 

s t r o n g v i b r a t i o n s t o a w a k e n t h e i n d i v i d u a l o r e v e n shake 

his b e d are also avai lab le . 

3. Telecommunication Devices 

A t e l e p h o n e a m p l i f i e r c a n be a t t a c h e d t o t h e h a n d set o f 

a t e l e p h o n e , r e s i d e n t i a l o r p u b l i c , t o a m p l i f y t h e s o u n d . A 

t e l e p h o n e c o u p l e r is a d e v i c e t h a t can b e c o n n e c t e d t o t h e 

t e l e p h o n e a n d t h e s ignal p r o d u c e d is p i c k e d u p b y t h e 

h e a r i n g a i d . 

F o r t h e p r o f o u n d l y o r t o t a l l y d e a f i n d i v i d u a l s , T e l e 

c o m m u n i c a t i o n D e v i c e s f o r t h e D e a f ( T D D s ) can be used . 

T h e y c o n v e r t t y p e d message i n t o sounds t h a t c a n b e t r a n s 

m i t t e d o v e r t h e s tandard t e l e p h o n e l ines , a n d at t h e o t h e r 

e n d a n o t h e r T D D c o n v e r t s these s o u n d signals b a c k i n t o 

t y p e w r i t t e n messages. 

C l o s e d - c a p t i o n t e l e v i s i o n d e c o d e r can be a t t a c h e d t o 

t e l e v i s i o n sets t o p r o v i d e t h e m cues t o e n j o y n e w s , m o v i e s 

a n d o t h e r p r o g r a m m e s . 

I I . T R A I N I N G 

A . S p e e c h R e a d i n g 

Ear l i e r cal led l i p - r e a d i n g , i t is an i n t e g r a t e d process t o u n d e r 

stand speech b y s t u d y i n g m o v e m e n t s o f Hps, facial expres

s i o n , gestures a n d t h e p r o b a b l e c o n t e x t o f c o n v e r s a t i o n . T h e 

s k i l l o f speech r e a d i n g is n o t o n l y useful f o r the t o t a l l y d e a f 

b u t also usefu l f o r those h e a r i n g - i m p a i r e d i n d i v i d u a l s w h o 

have h i g h f r e q u e n c y loss a n d d i f f i c u l t y i n h e a r i n g i n n o i s y 

s u r r o u n d i n g s . 



B. Auditory Training 1 • C. Speech Conservation 

I t enhances l i s t e n i n g s k i l l a n d is used w i t h speech r e a d i n g . 

T h e p a t i e n t is e x p o s e d t o v a r i o u s l i s t e n i n g s i tua t ions w i t h 

d i f f e r e n t degrees o f d i f f i c u l t y a n d t a u g h t se lec t ive ly t o 

c o n c e n t r a t e o n speech sounds . 

A u d i t o r y t r a i n i n g is u s e f u l f o r those u s i n g h e a r i n g aids 

and c o c h l e a r i m p l a n t s . 

I n s u d d e n , severe o r p r o f o u n d h e a r i n g loss, t h e p e r s o n 

loses t h e a b i l i t y t o m o n i t o r his o w n speech p r o d u c t i o n . A s 

a resul t , defects arise i n a r t i c u l a t i o n , resonance , p i t c h a n d 

t h e v o l u m e o f v o i c e . Speech c o n s e r v a t i o n a ims t o educate 

such a p e r s o n t o use his tac t i l e a n d p r o p r i o c e p t i v e f e e d 

b a c k systems t o m o n i t o r his speech p r o d u c t i o n . 



Ota lg ia (Earache) 

P a i n i n t h e ear can be d u e t o causes o c c u r r i n g l o c a l l y i n 

t h e ear o r r e f e r r e d t o i t f r o m r e m o t e areas. 

A . L o c a l C a u s e s 

1 . E x t e r n a l e a r F u r u n c l e , i m p a c t e d w a x , o t i t i s e x t e r n a , 

o t o m y c o s i s , m y r i n g i t i s b u l l o s a , herpes zoster, a n d m a l i g 

n a n t n e o p l a s m s . 

2 . M i d d l e e a r A c u t e o t i t i s m e d i a , eus tachian t u b e o b s 

t r u c t i o n , m a s t o i d i t i s , e x t r a d u r a l abscess, a e r o - o t i t i s m e d i a , 

a n d c a r c i n o m a m i d d l e ear. 

B . R e f e r r e d C a u s e s 

A s ear r e c e i v e s n e r v e s u p p l y f r o m V t h ( a u r i c u l o t e m p o 

r a l b r . ) , I X t h ( t y m p a n i c b r . ) a n d X t h ( a u r i c u l a r b r . ) c r a n i a l 

nerves ; a n d f r o m C 2 (lesser o c c i p i t a l ) a n d C 2 a n d C 3 (greater 

a u r i c u l a r ) , p a i n m a y be r e f e r r e d f r o m these r e m o t e areas 

( F i g . 2 1 . 1 ) . 

1 . V i a V t h c r a n i a l n e r v e 

(a) Dental. Car ies t o o t h , apica l abscess, i m p a c t e d m o l a r , 

m a l o c c l u s i o n . 

(b) Oral cavity. B e n i g n o r m a l i g n a n t u l c e r a t i v e lesions o f 

o r a l c a v i t y o r t o n g u e . 

c2r 

F i g u r e 21.1 

R e f e r r e d c a u s e s o f o t a l g i a . P a i n i s r e f e r r e d v i a C N V ( t e e t h , o r a l c a v i t y , T M j o i n t , a n t e r i o r t w o t h i r d s o f t o n g u e ) , C 2 3 ( c e r v i c a l s p i n e ) , 

C N I X ( t o n s i l , b a s e o f t o n g u e , e l o n g a t e d s t y l o i d p r o c e s s ) a n d C N X ( v a l l e c u l a , p y r i f o r m f o s s a o r l a r y n x ) . 



(c) Temporomandibular joint disorders. B r u x i s m , os teoar 

t h r i t i s , r e c u r r e n t d i s l o c a t i o n , i l l - f i t t i n g d e n t u r e . 

(d) Sphenopalatine neuralgia. 

2 . V i a I X t h c r a n i a l n e r v e 

(a) Oropharynx. A c u t e t o n s i l l i t i s , p e r i t o n s i l l a r abscess, 

t o n s i l l e c t o m y . B e n i g n o r m a l i g n a n t ulcers o f soft palate , 

t o n s i l a n d its p i l l a r s . 

(b) Base of tongue. T u b e r c u l o s i s o r m a l i g n a n c y . 

(c) Elongated styloid process. 

3 . V i a X t h c r a n i a l n e r v e M a l i g n a n c y o r ulcerat ive lesion of: 

val lecula , e p i g l o t t i s , l a r y n x o r l a r y n g o p h a r y n x , oesophagus. 

4 . V i a C 2 a n d C 3 s p i n a l n e r v e s C e r v i c a l s p o n d y l o s i s 

i n j u r i e s o f c e r v i c a l sp ine , caries sp ine . 

J C . P s y c h o g e n i c C a u s e s 

W h e n n o cause has b e e n d i s c o v e r e d , p a i n m a y be f u n c 

t i o n a l i n o r i g i n b u t t h e p a t i e n t s h o u l d be k e p t u n d e r o b s e r 

v a t i o n w i t h p e r i o d i c r e - e v a l u a t i o n . 

O t a l g i a is a symptom. I t is essential t o f i n d its cause befor> 

spec i f i c t r e a t m e n t can b e i n s t i t u t e d . 



" innitus 

T i n n i t u s is ringing s o u n d o r no i se i n t h e ear. T h e c h a r a c 

t e r i s t i c f e a t u r e is t h a t t h e o r i g i n o f t h i s s o u n d is within t h e 

p a t i e n t . U s u a l l y , i t is u n i l a t e r a l b u t m a y also a f fec t b o t h 

ears. I t m a y v a r y i n p i t c h a n d l o u d n e s s a n d has b e e n v a r i 

o u s l y d e s c r i b e d b y t h e p a t i e n t as r o a r i n g , h i s s i n g , s w i s h 

i n g , r u s t l i n g o r c l i c k i n g t y p e o f n o i s e . T i n n i t u s is m o r e 

a n n o y i n g i n q u i e t s u r r o u n d i n g s , p a r t i c u l a r l y at n i g h t , 

w h e n t h e m a s k i n g e f fec t o f a m b i e n t n o i s e f r o m t h e e n v i 

r o n m e n t is los t . 

muscles o f soft palate a n d can be easily d i a g n o s e d . C l o n i c 

c o n t r a c t i o n o f muscles o f m i d d l e ear (stapedius a n d tensor 

t y m p a n i ) m a y cause t i n n i t u s w h i c h is o f t e n d i f f i c u l t t o 

d i a g n o s e . 

S o m e t i m e s , t i n n i t u s is p s y c h o g e n i c a n d n o cause can be 

f o u n d i n t h e ear o r c e n t r a l n e r v o u s sys tem. 

T i n n i t u s s h o u l d be d i f f e r e n t i a t e d from a u d i t o r y h a l l u c i 

n a t i o n s i n w h i c h a p e r s o n hears vo ices o r o t h e r organised 

sounds l i k e that o f m u s i c . I t is seen i n p s y c h i a t r i c disorders . 

T y p e s o f T i n n i t u s 
T r e a t m e n t 

T w o types o f t i n n i t u s are d e s c r i b e d : 

( a ) S u b j e c t i v e , w h i c h c a n o n l y be h e a r d b y t h e p a t i e n t . 

( b ) O b j e c t i v e , w h i c h can even be h e a r d b y t h e e x a m i n e r 

w i t h t h e use o f a s te thoscope . 

| C a u s e s o f T i n n i t u s ( T a b l e 2 2 . 1 ) | 

Subjective tinnitus m a y h a v e its o r i g i n i n t h e e x t e r n a l ear, 

m i d d l e ear, i n n e r ear, V I H t h n e r v e o r t h e c e n t r a l n e r v o u s 

s y s t e m . S y s t e m i c d isorders l i k e a n a e m i a , ar ter iosc lerosis , 

h y p e r t e n s i o n a n d c e r t a i n drugs m a y act t h r o u g h t h e i n n e r 

ear o r c e n t r a l a u d i t o r y p a t h w a y s . I n t h e presence o f c o n 

d u c t i v e deafness, t h e p a t i e n t m a y hear a b n o r m a l noises i n 

t h e h e a d d u r i n g e a t i n g , s p e a k i n g o r e v e n r e s p i r a t i o n . 

Objective tinnitus is seen less f r e q u e n t . V a s c u l a r les ions , 

e .g . g l o m u s t u m o u r o r c a r o t i d a r t e r y a n e u r y s m cause 

s w i s h i n g t i n n i t u s s y n c h r o n o u s w i t h p u l s e . I t can be t e m 

p o r a r i l y a b o l i s h e d b y pressure o n t h e c o m m o n c a r o t i d 

a r t e r y . V e n o u s h u m can s o m e t i m e s be s t o p p e d b y pressure 

o n t h e n e c k v e i n s . 

T i n n i t u s s y n c h r o n o u s w i t h r e s p i r a t i o n m a y o c c u r d u e 

t o a b n o r m a l l y p a t e n t eus tachian t u b e . Palatal m y o c l o n u s 

p r o d u c e s c l i c k i n g s o u n d d u e t o c l o n i c c o n t r a c t i o n o f t h e 

T i n n i t u s is a s y m p t o m a n d n o t a disease. W h e r e poss ib le , 

i ts cause s h o u l d be d i s c o v e r e d a n d t r e a t e d . S o m e t i m e s , 

T a b l e 2 2 . 1 C a u s e s o f t i n n i t u s 

A. Subjective 
I . O t o l o g i c 

• I m p a c t e d w a x 

• F l u i d i n t h e m i d d l e e a r 

• A c u t e a n d c h r o n i c o t i t i s 

m e d i a 

• A b n o r m a l l y p a t e n t 

e u s t a c h i a n t u b e 

• M e n i e r e ' s d i s e a s e 

• O t o s c l e r o s i s 

• P r e s b y a c u s i s 

• N o i s e t r a u m a 

• O t o t o x i c d r u g s 

• T u m o u r s o f V l l l t h n e r v e 

B. Objective 
• V a s c u l a r t u m o u r s o f m i d d l e 

e a r ( g l o m u s t u m o u r ) 

• A n e u r y s m o f c a r o t i d a r t e r y 

• P a l a t a l m y o c l o n u s 

C. Psychogenic 

i f N o n - o t o l o g i c 

• D i s e a s e s o f C N S 

• A n a e m i a 

• A r t e r i o s c l e r o s i s 

• H y p e r t e n s i o n 

• H y p o t e n s i o n 

• H y p o g l y c a e m i a 

• E p i l e p s y 

• M i g r a i n e 

• D r u g s 



e v e n t h e t r e a t m e n t o f cause m a y n o t a l lev ia te t i n n i t u s . 

W h e n n o cause is f o u n d , m a n a g e m e n t o f t i n n i t u s i n c l u d e s : 

1 . Reassurance and psychotherapy. M a n y t i m e s t h e p a t i e n t 

has t o l e a r n t o l i v e w i t h t i n n i t u s . 

2 . Techniques of relaxation and biofeedback. 

3 . Sedation and tranquillizers. T h e y m a y be n e e d e d i n i n i 

t i a l stages t i l l p a t i e n t has a d j u s t e d t o t h e s y m p t o m . 

4 . Masking of tinnitus. T i n n i t u s is m o r e a n n o y i n g at b e d 

t i m e w h e n t h e s u r r o u n d i n g s are q u i t e . U s e o f a f a n , 

l o u d l y c l i c k i n g c l o c k o r a s i m i l a r d e v i c e m a y m a s k t h e 

t i n n i t u s a n d h e l p t h e p a t i e n t t o g o t o sleep. Use o f a 

h e a r i n g a i d , i n persons w i t h h e a r i n g loss, n o t o n l y 

i m p r o v e s h e a r i n g b u t also p r o v i d e s a m a s k i n g e f fec t . 

T i n n i t u s maskers c a n be used i n pat ients w h o h a v e n o 

h e a r i n g loss. T h e y are w o r n l i k e a h e a r i n g a i d . Use o f t i n 

n i t u s m a s k e r f o r a s h o r t t i m e m a y p r o v i d e , i n s o m e i n d i 

v i d u a l s , a s y m p t o m - f r e e p e r i o d f o r several h o u r s d u e t o t h e 

p h e n o m e n o n o f residual inhibition. 
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Ana tomy o f Nose 

E X T E R N A L N O S E 

I t is p y r a m i d a l i n shape w i t h i ts r o o t u p a n d t h e base 

d i r e c t e d d o w n w a r d s . V a r i o u s t e r m s used i n its d e s c r i p t i o n 

are s h o w n i n F i g . 2 3 . 1 . N a s a l p y r a m i d consists o f os teocar 

t i l a g i n o u s f r a m e w o r k c o v e r e d b y muscles a n d s k i n . 

g| O s t e o c a r t i l a g i n o u s F r a m e w o r k 

Bony Part 

U p p e r o n e - t h i r d o f t h e e x t e r n a l nose is b o n y w h i l e l o w e r 

t w o - t h i r d s are c a r t i l a g i n o u s . T h e b o n y p a r t consists o f t w o 

nasal b o n e s w h i c h m e e t i n t h e m i d l i n e a n d rest o n t h e 

u p p e r p a r t o f t h e nasal process o f t h e f r o n t a l b o n e s a n d 

are themselves h e l d b e t w e e n t h e f r o n t a l processes o f t h e 

m a x i l l a e ( F i g . 2 3 . 2 ) . 

Cartilaginous Part 

I t consists o f : 

Upper lateral cartilages. T h e y e x t e n d f r o m t h e u n d e r s u r -

face o f t h e nasal b o n e s a b o v e , t o t h e alar carti lages 

b e l o w . T h e y fuse w i t h each o t h e r a n d w i t h t h e u p p e r 

b o r d e r o f t h e septal cart i lage i n t h e m i d l i n e a n t e r i o r l y . 

T h e l o w e r free edge o f u p p e r la tera l car t i l age is seen 

in t ranasa l ly as limen vestibuli o r nasal valve o n each 

side. 

Lower lateral cartilages (alar cartilages). E a c h alar cart i lage 

is U - s h a p e d . I t has a la tera l crus w h i c h f o r m s t h e ala 

a n d a m e d i a l crus w h i c h r u n s i n t h e c o l u m e l l a . L a t e r a l 

crus over laps l o w e r edge o f u p p e r la tera l car t i lage o n 

each side. 

Lesser alar (or sesamoid) cartilages. T w o o r m o r e i n n u m 

b e r . T h e y l i e a b o v e a n d la tera l t o alar cart i lages. T h e 

v a r i o u s carti lages are c o n n e c t e d w i t h o n e a n o t h e r a n d 



D i s e a s e s o f N o ^ e a n 

w i t h t h e a d j o i n i n g b on es b y p e r i c h o n d r i u m a n d 

p e r i o s t e u m . M o s t o f t h e free m a r g i n o f n o s t r i l is 

f o r m e d o f f i b r o f a t t y tissue a n d n o t t h e alar car t i lage . 

Septal cartilage. Its a n t e r o s u p e r i o r b o r d e r r u n s f r o m 

u n d e r t h e nasal b o n e s t o t h e nasal t i p . I t s u p p o r t s t h e 

d o r s u m o f t h e c a r t i l a g i n o u s p a r t o f t h e nose. I n septal 

abscess o r af ter excessive r e m o v a l o f septal cart i lage as 

i n S M R ( s u b m u c o s a l resec t ion) o p e r a t i o n , s u p p o r t o f 

nasal d o r s u m is los t a n d a s u p r a t i p depress ion results . 

N a s a l M u s c u l a t u r e I 
O s t e o c a r t i l a g i n o u s f r a m e w o r k o f nose is c o v e r e d b y m u s 

cles w h i c h b r i n g a b o u t m o v e m e n t s o f t h e nasal t i p , ala a n d 

t h e o v e r l y i n g s k i n . T h e y are t h e p r o c e r u s , nasalis ( t rans 

verse a n d alar par ts ) , l e v a t o r l a b i i s u p e r i o r i s a laeque nasi , 

a n t e r i o r a n d p o s t e r i o r d i l a t o r nares a n d depressor sept i . 

N a s a l S k i n 

T h e s k i n o v e r t h e nasal b o n e s a n d u p p e r la tera l carti lages is 

t h i n a n d f r e e l y m o b i l e w h i l e t h a t c o v e r i n g t h e alar c a r t i 

lages is t h i c k a n d a d h e r e n t , a n d c o n t a i n s m a n y sebaceous 

glands . I t is t h e h y p e r t r o p h y o f these sebaceous glands 

w h i c h gives rise t o a l o b u l a t e d t u m o u r c a l l e d r h i n o p h y m a 

(see page 160) . 

I N T E R N A L N O S E 

I t is d i v i d e d i n t o right a n d l e f t nasal cavi t ies b y nasal sep

t u m . E a c h nasal c a v i t y c o m m u n i c a t e s w i t h t h e e x t e r i o r 

t h r o u g h naris o r n o s t r i l a n d w i t h t h e n a s o p h a r y n x t h r o u g h 

p o s t e r i o r nasal a p e r t u r e o r t h e choana. E a c h nasal c a v i t y 

consists o f a s k i n - l i n e d p o r t i o n — t h e v e s t i b u l e , a n d a 

m u c o s a - l i n e d p o r t i o n , t h e nasal c a v i t y p r o p e r . 

V e s t i b u l e o f N o s e 

A n t e r i o r a n d i n f e r i o r p a r t o f nasal c a v i t y is c a l l e d t h e ves

t i b u l e . I t is l i n e d b y s k i n a n d c o n t a i n s sebaceous glands, 

h a i r fo l l i c l es a n d t h e h a i r ca l led vibrissae. Its u p p e r l i m i t o n 

t h e la tera l w a l l is m a r k e d b y l i m e n nasi (nasal v a l v e ) w h i c h 

is f o r m e d b y t h e caudal m a r g i n o f u p p e r lateral car t i lage . 

Its m e d i a l w a l l is f o r m e d b y t h e c o l u m e l l a a n d l o w e r p a r t 

o f t h e nasal s e p t u m u p t o its m u c o c u t a n e o u s j u n c t i o n . 

N a s a l C a v i t y P r o p e r 

E a c h nasal c a v i t y has a lateral w a l l , a m e d i a l w a l l , a r o o f a n d 

a floor. 

L a t e r a l n a s a l w a l l T h r e e a n d o c c a s i o n a l l y f o u r t u r b i n a t e s 

o r c o n c h a e m a r k t h e la tera l w a l l o f nose. C o n c h a e o r t u r 

b inates are s c r o l l - l i k e b o n y p r o j e c t i o n s c o v e r e d b y m u c o u s 

m e m b r a n e . T h e spaces b e l o w t h e t u r b i n a t e s are c a l l e d 

meatuses (Figs 2 3 . 3 a n d 2 3 . 4 ) . 

Inferior turbinate is a separate b o n e a n d b e l o w i t , i n t o t h e 

i n f e r i o r m e a t u s , opens t h e n a s o l a c r i m a l d u c t g u a r d e d at its 

t e r m i n a l e n d b y a m u c o s a l v a l v e ca l led H a s n e r ' s v a l v e . 

Middle turbinate is an e t h m o t u r b i n a l — a p a r t o f e t h m o i d 

b o n e . I t is a t tached t o t h e lateral w a l l b y a b o n y lamel la 

ca l led ground or basal lamella. Its a t t a c h m e n t is n o t s tra ight b u t 

i n an S-shaped m a n n e r . I n t h e a n t e r i o r t h i r d , i t lies i n sagittal 



Vestibule 

Sup. turbinate and meatus 

Middle turbinate 
and meatus 

F i g u r e 2 3 . 3 

S t r u c t u r e s o n l a t e r a l w a l l o f n o s e . 

Hiatus semilunaris 

Uncinate process 

Opening of frontal sinus 

Opening of max. sinus 

Sphenoethmoid recess with 
opening of sphenoid sinus 

Opening of 
nasolacrimal duct 

Opening of middle 
ethmoidal sinuses 

F i g u r e 2 3 . 4 

L a t e r a l w a l l o f n o s e w i t h t u r b i n a t e s r e m o v e d s h o w i n g o p e n i n g s o f v a r i o u s s i n u s e s . 

plane a n d is a t tached t o lateral edge o f c r i b r i f o r m plate . I n 

t h e m i d d l e t h i r d , i t lies i n f r o n t a l p l a n e a n d is a t tached t o 

l a m i n a papyracea w h i l e i n its p o s t e r i o r t h i r d , i t runs h o r i 

z o n t a l l y a n d f o r m s r o o f o f the m i d d l e meatus a n d is a t tached 

to l a m i n a papyracea a n d m e d i a l w a l l o f m a x i l l a r y sinus. 

T h e ostia o f var ious sinuses d r a i n i n g a n t e r i o r t o basal 

lamel la form anterior group of paranasal sinuses w h i l e those 

w h i c h o p e n p o s t e r i o r a n d s u p e r i o r t o i t f o r m the posterior 

group. 

Middle meatus s h o w s several i m p o r t a n t s t ruc tures w h i c h 

are i m p o r t a n t i n e n d o s c o p i c s u r g e r y o f t h e sinuses 

( F i g . 2 3 . 5 ) . 

Uncinate process is a h o o k - l i k e s t r u c t u r e r u n n i n g i n f r o m 

a n t e r o s u p e r i o r t o p o s t e r o i n f e r i o r d i r e c t i o n . Its p o s t e r o s u 

p e r i o r b o r d e r is sharp a n d r u n s para l le l t o a n t e r i o r b o r d e r 

o f b u l l a e t h m o i d a l i s ; t h e gap b e t w e e n t h e t w o is c a l l e d 

hiatus semilunaris ( i n f e r i o r ) . I t is a t w o - d i m e n s i o n a l space o f 

1—2 m m w i d t h . 

T h e a n t e r o i n f e r i o r b o r d e r o f u n c i n a t e process is a t t a c h e d 

t o t h e la tera l w a l l . P o s t e r o i n f e r i o r e n d o f u n c i n a t e process 

is a t t a c h e d t o i n f e r i o r t u r b i n a t e d i v i d i n g t h e m e m b r a n o u s 

p a r t o f l o w e r m i d d l e meatus i n t o a n t e r i o r a n d p o s t e r i o r 

f o n t a n e l l e . T h e f o n t a n e l area is d e v o i d o f b o n e a n d c o n 

sists o f m e m b r a n e o n l y a n d leads i n t o m a x i l l a r y s inus w h e n 



Diseases of Nose and Paranasal Sinuses 

F i g u r e 2 3 . 5 

L a t e r a l w a l l o f n o s e . M i d d l e t u r b i n a t e i s r e f l e c t e d u p w a r d s t o 

s h o w s t r u c t u r e s o f t h e m i d d l e m e a t u s . 

p e r f o r a t e d . U p p e r a t t a c h m e n t o f u n c i n a t e process s h o w s 

great v a r i a t i o n a n d m a y be i n s e r t e d i n t o t h e l a te ra l nasal 

w a l l , u p w a r d s i n t o t h e base o f s k u l l o r m e d i a l l y i n t o t h e 

m i d d l e t u r b i n a t e ( F i g . 2 3 . 6 ) . T h i s also a c c o u n t s f o r 

v a r i a t i o n s i n dra inage o f f r o n t a l s inus. 

T h e space l i m i t e d m e d i a l l y b y t h e u n c i n a t e process a n d 

frontal process o f m a x i l l a a n d s o m e t i m e s l a c r i m a l b o n e , a n d 

la tera l ly b y t h e l a m i n a papyracea is ca l led infundibulum. 

N a t u r a l o s t i u m o f t h e m a x i l l a r y s inus is s i t u a t e d i n t h e 

l o w e r p a r t o f i n f u n d i b u l u m . Accessory o s t i u m o r ostia o f 

m a x i l l a r y sinus are s o m e t i m e s seen i n t h e a n t e r i o r o r p o s 

t e r i o r f o n t a n e l ( F i g . 2 3 . 7 ) . 

B u l l a e t h m o i d a f i s I t is an e t h m o i d a l ce l l s i t u a t e d b e h i n d 

t h e u n c i n a t e process. A n t e r i o r surface o f t h e b u l l a f o r m s 

t h e p o s t e r i o r b o u n d a r y o f h ia tus s e m i l u n a r i s . D e p e n d i n g 

o n p e n u m a t i s a t i o n b u l l a m a y be a p n e u m a t i s e d c e l l o r a 

s o l i d b o n y p r o m i n e n c e . I t m a y e x t e n d s u p e r i o r l y t o t h e 

s k u l l base a n d p o s t e r i o r l y t o fuse w i t h g r o u n d l a m e l l a . 

F i g u r e 2 3 . 6 

U p p e r a t t a c h m e n t o f u n c i n a t e p r o c e s s : ( A ) i n t o l a m i n a p a p y r a c e a , ( B ) i n t o s k u l l b a s e , ( C ) i n t o m i d d l e t u r b i n a t e t h u s a f f e c t i n g d r a i n 

a g e o f f r o n t a l s i n u s . 

M i d d l e 

t u r b i n a t e 

F i g u r e 2 3 . 7 

( A ) C o r o n a l s e c t i o n t h r o u g h m i d d l e m e a t u s . U n c i n a t e p r o c e s s f o r m s t h e m e d i a l w a l l a n d f l o o r o f t h e i n f u n d i b u l u m . ( B ) C o r o n a l 

s e c t i o n s h o w i n g r e l a t i o n s h i p s o f u n c i n a t e p r o c e s s , b u l l a e t h m o i d a l i s , m i d d l e t u r b i n a t e , m a x i l l a r y s i n u s , o r b i t a n d c r i b r i f o r m p l a t e . 



Axial view s h o w i n g middle meatus and its s tructure . N o t e also 

the re t robul la r recess. 

W h e n t h e r e is a space a b o u t o r b e h i n d t h e b u l l a , i t is c a l l e d 

s u p r a b u l l a r o r r e t r o b u l l a r recesses, r e s p e c t i v e l y ( F i g . 2 3 . 8 ) . 

T h e s u p r a b u l l a r a n d r e t r o b u l l a r recesses t o g e t h e r f o r m t h e 

lateral sinus (sinus lateralis o f G r u n w a l d ) . T h e la tera l sinus 

is t h u s b o u n d e d s u p e r i o r l y b y t h e s k u l l base, l a t e r a l l y b y 

l a m i n a papyracea , m e d i a l l y b y m i d d l e t u r b i n a t e a n d i n f e r i -

o r l y b y t h e b u l l a e t h m o i d a l i s . P o s t e r i o r l y t h e sinus lateralis 

m a y e x t e n d u p t o basal l a m e l l a o f m i d d l e t u r b i n a t e . T h e 

c le f t~Hke c o m m u n i c a t i o n b e t w e e n t h e b u l l a a n d s k u l l base 

a n d o p e n i n g i n t o m i d d l e m e a t u s is also ca l led hiatus semilu

naris superior i n contras t t o h ia tus s e m i l u n a r i s i n f e r i o r 

r e f e r r e d t o b e f o r e . 

Atrium o f t h e m i d d l e m e a t u s is a s h a l l o w depress ion l y i n g 

i n f r o n t o f m i d d l e t u r b i n a t e a n d a b o v e t h e nasal v e s t i b u l e . 

Agger nasi is an e l e v a t i o n j u s t a n t e r i o r t o t h e a t t a c h m e n t 

o f m i d d l e t u r b i n a t e . W h e n p n e u m a t i s e d i t c o n t a i n s air 

cells, t h e agger nasi cells, w h i c h c o m m u n i c a t e w i t h t h e 

f r o n t a l recess. A n e n l a r g e d agger nasi c e l l m a y e n c r o a c h o n 

f r o n t a l recess area, c o n s t r i c t i n g i t a n d c a u s i n g m e c h a n i c a l 

o b s t r u c t i o n t o f r o n t a l sinus d r a i n a g e . 

P n e u m a t i s a t i o n o f m i d d l e t u r b i n a t e leads t o an e n l a r g e d 

b a l l o o n e d o u t m i d d l e t u r b i n a t e c a l l e d concha bullosa. I t 

dra ins i n t o f r o n t a l recess d i r e c t l y o r t h r o u g h agger nasi 

cells. Halier cells are a ir cells s i t u a t e d i n t h e r o o f o f m a x i l l a r y 

s inus . T h e y are p n e u m a t i s e d f r o m a n t e r i o r o r p o s t e r i o r 

e t h m o i d cells. E n l a r g e m e n t o f 1 taller cells encroaches o n 

e t h m o i d i n f u n d i b u l u m , i m p e d i n g d r a i n i n g o f m a x i l l a r y 

s inus . 

Superior turbinate is also an e t h m o t u r b i n a l a n d is s i t u a t e d 

p o s t e r i o r a n d s u p e r i o r t o m i d d l e t u r b i n a t e . I t m a y also get 

p n e u m a t i s e d b y o n e o r m o r e cells . 

Superior meatus is a space b e l o w t h e s u p e r i o r t u r b i n a t e . 

P o s t e r i o r e t h m o i d cells o p e n i n t o i t . N u m b e r o f p o s t e r i o r 

e t h m o i d cells varies f r o m 1 t o 5 . O n i d i c e l l is a p o s t e r i o r 

e t h m o i d a l ce l l w h i c h m a y g r o w p o s t e r i o r l y b y t h e side o f 

s p h e n o i d sinus o r s u p e r i o r t o i t f o r as m u c h a d is tance as 

1.5 c m f r o m t h e a n t e r i o r surface o f s p h e n o i d . O n i d i ce l l is 

s u r g i c a l l y i m p o r t a n t as t h e o p t i c n e r v e m a y be r e l a t e d t o its 

la teral w a l l . 

Sphenoethmoidal recess is s i t u a t e d a b o v e the s u p e r i o r 

t u r b i n a t e . S p h e n o i d sinus o p e n s i n t o i t . 

Supreme turbinate is s o m e t i m e s present a b o v e t h e s u p e 

r i o r t u r b i n a t e a n d has a n a r r o w m e a t u s b e n e a t h i t . 

T h e o s t i u m o f s p h e n o i d sinus is s i tuated i n the s p h e n o e t h 

m o i d a l recess m e d i a l t o t h e s u p e r i o r o r s u p r e m e t u r b i n a t e . 

I t can be l o c a t e d endoscopica l ly a b o u t 1 c m above t h e u p p e r 

m a r g i n o f p o s t e r i o r choana close to the p o s t e r i o r b o r d e r o f 

t h e s e p t u m . 

M e d i a l w a l l Nasa l s e p t u m f o r m s t h e m e d i a l w a l l a n d is 

d e s c r i b e d o n page 162 . 

R o o f A n t e r i o r s l o p i n g p a r t o f t h e r o o f is f o r m e d b y nasal 

bones ; p o s t e r i o r s l o p i n g p a r t is f o r m e d b y the b o d y o f 

s p h e n o i d b o n e ; a n d t h e m i d d l e h o r i z o n t a l p a r t is f o r m e d 

b y t h e c r i b r i f o r m plate o f e t h m o i d t h r o u g h w h i c h t h e 

o l f a c t o r y nerves e n t e r t h e nasal c a v i t y . 

F l o o r I t is f o r m e d b y p a l a t i n e process o f t h e m a x i l l a i n its 

a n t e r i o r t h r e e - f o u r t h s a n d h o r i z o n t a l p a r t o f the p a l a t i n e 

b o n e i n its p o s t e r i o r o n e - f o u r t h . 

L i n i n g M e m b r a n e o f I n t e r n a l N o s e 

V e s t i b u l e I t is l i n e d b y s k i n c o n t a i n i n g ha i r , ha i r fo l l i c les 

and sebaceous glands. 

O l f a c t o r y r e g i o n U p p e r o n e - t h i r d o f la teral w a l l ( u p t o 

s u p e r i o r c o n c h a ) , c o r r e s p o n d i n g p a r t o f t h e nasal s e p t u m 

a n d t h e r o o f o f nasal c a v i t y f o r m t h e o l f a c t o r y r e g i o n . 

H e r e , m u c o u s m e m b r a n e is pa ler i n c o l o u r . 

R e s p i r a t o r y r e g i o n L o w e r t w o - t h i r d s o f t h e nasal c a v 

i t y f o r m t h e r e s p i r a t o r y r e g i o n . H e r e m u c o u s m e m b r a n e 

s h o w s v a r i a b l e th ickness b e i n g t h i c k e s t o v e r nasal c o n c h a e 

especial ly at t h e i r ends, q u i t e t h i c k o v e r t h e nasal s e p t u m 

b u t v e r y t h i n i n t h e meatuses a n d f l o o r o f t h e nose . I t is 

h i g h l y vascular a n d also c o n t a i n s e rec t i l e tissue. Its surface 

is l i n e d b y p s e u d o s t r a t i f i e d c i l i a t e d c o l u m n a r e p i t h e l i u m 

w h i c h c o n t a i n s p l e n t y o f g o b l e t cells. I n t h e s u b m u c o u s 

layer o f m u c o u s m e m b r a n e , are s i t u a t e d serous, m u c o u s , 

b o t h serous a n d m u c o u s s e c r e t i n g glands, t h e d u c t s o f 

w h i c h o p e n o n t h e surface o f m u c o s a . 



D i s e a s e s o f N o s e a n d P a r a n a s a l S i n u s e s 
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F i g . 2 3 . 9 

N e r v e s u p p l y o f n o s e . ( A ) L a t e r a l w a l l . S p h e n o p a l a t i n e g a n g l i o n s i t u a t e d a t t h e p o s t e r i o r e n d o f m i d d l e t u r b i n a t e s u p p l i e s m o s t o f 

p o s t e r i o r t w o - t h i r d s o f n o s e . ( B ) N e r v e s o n t h e m e d i a l w a l l . 

N e r v e S u p p l y 

(a ) O l f a c t o r y n e r v e s T h e y c a r r y sense o f s m e l l a n d s u p 

p l y o l f a c t o r y r e g i o n o f nose. T h e y are t h e c e n t r a l f i l a m e n t s 

o f t h e o l f a c t o r y cells a n d are a r r a n g e d i n t o 12—20 nerves 

w h i c h pass t h r o u g h t h e c r i b r i f o r m p la te a n d e n d i n t h e 

o l f a c t o r y b u l b . T h e s e nerves c a n c a r r y sheaths o f d u r a , 

a r a c h n o i d a n d pia w i t h t h e m i n t o t h e nose. I n j u r y t o these 

nerves c a n o p e n C S F space l e a d i n g t o C S F r h i n o r r h o e a o r 

m e n i n g i t i s ( F i g . 2 3 . 9 ) . 

( b ) N e r v e s o f c o m m o n s e n s a t i o n T h e y are: 

A n t e r i o r e t h m o i d a l n e r v e . 

B r a n c h e s o f s p h e n o p a l a t i n e g a n g l i o n . 

B r a n c h e s o f i n f r a - o r b i t a l n e r v e . T h e y s u p p l y v e s t i 

b u l e o f nose b o t h o n its m e d i a l a n d la tera l s ide. 

M o s t o f t h e p o s t e r i o r t w o - t h i r d s o f nasal c a v i t y ( b o t h 

s e p t u m a n d lateral w a l l ) is s u p p l i e d b y branches o f s p h e n o 

pa la t ine g a n g l i o n w h i c h c a n be b l o c k e d b y p l a c i n g a p l e d g e t 

o f c o t t o n soaked i n anaesthetic s o l u t i o n near t h e s p h e n o 

pa la t ine f o r a m e n s i tuated at t h e p o s t e r i o r e x t r e m i t y o f m i d 

d l e t u r b i n a t e . A n t e r i o r e t h m o i d a l n e r v e w h i c h supplies 

a n t e r i o r a n d s u p e r i o r p a r t o f t h e nasal c a v i t y (lateral w a l l 

a n d s e p t u m ) can be b l o c k e d b y p l a c i n g t h e p l e d g e t h i g h u p 

o n t h e ins ide o f nasal b on es w h e r e t h e n e r v e enters . 

( c ) A u t o n o m i c n e r v e s P a r a s y m p a t h e t i c n e r v e f ibres 

s u p p l y t h e nasal glands a n d c o n t r o l nasal s e c r e t i o n . T h e y 

c o m e f r o m greater s u p e r f i c i a l pe t rosa l n e r v e , t r a v e l i n t h e 

n e r v e o f p t e r y g o i d canal (vidian nerve) a n d reach t h e s p h e 

n o p a l a t i n e g a n g l i o n w h e r e t h e y relay b e f o r e r e a c h i n g t h e 

nasal c a v i t y . T h e y also s u p p l y t h e b l o o d vessels o f nose a n d 

cause v a s o d i l a t i o n . 

S y m p a t h e t i c n e r v e f ibres c o m e f r o m u p p e r t w o t h o 

rac ic segments o f s p i n a l c o r d , pass t h r o u g h s u p e r i o r c e r v i 

cal g a n g l i o n , t r a v e l i n deep petrosa l n e r v e a n d j o i n t h e 

p a r a s y m p a t h e t i c f ibres o f greater pe t rosa l n e r v e t o f o r m 

t h e n e r v e o f p t e r y g o i d canal (vidian nerve). T h e y r e a c h t h e 

nasal c a v i t y w i t h o u t re lay i n t h e s p h e n o p a l a t i n e g a n g l i o n . 

T h e i r s t i m u l a t i o n causes v a s o c o n s t r i c t i o n . Excessive r h i n 

o r r h o e a i n cases o f v a s o m o t o r a n d a l lergic r h i n i t i s can be 

c o n t r o l l e d b y s e c t i o n o f t h e v i d i a n n e r v e . 

B l o o d S u p p l y 

B o t h t h e i n t e r n a l a n d e x t e r n a l c a r o t i d systems s u p p l y t h e 

nose. D e t a i l s o f b l o o d s u p p l y are g i v e n o n page 189 . 

L y m p h a t i c D r a i n a g e 

L y m p h a t i c s f r o m t h e e x t e r n a l nose a n d a n t e r i o r p a r t o f 

nasal c a v i t y d r a i n i n t o s u b m a n d i b u l a r l y m p h nodes w h i l e 

those f r o m t h e rest o f nasal c a v i t y d r a i n i n t o u p p e r j u g u l a r 

nodes e i t h e r d i r e c t l y o r t h r o u g h t h e r e t r o p h a r y n g e a l nodes . 

L y m p h a t i c s o f t h e u p p e r par t o f nasal c a v i t y c o m m u n i c a t e 

w i t h s u b a r a c h n o i d space a l o n g t h e o l f a c t o r y nerves . 



Physiology o f Nose 

F u n c t i o n s o f t h e nose are classified as: 

6. 

R e s p i r a t i o n . 

A i r c o n d i t i o n i n g o f i n s p i r e d air . 

P r o t e c t i o n o f l o w e r a i r w a y . 

V o c a l resonance . 

Nasa l r e f l e x f u n c t i o n s . 

O l f a c t i o n . 

Respiration 

N o s e is t h e n a t u r a l p a t h w a y f o r b r e a t h i n g . M o u t h b r e a t h 

i n g is an a c q u i r e d act t h r o u g h l e a r n i n g . So n a t u r a l is t h e 

i n s t i n c t t o b r e a t h t h r o u g h t h e nose t h a t a n e w b o r n i n f a n t 

w i t h c h o a n a l atresia m a y asphyxia te t o d e a t h i f u r g e n t 

measures are n o t t a k e n t o r e l i e v e i t . T h e nose also p e r m i t s 

b r e a t h i n g a n d e a t i n g t o g o o n s i m u l t a n e o u s l y . 

D u r i n g q u i e t r e s p i r a t i o n i n s p i r a t o r y air c u r r e n t passes 

t h r o u g h m i d d l e par t o f nose b e t w e e n the turb inates a n d 

nasal s e p t u m . V e r y l i t t l e air passes t h r o u g h i n f e r i o r meatus 

o r o l f a c t o r y r e g i o n o f nose ( F i g . 24 .1 ) . T h e r e f o r e , w e a k 

o d o r o u s substances have to be sn i f f ed b e f o r e t h e y can reach 

t h e o l f a c t o r y area. 

D u r i n g e x p i r a t i o n a i r c u r r e n t f o l l o w s t h e same course 

as d u r i n g i n s p i r a t i o n , b u t t h e e n t i r e air c u r r e n t is n o t 

e x p e l l e d d i r e c t l y t h r o u g h t h e nares. F r i c t i o n o f f e r e d at 

l i m e n nasi c o n v e r t s i t i n t o eddies u n d e r c o v e r o f i n f e r i o r 

a n d m i d d l e t u r b i n a t e s a n d this vent i la tes t h e sinuses 

t h r o u g h t h e ost ia . 

A n t e r i o r e n d o f i n f e r i o r t u r b i n a t e u n d e r g o e s s w e l l i n g 

a n d s h r i n k a g e thus r e g u l a t i n g i n f l o w o f air . 

N a s a l c y c l e N a s a l m u c o s a u n d e r g o e s r h y t h m i c c y c l i c a l 

c o n g e s t i o n a n d d e c o n g e s t i o n , t h u s c o n t r o l l i n g t h e a ir 

f l o w t h r o u g h nasal c h a m b e r s . W h e n o n e nasal c h a m b e r is 

w o r k i n g , t o t a l nasal r e s p i r a t i o n , e q u a l t o t h a t o f b o t h 

nasal c h a m b e r s , is c a r r i e d o u t b y i t . N a s a l c y c l e var ies 

e v e r y 2%—4 h o u r s a n d m a y be charac ter i s t i c o f an 

i n d i v i d u a l . 

F i g u r e 24.1 

P h y s i o l o g y o f n a s a l a i r f l o w : ( A ) I n s p i r a t i o n . ( B ) E x p i r a t i o n . 



A i r - c o n d i t i o n i n g o f I n s p i r e d A i r 

N o s e is a p t l y cal led t h e " a i r - c o n d i t i o n e r " for l u n g s . I t f i l ters 

a n d p u r i f i e s t h e i n s p i r e d air a n d adjusts its t e m p e r a t u r e a n d 

h u m i d i t y b e f o r e t h e a ir passes t o t h e l u n g s . 

Filtration and purification. N a s a l vibrissae at t h e e n t r a n c e 

o f nose act as fdters t o s i f t l a rger par t i c les l i k e fluffs o f 

c o t t o n . F i n e r part ic les l i k e dus t , p o l l e n a n d bacter ia 

a d h e r e t o t h e m u c u s w h i c h is spread l i k e a sheet a l l 

o v e r t h e surface o f t h e m u c o u s m e m b r a n e . T h e f r o n t 

o f t h e nose can f i l t e r part ic les u p t o 3 p m , w h i l e nasal 

m u c u s traps part ic les as f i n e as 0 . 5 - 3 . 0 p - m . Part ic les 

smal ler t h a n 0.5 p m seem t o pass t h r o u g h t h e nose i n t o 

l o w e r a i r w a y s w i t h o u t d i f f i c u l t y . 

Temperature control o f t h e i n s p i r e d air is r e g u l a t e d b y 

large surface o f nasal m u c o s a w h i c h is s t r u c t u r a l l y 

a d a p t e d t o p e r f o r m this f u n c t i o n . T h i s m u c o u s m e m 

b r a n e , p a r t i c u l a r l y i n t h e r e g i o n o f m i d d l e a n d i n f e r i o r 

t u r b i n a t e s a n d ad jacent parts o f t h e s e p t u m is h i g h l y 

vascular w i t h c a v e r n o u s v e n o u s spaces o r s inusoids 

w h i c h c o n t r o l t h e b l o o d f l o w , a n d this increases o r 

decreases t h e size o f t u r b i n a t e s . T h i s also makes an e f f i 

c i e n t " r a d i a t o r " m e c h a n i s m t o w a r m u p t h e c o l d air . 

I n s p i r e d air w h i c h m a y be at 2 0 ° C o r 0 ° C o r e v e n at 

s u b z e r o t e m p e r a t u r e is h e a t e d t o near b o d y t e m p e r a 

t u r e ( 3 7 ° C ) i n o n e - f o u r t h o f s e c o n d t h a t t h e a ir takes 

t o pass f r o m t h e n o s t r i l t o t h e n a s o p h a r y n x . S i m i l a r l y , 

h o t a ir is c o o l e d t o t h e l e v e l o f b o d y t e m p e r a t u r e . 

Humidification. T h i s f u n c t i o n goes o n s imul taneous ly 

w i t h t h e t e m p e r a t u r e c o n t r o l o f i n s p i r e d air. R e l a t i v e 

h u m i d i t y o f a tmospher ic air varies d e p e n d i n g o n c l i 

m a t i c c o n d i t i o n s . A i r is d r y i n w i n t e r a n d saturated w i t h 

m o i s t u r e i n s u m m e r m o n t h s . Nasal m u c o u s m e m b r a n e 

adjusts the relat ive h u m i d i t y o f t h e insp i red air t o 7 5 % o r 

m o r e . W a t e r , t o saturate the inspired air, is p r o v i d e d b y the 

nasal m u c o u s m e m b r a n e w h i c h is r i c h i n m u c o u s a n d 

serous secret ing glands. A b o u t 1000 m l o f w a t e r is e v a p 

ora ted f r o m the surface o f nasal mucosa i n 24 h o u r s . 

M o i s t u r e is essential f o r i n t e g r i t y a n d f u n c t i o n o f t h e 

c i l i a r y e p i t h e l i u m . A t 5 0 % r e l a t i v e h u m i d i t y , c i l i a r y f u n c 

t i o n stops i n 8 - 1 0 m i n u t e s . T h u s , d r y a ir predisposes t o 

i n f e c t i o n s o f t h e r e s p i r a t o r y t rac t . H u m i d i f i c a t i o n also has 

a s i g n i f i c a n t e f fec t o n gas e x c h a n g e i n t h e l o w e r a i r w a y s . I n 

nasal o b s t r u c t i o n , gaseous e x c h a n g e is a f f e c t e d i n t h e l u n g s , 

l e a d i n g t o rise i n p C O , , c a u s i n g a p n o e i c spells d u r i n g 

sleep; i t also decreases p O , . 

P r o t e c t i o n o f L o w e r A i r w a y 

Mucociliary mechanism. Nasa l m u c o s a is r i c h i n g o b l e t 

cells, s e c r e t o r y glands b o t h m u c o u s a n d serous. T h e i r 

s e c r e t i o n f o r m s a c o n t i n u o u s sheet c a l l e d mucous blan

ket spread o v e r t h e n o r m a l m u c o s a . M u c o u s b l a n k e t 

consists o f a s u p e r f i c i a l m u c u s layer a n d a d e e p e r 

serous l a y e r , floating o n t h e t o p o f c i l ia w h i c h are 

c o n s t a n d y b e a t i n g t o c a r r y i t l i k e a " c o n v e y e r b e l t " 

t o w a r d s t h e n a s o p h a r y n x { F i g . 2 4 . 2 ) . I t m o v e s at a 

speed o f 5 - 1 0 m m p e r m i n u t e a n d t h e c o m p l e t e sheet 

o f m u c u s is c leared i n t o t h e p h a r y n x e v e r y 10 t o 2 0 

m i n u t e s . T h e i n s p i r e d b a c t e r i a , viruses a n d d u s t p a r 

t icles are e n t r a p p e d o n t h e v i scous m u c o u s b l a n k e t 

a n d t h e n c a r r i e d t o t h e n a s o p h a r y n x t o be s w a l l o w e d . 

Presence o f t u r b i n a t e s a l m o s t d o u b l e s t h e surface area 

t o p e r f o r m this f u n c t i o n . A b o u t 600—700 m l o f nasal 

secret ions are p r o d u c e d i n 2 4 h o u r s . 

I n m a m m a l s , c i l ia beat 1 0 - 2 0 times per second at 

r o o m t e m p e r a t u r e . T h e y have a r a p i d "e f fec t ive s t r o k e " 

and a s l o w " r e c o v e r y s t r o k e " . I n the f o r m e r , the ex tended 

ci l ia reach m u c u s layer w h i l e i n the r e c o v e r y stroke, they 

b e n d a n d travel s l o w l y i n the reverse d i r e c t i o n i n the 

t h i n serous layer, thus m o v i n g the m u c o u s b lanket i n 

o n l y one d i r e c t i o n . I n i m m o t i l e c i l ia s y n d r o m e , cil ia are 

defect ive and c a n n o t beat e f fec t ive ly , l e a d i n g t o stagna

tion o f m u c u s i n the nose and sinuses and b r o n c h i caus

i n g c h r o n i c rhinosinusi t i s and bronchiectasis . M o v e m e n t s 

o f c i l ia are affected b y d r y i n g , drugs (adrenaline) , exces

sive heat o r c o l d , s m o k i n g , in fec t ions and n o x i o u s fumes 

l i k e s u l p h u r d i o x i d e and c a r b o n d i o x i d e . 

Enzymes and immunoglobulins. Nasal secretions also 

c o n t a i n an e n z y m e cal led m u r a m i d a s e ( lysozyme) 

w h i c h k i l l s bacteria a n d viruses. I m m u n o g l o b u l i n s I g A 

a n d I g E , a n d i n t e r f e r o n are also present i n nasal secre

tions a n d p r o v i d e i m m u n i t y against u p p e r respira tory 

tract i n f e c t i o n s . 

Sneezing. I t is a p r o t e c t i v e r e f l e x . F o r e i g n part ic les 

w h i c h i r r i t a t e nasal m u c o s a are e x p e l l e d b y sneez ing . 

C o p i o u s flow o f nasal secret ions t h a t f o l l o w s i r r i t a t i o n 

b y n o x i o u s substance he lps t o w a s h t h e m o u t . 

T h e p H o f nasal s e c r e t i o n is n e a r l y c o n s t a n t at 7. T h e 

c i l i a a n d t h e l y s o z y m e act best at th is p H . A l t e r a t i o n i n 

" C o n v e y o r b e l t " m e c h a n i s m o f m u c u s b l a n k e t t o e n t r a p a n d 

c a r r y o r g a n i s m s a n d d u s t p a r t i c l e s . 



nasal p H , d u e t o i n f e c t i o n s o r nasal d r o p s , ser ious ly i m p a i r 

t h e f u n c t i o n s o f c i l ia a n d l y s o z y m e . 

So e f f i c i e n t are t h e f u n c t i o n s o f nose t h a t 5 0 0 c u b i c feet 

o f air , t h a t w e b r e a t h e e v e r y 2 4 h o u r s , is f i l t e r e d , h u m i d i 

f i e d , ad jus ted t o p r o p e r t e m p e r a t u r e a n d c leared o f a l l t h e 

dus t , bac ter ia a n d viruses b e f o r e r e a c h i n g t h e l u n g s . 

V o c a l R e s o n a n c e 

N o s e f o r m s a r e s o n a t i n g c h a m b e r f o r c e r t a i n c o n s o n a n t s 

i n s p e e c h . I n p h o n a t i n g nasal c o n s o n a n t s ( M / N / N G ) , 

s o u n d passes t h r o u g h t h e n a s o p h a r y n g e a l i s t h m u s a n d is 

e m i t t e d t h r o u g h t h e nose . " W h e n nose ( o r n a s o p h a r y n x ) 

is b l o c k e d , speech b e c o m e s denasal , i . e . M / N / N G are 

u t t e r e d as B / D / G r e s p e c t i v e l y . I t is t o b e r e m e m b e r e d 

t h a t i n H i n d i a lphabets , last l e t t e r o f a " v a r g a " 

facpf : IS, 1 , *f, S ; : ?Tr % % EI, *f; w f : *T, *T, IS 

s u b s t i t u t e d b y i t s t h i r d l e t t e r . T h u s , a n a f f e c t e d p e r s o n 

u t t e r s "̂ TCT f o r T̂HT a n d tTRT f o r Tffl. R e v e r s e is t r u e i n 

v e l o p h a r y n g e a l i n s u f f i c i e n c y w h e r e *THT is s u b s t i t u t e d 

f o r ^T?T. 

N a s a l R e f l e x e s 

Several ref lexes are i n i t i a t e d i n t h e nasal m u c o s a . S m e l l o f 

a palatable f o o d cause r e f l e x s e c r e t i o n o f saliva a n d gastric 

j u i c e . I r r i t a t i o n o f nasal m u c o s a causes s n e e z i n g . N a s a l 

f u n c t i o n is c lose ly r e l a t e d t o p u l m o n a r y f u n c t i o n s t h r o u g h 

n a s o b r o n c h i a l a n d n a s o p u l m o n a r y ref lexes . I t has b e e n 

o b s e r v e d t h a t nasal o b s t r u c t i o n leads t o increased p u l m o 

n a r y resistance a n d is r e v e r s e d w h e n nasal o b s t r u c t i o n is 

s u r g i c a l l y t r e a t e d . N a s a l p a c k i n g i n cases o f epistaxis o r 

af ter nasal s u r g e r y leads to l o w e r i n g o f p O . , w h i c h r e t u r n s 

t o n o r m a l af ter r e m o v a l o f t h e p a c k . P u l m o n a r y h y p e r t e n 

s i o n o r c o r p u l m o n a l e can d e v e l o p i n c h i l d r e n w i t h l o n g 

s t a n d i n g nasal o b s t r u c t i o n d u e t o t o n s i l a n d a d e n o i d 

h y p e r t r o p h y a n d can be r e v e r s e d af ter r e m o v a l o f t h e t o n 

sils a n d a d e n o i d s . 

O l f a c t i o n 

Sense o f s m e l l is w e l l d e v e l o p e d i n l o w e r an imals t o g i v e 

w a r n i n g o f t h e e n v i r o n m e n t a l dangers b u t i t is c o m p a r a 

t i v e l y less i m p o r t a n t i n m a n . S t i l l i t is i m p o r t a n t f o r pleasure 

a n d f o r e n j o y i n g t h e taste o f f o o d . W h e n nose is b l o c k e d , 

f o o d tastes b l a n d a n d u n p a l a t a b l e . V a p o u r s o f a m m o n i a are 

n e v e r used t o test t h e sense o f s m e l l as t h e y s t i m u l a t e f ibres 

o f t h e t r i g e m i n a l n e r v e a n d cause i r r i t a t i o n i n t h e nose 

r a t h e r t h a n s t i m u l a t e t h e o l f a c t o r y r e c e p t o r s . 

O l f a c t o r y p a t h w a y s S m e l l is p e r c e i v e d i n t h e o l f a c t o r y 

r e g i o n o f nose w h i c h is s i tuated h i g h u p i n the nasal cav i ty . 

T h i s area contains m i l l i o n s o f o l f a c t o r y , r e c e p t o r cells. 

Per iphera l process o f each o l f a c t o r y cel l reaches t h e mucosa l 

surface a n d is e x p a n d e d i n t o a v e n t r i c l e w i t h several c i l ia o n 

i t . T h i s acts as a sensory r e c e p t o r t o rece ive o d o r o u s sub

stances. C e n t r a l processes o f t h e o l f a c t o r y cells are g r o u p e d 

i n t o o l f a c t o r y nerves w h i c h pass t h r o u g h the c r i b n f o i m plate 

o f e t h m o i d a n d e n d i n t h e m i t r a l cells o f the o l f a c t o r y b u l b . 

A x o n s o f m i t r a l cells f o r m o l f a c t o r y tract a n d carry s m e l l to 

t h e p r e p i r i f o r m c o r t e x a n d t h e a m y g d a l o i d nucleus w h e r e i t 

reaches consciousness. O l f a c t o r y system is also associated 

w i t h a u t o n o m i c system at the h y p o t h a l a m i c l e v e l . 

D i s o r d e r s o f s m e l l I t is essential f o r t h e p e r c e p t i o n o f 

s m e l l t h a t t h e o d o r o u s substance be v o l a t i l e a n d t h a t i t 

s h o u l d reach t h e o l f a c t o r y area u n i m p e d e d . A l s o necessary 

are t h e h e a l t h y state o f o l f a c t o r y m u c o s a a n d t h e i n t e g r i t y 

o f n e u r a l p a t h w a y s , i . e . o l f a c t o r y nerves , o l f a c t o r y b u l b 

a n d t rac t a n d t h e c o r t i c a l c e n t r e o f o l f a c t i o n . 

Anosmia is t o t a l loss o f sense o f s m e l l w h i l e hyposmia is 

p a r t i a l loss. T h e y can resul t f r o m nasal o b s t r u c t i o n d u e t o 

nasal p o l y p i , e n l a r g e d t u r b i n a t e s o r o e d e m a o f m u c o u s 

m e m b r a n e as i n c o m m o n c o l d , a l l e rg ic o r v a s o m o t o r r h i n 

i t i s . A n o s m i a is also seen i n a t r o p h i c r h i n i t i s , a d e g e n e r a 

t i v e d i s o r d e r o r nasal m u c o s a ; p e r i p h e r a l n e u r i t i s ( t o x i c o r 

i n f l u e n z a l ) ; i n j u r y to o l f a c t o r y nerves o r o l f a c t o r y b u l b i n 

f rac tures o f a n t e r i o r c r a n i a l fossa; a n d i n t r a c r a n i a l lesions 

l i k e abscess, t u m o u r o r m e n i n g i t i s w h i c h cause pressure o n 

o l f a c t o r y tracts . 

Parosmia is p e r v e r s i o n o f s m e l l ; t h e p e r s o n i n t e r p r e t s t h e 

o d o u r s i n c o r r e c t l y . O f t e n these persons c o m p l a i n o f d i s 

g u s t i n g o d o u r s . I t is seen i n t h e r e c o v e r y phase o f p o s t i n 

f l u e n z a l anosmia a n d t h e p r o b a b l e e x p l a n a t i o n is m i s d i r e c t e d 

r e g e n e r a t i o n o f n e r v e f ibres . I n t r a c r a n i a l t u m o u r s h o u l d be 

e x c l u d e d i n a l l cases o f p a r o s m i a . 

Sense o f s m e l l can be tes ted b y a s k i n g t h e p a t i e n t t o 

s m e l l c o m m o n o d o u r s s u c h as l e m o n , p e p p e r m i n t , rose, 

gar l i c o r c loves f r o m each side o f t h e nose separately, w i t h 

eyes c losed . Q u a n t i t a t i v e e s t i m a t i o n ( q u a n t i t a t i v e o l f a c t o 

metry ' ) r e q u i r e s special e q u i p m e n t . 



Diseases o f External Nose and 
Nasal Vestibule 

D I S E A S E S O F E X T E R N A L N O S E 

Cellulitis 

T h e nasal s k i n m a y b e i n v a d e d b y s t r e p t o c o c c i o r s t a p h y 

l o c o c c i l e a d i n g t o a r e d , s w o l l e n a n d t e n d e r nose. S o m e 

t i m e s , i t is a n e x t e n s i o n o f i n f e c t i o n f r o m t h e nasal v e s t i b u l e . 

T r e a t m e n t is s y s t e m i c a n t i b a c t e r i a l s , h o t f o m e n t a t i o n a n d 

analgesics. 

Nasal Deformities 

Saddle Nose 

D e p r e s s e d nasal d o r s u m m a y i n v o l v e b o n y , c a r t i l a g i n o u s 

o r b o t h b o n y a n d c a r t i l a g i n o u s c o m p o n e n t s o f nasal d o r 

s u m ( F i g . 2 5 . 1 ) . N a s a l t r a u m a c a u s i n g depressed f rac tures is 

t h e m o s t c o m m o n a e t i o l o g y . I t c a n also resul t f r o m exces

sive r e m o v a l o f s e p t u m i n s u b m u c o u s r e s e c t i o n , d e s t r u c 

t i o n o f septal cart i lage b y h a e m a t o m a o r abscess, s o m e t i m e s 

b y l e p r o s y , t u b e r c u l o s i s o r s y p h i l i s . T h e d e f o r m i t y can be 

c o r r e c t e d b y a u g m e n t a t i o n r h i n o p l a s t y b y f i l l i n g t h e d o r 

s u m w i t h car t i lage , b o n e o r a s y n t h e t i c i m p l a n t . I f d e p r e s 

s i o n is o n l y c a r t i l a g i n o u s , car t i lage is t a k e n f r o m t h e nasal 

s e p t u m o r a u r i c l e a n d l a i d i n a s ingle o r m u l t i p l e layers. I f 

d e f o r m i t y i n v o l v e s b o t h cart i lage a n d b o n e , cancel lous 

b o n e f r o m t h e i l iac crest is t h e best. A u t o g r a f t s ( t a k e n f r o m 

t h e same i n d i v i d u a l ) are p r e f e r r e d t o a l lograf ts ( t aken f r o m 

o t h e r i n d i v i d u a l s o r cadavers) . Saddle d e f o r m i t y can also 

be c o r r e c t e d b y s y n t h e t i c i m p l a n t s o f s i l i c o n e o r t e f l o n b u t 

t h e y are l i k e l y t o be e x t r u d e d . 

Hump Nose 

T h i s m a y also i n v o l v e t h e b o n e o r car t i lage o r b o t h b o n e 

a n d car t i lage . I t c a n be c o r r e c t e d b y r e d u c t i o n r h i n o p l a s t y 

w h i c h consists o f e x p o s u r e o f nasal f r a m e w o r k b y c a r e f u l 

r a i s i n g o f t h e nasal s k i n b y a v e s t i b u l a r i n c i s i o n , r e m o v a l o f 

h u m p a n d n a r r o w i n g o f t h e lateral w a l l s b y o s t e o t o m i e s t o 

r e d u c e t h e w i d e n i n g l e f t b y h u m p r e m o v a l . 

Crooked or a Deviated Nose 

I n c r o o k e d nose , t h e m i d l i n e o f d o r s u m f r o m f r o n t o n a s a l 

angle to t h e t i p , is c u r v e d i n a C o r S shaped m a n n e r . 

Norma Saddle Supralip 
nose depression 

Humped 
nose 

F i g u r e 25.1 

Deformit ies o f nose. 

Crooked nose Deviated nose 

Nasal bridge is S-shaped in c rooked nose. It is straight b u t 

deviated t o one side in deviated nose. 



D i s e a s e s o f E x t e r n a l N o s e a n d N a s a l Vest ibule 

I n a d e v i a t e d nose , t h e m i d l i n e is s t ra ight b u t d e v i a t e d t o 

o n e side ( F i g . 2 5 . 2 ) . 

U s u a l l y , these d e f o r m i t i e s are t r a u m a t i c i n o r i g i n . 

I n j u r i e s susta ined d u r i n g b i r t h , n e o n a t a l p e r i o d o r c h i l d 

h o o d , b u t n o t i m m e d i a t e l y r e c o g n i s e d , w i l l also d e v e l o p 

i n t o these d e f o r m i t i e s w i t h t h e g r o w t h o f nose. T h e d e v i 

a ted o r c r o o k e d nose c a n be c o r r e c t e d b y r h i n o p l a s t y o r 

s e p t o r h i n o p l a s t y . A i m o f these o p e r a t i o n s is t o c o r r e c t n o t 

o n l y t h e o u t e r appearance o f nose b u t also its f u n c t i o n . 

T u m o u r s 

T h e y m a y be c o n g e n i t a l , b e n i g n o r m a l i g n a n t . 

1. Congenital Tumours 

D e r m o i d c y s t ( F i g . 25 .3 ) I t is o f t w o types : 

(a) Simple dermoid. I t occurs as a m i d l i n e s w e l l i n g u n d e r 

t h e s k i n b u t i n f r o n t o f t h e nasal b o n e s . I t does n o t have 

a n y e x t e r n a l o p e n i n g . 

(b) Tliat associated with a sinus. I t is seen i n infants a n d 

c h i l d r e n a n d is r e p r e s e n t e d b y a p i t o r a s inus i n t h e m i d 

l i n e o f t h e d o r s u m o f nose . H a i r m a y be seen p r o t r u d i n g 

t h r o u g h t h e sinus o p e n i n g . I n these cases, t h e sinus t r a c k 

m a y l e a d t o a d e r m o i d cyst u n d e r t h e nasal b o n e i n f r o n t 

o f u p p e r p a r t o f nasal s e p t u m o r m a y have an i n t r a c r a n i a l 

d u r a l c o n n e c t i o n . I n those w i t h i n t r a c r a n i a l e x t e n s i o n , 

sinus t rac t passes t h r o u g h t h e c r i b r i f o r m plate o r f o r a m e n 

c a e c u m a n d is a t t a c h e d t o d u r a o r has o t h e r i n t r a c r a n i a l 

c o n n e c t i o n . M e n i n g i t i s o c c u r s i f i n f e c t i o n travels a l o n g 

th is p a t h . T r e a t m e n t o f s u c h cysts m a y necessitate s p l i t t i n g 

o f t h e nasal bone s t o r e m o v e a n y e x t e n s i o n i n t h e u p p e r 

p a r t o f t h e nasal s e p t u m . A c o m b i n e d n e u r o s u r g i c a l 

o t o l a r y n g o l o g i c a p p r o a c h is r e q u i r e d i n those e x t e n d i n g 

i n t r a c r a n i a l l y so as t o close s i m u l t a n e o u s l y a n y b o n y defec t 

t h r o u g h w h i c h t h e f i s t u l o u s t r a c t passes ( F i g . 2 5 . 4 ) . 

E n c e p h a l o c e l e o r m e n i n g o e n c e p h a l o c e l e I t is a h e r n i a 

t i o n o f b r a i n tissue w i t h meninges t h r o u g h a c o n g e n i t a l b o n y 

defect . A n extranasal m e n i n g o e n c e p h a l o c e l e presents as a 

subcutaneous pulsati le s w e l l i n g i n t h e m i d l i n e at t h e r o o t o f 

nose (nasofrontal variety), side o f nose (nasoethmoid variety) o r 

o n t h e a n t e r o m e d i a l aspect o f the o r b i t (naso-orbital variety). 

S w e l l i n g s s h o w c o u g h i m p u l s e a n d m a y be r e d u c i b l e . 

T r e a t m e n t is n e u r o s u r g i c a l ; s e v e r i n g t h e t u m o u r stalk f r o m 

t h e b r a i n a n d r e p a i r i n g t h e b o n y d e f e c t t h r o u g h w h i c h 

h e r n i a t i o n has t a k e n place . 

G l i o m a I t is a n i p p e d o f f p o r t i o n o f e n c e p h a l o c e l e d u r 

i n g e m b r y o n i c d e v e l o p m e n t . M o s t o f t h e m (60%) are 

extranasal a n d present as f i r m s u b c u t a n e o u s s w e l l i n g s o n 

the b r i d g e , side o f nose o r near t h e i n n e r c a n t h u s . S o m e o f 

t h e m are p u r e l y intranasal (30%) w h i l e 1 0 % are b o t h i n t r a 

a n d extranasal . Extranasal g l i o m a s are encapsula ted a n d can 

be easily r e m o v e d b y e x t e r n a l nasal a p p r o a c h . 

F i g u r e 2 5 . 4 

R h i n o p h y m a . 

Duro 

F i g u r e 2 5 . 3 

T y p e s o f d e r m o i d s . ( A ) S i m p l e d e r m o i d b e n e a t h t h e s k i n . ( B ) D e r m o i d w i t h a n e x t e r n a l p i t o r s i n u s b u t i n f r o n t o f s e p t u m . I t s t r a c t 

e x t e n d s u n d e r t h e n a s a l b o n e s b u t i n f r o n t o f s e p t u m . ( C ) D e r m o i d w i t h a n i n t r a c r a n i a l c o n n e c t i o n t o d u r a . 



2. Benign Tumours 

T h e y arise f r o m t h e nasal s k i n a n d i n c l u d e papilloma ( sk in 

w a r t ) , haemangioma, pigmented naevus, seborrhoeic keratosis, 

neurofibroma or tumour of sweat glands. 

R h i n o p h y m a o r p o t a t o t u m o u r is a s l o w - g r o w i n g 

b e n i g n t u m o u r d u e t o h y p e r t r o p h y o f t h e sebaceous glands 

o f the t i p o f nose o f t e n seen i n cases o f l o n g - s t a n d i n g acne 

rosacea. I t presents as a p i n k , l o b u l a t e d mass o v e r t h e nose 

w i t h s u p e r f i c i a l vascular d i l a t i o n ; m o s t l y affects m e n past 

m i d d l e age ( F i g . 2 5 . 4 ) . P a t i e n t seeks a d v i c e because o f t h e 

u n s i g h t l y appearance o f t h e t u m o u r , o r o b s t r u c t i o n i n 

b r e a t h i n g a n d v i s i o n d u e t o t h e large size o f t h e t u m o u r . 

T r e a t m e n t consists o f p a r i n g d o w n t h e b u l k o f t u m o u r 

w i t h sharp k n i f e o r c a r b o n d i o x i d e laser a n d t h e area 

a l l o w e d t o r e - e p i t h e l i a l i s e . S o m e t i m e s , t u m o u r is c o m 

p l e t e l y exc i sed a n d t h e r a w area s k i n - g r a f t e d . 

3. Malignant Tumours 

(a ) B a s a l c e l l c a r c i n o m a ( r o d e n t u l c e r ) ( F i g . 25 .5 ) 

T h i s is t h e m o s t c o m m o n m a l i g n a n t t u m o u r i n v o l v i n g 

s k i n o f nose ( 8 7 % ) , e q u a l l y a f f e c t i n g males a n d females i n 

t h e age g r o u p o f 4 0 - 6 0 . C o m m o n sites o n t h e nose are t h e 

t i p a n d t h e ala. I t m a y p r e s e n t as a cyst o r papulo-pearly nod

ule o r an ulcer with rolled edges. I t is v e r y s l o w - g r o w i n g a n d 

r e m a i n s c o n f i n e d t o t h e s k i n f o r a l o n g t i m e . U n d e r l y i n g 

cart i lage o r b o n e m a y get i n v a d e d . N o d a l metastases are 

e x t r e m e l y rare . T r e a t m e n t depends o n t h e size, l o c a t i o n 

a n d d e p t h o f t h e t u m o u r . E a r l y l e s i o n can be c u r e d b y 

c r y o s u r g e r y , i r r a d i a t i o n o r s u r g i c a l e x c i s i o n w i t h 3—5 m m 

o f s k i n a r o u n d t h e pa lpable b o r d e r s o f t h e t u m o u r . 

Les ions w h i c h are r e c u r r e n t , e x t e n s i v e o r w i t h i n v o l v e 

m e n t o f car t i lage o r b o n e are exc ised a n d t h e s u r g i c a l 

d e f e c t c losed b y l o c a l o r d i s t a n t flaps o r a prosthesis . 

( b ) S q u a m o u s c e l l c a r c i n o m a ( e p i t h e l i o m a ) T h i s is 

t h e s e c o n d m o s t c o m m o n m a l i g n a n t t u m o u r ( l l % i ) , 

C a r c i n o m a n o s e . 

e q u a l l y a f f e c t i n g b o t h sexes i n 4 0 - 6 0 age g r o u p . I t occurs 

as an i n f i l t r a t i n g n o d u l e o r an u l c e r w i t h r o l l e d o u t edges 

a f f e c t i n g side o f nose o r c o l u m e l l a ( F i g . 2 5 . 6 ) . N o d a l 

metastases are seen i n 2 0 % o f cases. 

E a r l y lesions r e s p o n d t o r a d i o t h e r a p y ; m o r e a d v a n c e d 

lesions o r those w i t h e x p o s u r e o f b o n e o r cart i lage r e q u i r e 

w i d e surg ica l e x c i s i o n a n d plastic repa i r o f the defec t . E n l a r 

g e d r e g i o n a l l y m p h nodes w i l l r e q u i r e b l o c k d i ssec t ion . 

( c ) M e l a n o m a T h i s is t h e least c o m m o n v a r i e t y . C l i n i 

ca l ly , i t is s u p e r f i c i a l l y - s p r e a d i n g t y p e ( s l o w - g r o w i n g ) o r 

n o d u l a r i n v a s i v e t y p e . T r e a t m e n t is s u r g i c a l e x c i s i o n . 

D I S E A S E S O F N A S A L V E S T I B U L E 

B a s a l c e l l c a r c i n o m a o f t h e n o s e . 

Furuncle o r B o i l ( F i g . 2 5 . 7 ) 

I t is a n acute i n f e c t i o n o f t h e h a i r f o l l i c l e b y Staphylococcus 

aureus. T r a u m a f r o m p i c k i n g o f t h e nose o r p l u c k i n g t h e 

nasal vibr issae , is t h e usual p r e d i s p o s i n g f a c t o r . 

T h e l e s i o n is smal l b u t e x q u i s i t e l y p a i n f u l a n d t e n d e r . 

I n f l a m m a t i o n m a y spread t o t h e s k i n o f nasal t i p a n d d o r 

s u m w h i c h b e c o m e r e d a n d s w o l l e n . T h e f u r u n c l e m a y 

r u p t u r e s p o n t a n e o u s l y i n t h e nasal v e s t i b u l e . 

T r e a t m e n t o f f u r u n c l e consists o f w a r m compresses, 

analgesics t o r e l i e v e p a i n , a n d t o p i c a l a n d systemic a n t i b i 

o t i cs d i r e c t e d against s t a p h y l o c o c c u s . I f a f l u c t u a n t area 

appears, i n c i s i o n a n d dra inage can be d o n e . I n n o case 

s h o u l d t h e f u r u n c l e be squeezed o r p r e m a t u r e l y i n c i s e d 

because o f t h e d a n g e r o f spread o f i n f e c t i o n t o c a v e r n o u s 

sinus t h r o u g h v e n o u s t h r o m b o p h l e b i t i s . 



F u r u n c l e r i g h t n a s a l v e s t i b u l e . 

A f u r u n c l e o f nose m a y c o m p l i c a t e i n t o c e l l u l i t i s o f t h e 

u p p e r l i p o r septal abscess. 

V e s t i b u l i t i s 

I t is d i f f u s e d e r m a t i t i s o f nasal v e s t i b u l e . Nasa l d ischarge , 

d u e t o a n y cause s u c h as r h i n i t i s , s inusit is o r nasal a l l e r g y , 

c o u p l e d w i t h t r a u m a o f h a n d k e r c h i e f , is t h e usual p r e d i s 

p o s i n g fac tor . T h e causat ive o r g a n i s m is Staph, aureus. 

V e s t i b u l i t i s m a y be acute o r c h r o n i c . 

I n acute form, v e s t i b u l a r s k i n is r e d , s w o l l e n a n d t e n d e r ; 

crusts a n d scales c o v e r a n area o f s k i n e r o s i o n o r e x c o r i a 

t i o n . T h e u p p e r l i p m a y also be i n v o l v e d ( F i g . 2 5 . 8 ) . 

I n chronic f o r m , t h e r e is i n d u r a t i o n o f v e s t i b u l a r s k i n 

w i t h p a i n f u l fissures a n d c r u s t i n g . 

T r e a t m e n t consists o f c l e a n i n g the nasal ves t ibu le o f all 

crusts a n d scales w i t h c o t t o n a p p l i c a t o r soaked i n h y d r o g e n 

p e r o x i d e a n d a p p l i c a t i o n o f a n t i b i o t i c - s t e r o i d o i n t m e n t . 

T h e la t ter s h o u l d always be c o n t i n u e d f o r a f e w m o r e days, 

e v e n af ter t h e a p p a r e n t c u r e , as t h e c o n d i t i o n is l i k e l y t o 

relapse. A c h r o n i c fissure can be cauterised w i t h s i lver n i t ra te . 

A t t e n t i o n s h o u l d be p a i d t o t h e cause o f nasal d ischarge . 

S t e n o s i s a n d A t r e s i a o f t h e N a r e s 

A c c i d e n t a l o r surg ica l t r a u m a t o t h e nasal t i p o r v e s t i b u l e 

can l e a d t o w e b f o r m a t i o n a n d stenosis o f a n t e r i o r nares. I n 

Y o u n g ' s o p e r a t i o n , ves t ibu lar s k i n flaps are raised t o create 

d e l i b e r a t e c losure o f nares i n t h e t r e a t m e n t o f a t r o p h i c 

r h i n i t i s (sec page 170) . D e s t r u c t i v e i n f l a m m a t o r y lesions o f 

nose also cause stenosis. E a r l i e r , several cases o f v e s t i b u l a r 

stenosis r e s u l t e d f r o m s m a l l p o x ( F i g . 2 5 . 9 ) . 

Congenital atresia o f a n t e r i o r nares d u e t o n o n c a n a l i s a -

t i o n o f e p i t h e l i a l p l u g is a rare c o n d i t i o n . 

Stenosis o f nares can be c o r r e c t e d b y r e c o n s t r u c t i v e 

plast ic p r o c e d u r e s . 

H I T u m o u r s 

Nasoalveolar cyst presents a s m o o t h b u l g e i n t h e lateral 

w a l l a n d f l o o r o f nasal v e s t i b u l e . T h e cyst can be 

exc ised b y sublab ia l a p p r o a c h p r e s e r v i n g t h e i n t e g r i t y 

o f v e s t i b u l a r s k i n . 

Papilloma or wart m a y be s ingle o r m u l t i p l e , p e d u n c u 

l a t e d o r sessile. T r e a t m e n t is s u r g i c a l e x c i s i o n u n d e r 

l o c a l anaesthesia. 

Squamous cell carcinoma arises f r o m t h e la tera l w a l l o f 

t h e v e s t i b u l e a n d m a y e x t e n d i n t o nasal floor, c o l u 

mel la and u p p e r l i p . I t can metastasise to the p a r o t i d 

a n d s u b m a n d i b u l a r n o d e s . T r e a t m e n t is s u r g i c a l e x c i 

s i o n o r i r r a d i a t i o n . 

A c u t e v e s t i b u l i t i s ( l e f t s i d e ) . S t e n o s i s l e f t n a r i s f o l l o w i n g s m a l l p o x . 



Nasal Septum and Its Diseases 

A n a t o m y 

Nasal s e p t u m consists o f t h r e e parts: 

1 . C o l u m e l l a r s e p t u m I t is f o r m e d o f c o l u m e l l a c o n 

t a i n i n g t h e m e d i a l c r u r a o f alar carti lages u n i t e d t o g e t h e r 

b y f i b r o u s tissue a n d c o v e r e d o n e i t h e r side b y s k i n . 

2 . M e m b r a n o u s s e p t u m I t consists o f d o u b l e l a y e r o f 

s k i n w i t h n o b o n y o r c a r t i l a g i n o u s s u p p o r t . I t lies b e t w e e n 

t h e c o l u m e l l a a n d t h e caudal b o r d e r o f septal car t i lage . 

B o t h c o l u m e l l a r a n d m e m b r a n o u s parts are f ree ly m o v a b l e 

f r o m side t o s ide . 

3 . S e p t u m p r o p e r I t consists o f os teocar t i l ag inous f r a m e 

w o r k , c o v e r e d w i t h nasal m u c o u s m e m b r a n e . 

Its p r i n c i p a l c o n s t i t u e n t s are ( F i g . 2 6 . 1 ) : 

t h e p e r p e n d i c u l a r plate o f e t h m o i d 

t h e v o m e r , a n d 

a large septal ( q u a d r i l a t e r a l ) cart i lage w e d g e d b e t w e e n 

t h e a b o v e t w o b o n e s a n t e r i o r l y . O t h e r b ones w h i c h 

m a k e m i n o r c o n t r i b u t i o n s at the p e r i p h e r y are: crest 

o f nasal b o n e s , nasal s p i n e o f f r o n t a l b o n e , r o s t r u m o f 

Nasal spine of 
frontal bone 

Cresl of nasa 
bone 

Membranous 
septum 

Columellar 
septum 

Ant. nasal spine 
of maxilla 

e l h m o i d 

V o m e r Rostrum of 
sphenoid 

Crest of maxilla 

Crest of palatine bone 

A n a t o m y o f n a s a l s e p t u m . 

s p h e n o i d , crest o f p a l a t i n e bones a n d t h e crest m a x 

i l l a , a n d t h e a n t e r i o r nasal spine o f m a x i l l a . 

Septal cart i lage n o t o n l y f o r m s a p a r t i t i o n b e t w e e n the 

r i g h t a n d l e f t nasal cavit ies b u t also p r o v i d e s s u p p o r t t o the 

t i p a n d d o r s u m o f c a r t i l a g i n o u s par t o f nose. Its d e s t r u c 

t i o n , e .g . i n septal abscess, i n j u r i e s , t u b e r c u l o s i s o r excessive 

r e m o v a l d u r i n g septal s u r g e r y , leads t o depress ion o f l o w e r 

p a r t o f nose a n d d r o o p i n g o f t h e nasal t i p . 

Septal cart i lage lies i n a g r o o v e i n t h e a n t e r i o r edge o f 

v o m e r a n d rests a n t e r i o r l y o n a n t e r i o r nasal s p i n e . D u r i n g 

t r a u m a , i t m a y get d i s loca ted f r o m a n t e r i o r nasal spine o r 

v o m e r i n e g r o o v e c a u s i n g caudal septal d e v i a t i o n o r septal 

s p u r r e s p e c t i v e l y . T h i s c o m p r o m i s e s t h e nasal a i r w a y . Septal 

car t i lage is also i n t i m a t e l y r e l a t e d t o t h e u p p e r l a te ra l car 

tilages o f nose a n d is i n fact fused w i t h t h e m i n t h e u p p e r 

t h i r d . F o r t h i s reason septal d e v i a t i o n m a y be associated 

w i t h d e v i a t i o n o f c a r t i l a g i n o u s p a r t o f e x t e r n a l nose. 

Blood Vessels of Nasal Septum (see C h a p t e r 3 3 ) . 

Nerve Supply of Nasal Septum (see C h a p t e r 2 3 ) . 

L i t t l e ' s a r e a o r K i e s s e l b a c h ' s p l e x u s T h i s is the vascular 

area i n the a n t e r o - i n f e r i o r part o f nasal s e p t u m j u s t above the 

ves t ibule . A n t e r i o r e t h m o i d a l , sphenopalat ine , greater pala

t i n e a n d septal b r a n c h o f super ior labia! arteries a n d t h e i r 

c o r r e s p o n d i n g veins f o r m an anastomosis here . T h i s is the 

c o m m o n e s t site f o r epistaxis. T h i s is also t h e site f o r o r i g i n of 

the " b l e e d i n g p o l y p u s " ( h a e m a n g i o m a ) o f nasal s e p t u m . 

F r a c t u r e s o f N a s a l S e p t u m 

ft 

Aetiopathogenesis 

T r a u m a i n f l i c t e d o n t h e nose f r o m t h e f r o n t , side o r b e l o w 

can resul t i n i n j u r i e s t o t h e nasal s e p t u m . T h e s e p t u m m a y 

b u c k l e o n itself , f r a c t u r e v e r t i c a l l y , h o r i z o n t a l l y o r be 

c r u s h e d t o pieces as i n a smashed nose. T h e f r a c t u r e d pieces 

o f s e p t u m m a y o v e r l a p each o t h e r o r p r o j e c t i n t o t h e nasal 

c a v i t y t h r o u g h m u c o s a l tears. F r a c t u r e o f t h e septal cart i lage 

o r its d i s l o c a t i o n f r o m t h e v o m e r i n e g r o o v e , can resul t 



f r o m t r a u m a t o t h e l o w e r nose w i t h o u t associated f rac tures 

o f nasal bones . Septal i n j u r i e s w i t h m u c o s a l tears cause 

p r o f u s e epistaxis w h i l e those w i t h i n t a c t m u c o s a resul t i n 

septal h a e m a t o m a w h i c h , i f n o t d r a i n e d early , w i l l cause 

a b s o r p t i o n o f t h e septal carti lage a n d saddle nose d e f o r m i t y . 

" J a r j a w a y " f r a c t u r e o f nasal s e p t u m results f r o m b l o w s 

f r o m t h e f r o n t ; i t starts j u s t a b o v e t h e a n t e r i o r nasal spine 

a n d r u n s h o r i z o n t a l l y b a c k w a r d s j u s t a b o v e t h e j u n c t i o n o f 

septal car t i lage w i t h t h e v o m e r ( F i g . 2 6 . 2 A ) . 

" C h e v a l l e t " f r a c t u r e o f septal car t i lage results f r o m b l o w s 

f r o m b e l o w ; i t r u n s v e r t i c a l l y f r o m t h e a n t e r i o r nasal spine 

u p w a r d s t o t h e j u n c t i o n o f b o n y a n d c a r t i l a g i n o u s d o r s u m 

o f nose ( F i g . 2 6 . 2 B ) . 

Treatment 

E a r l y r e c o g n i t i o n a n d t r e a t m e n t o f septal i n j u r i e s is essen

t i a l . H a e m a t o m a s s h o u l d be d r a i n e d . D i s l o c a t e d o r f r a c 

t u r e d septal f r a g m e n t s s h o u l d be r e p o s i t i o n e d a n d s u p p o r t e d 

b e t w e e n m u c o p e r i c h o n d r i a l flaps w i t h mattress sutures 

a n d nasal p a c k i n g . Fractures o f nasal p y r a m i d are o f t e n 

c o m p l i c a t e d w i t h f rac tures o f t h e s e p t u m a n d b o t h s h o u l d 

b e t r e a t e d c o n c o m i t a n t l y . 

F i g u r e 2 6 . 2 

S e p t a l f r a c t u r e s h o w i n g : ( A ) J a r j a w a y t y p e . ( B ) C h e v a l l e t t y p e . 

N a s a l S e p t u m a n d Its D i s e a s e s 

Complications 

S e p t u m is i m p o r t a n t i n s u p p o r t i n g t h e l o w e r p a r t o f t h e 

e x t e r n a l nose. I f its i n j u r i e s are i g n o r e d , t h e y w o u l d resul t 

i n d e v i a t i o n o f t h e c a r t i l a g i n o u s nose, o r a s y m m e t r y o f 

nasal t i p , c o l u m e l l a o r t h e n o s t r i l . 

D E V I A T E D N A S A L S E P T U M ( D N S ) 

T h i s is an i m p o r t a n t cause o f nasal o b s t r u c t i o n . 

Aetiology 

T r a u m a a n d errors o f d e v e l o p m e n t f o r m t h e t w o i m p o r 

t a n t factors i n t h e c a u s a t i o n o f d e v i a t e d s e p t u m . 

1 . T r a u m a A la te ra l b l o w o n t h e nose m a y cause d i s 

p l a c e m e n t o f septal car t i lage f r o m t h e v o m e r i n e g r o o v e 

a n d m a x i l l a r y crest, w h i l e a c r u s h i n g b l o w f r o m t h e f r o n t 

m a y cause b u c k l i n g , t w i s t i n g , fractures a n d d u p l i c a t i o n o f 

nasal s e p t u m w i t h t e l e s c o p i n g o f i ts f r a g m e n t s . I n j u r i e s t o 

t h e nose c o m m o n l y o c c u r i n c h i l d h o o d b u t are o f t e n 

o v e r l o o k e d . E v e n t h e h i s t o r y m a y n o t be f o r t h c o m i n g . 

T r a u m a m a y also b e i n f l i c t e d at b i r t h d u r i n g d i f f i c u l t 

l a b o u r w h e n nose is pressed d u r i n g its passage t h r o u g h 

t h e b i r t h canal . B i r t h i n j u r i e s s h o u l d b e i m m e d i a t e l y 

a t t e n d e d t o as t h e y resul t i n septal d e v i a t i o n la te r i n l i f e . 

2 . D e v e l o p m e n t a l e r r o r N a s a l s e p t u m is f o r m e d b y 

t h e t e c t o s e p t a l process w h i c h descends t o m e e t t h e t w o 

halves o f t h e d e v e l o p i n g pala te i n t h e m i d l i n e . D u r i n g 

t h e p r i m a r y a n d s e c o n d a r y d e n t i t i o n , f u r t h e r d e v e l o p 

m e n t takes p l a c e i n t h e pala te , w h i c h descends a n d w i d 

ens t o a c c o m m o d a t e t h e t e e t h . 

U n e q u a l g r o w t h b e t w e e n t h e palate a n d t h e base o f 

s k u l l m a y cause b u c k l i n g o f t h e nasal s e p t u m . I n m o u t h 

breathers , as i n a d e n o i d h y p e r t r o p h y , t h e palate is o f t e n 

h i g h l y a r c h e d a n d t h e s e p t u m is d e v i a t e d ( F i g . 2 6 . 3 ) . 

D N S a s s o c i a t e d w i t h h i g h - a r c h e d p a l a t e . 



S i m i l a r l y , D N S m a y be seen i n cases o f c le f t l i p a n d palate 

a n d i n those w i t h d e n t a l a b n o r m a l i t i e s . 

3 . R a c i a l f a c t o r s Caucasians are a f f e c t e d m o r e t h a n 

N e g r o e s . 

4 . H e r e d i t a r y f a c t o r s Severa l m e m b e r s o f t h e same 

f a m i l y m a y h a v e d e v i a t e d nasal s e p t u m . 

Types of DNS ( F i g . 2 6 . 4 ) 

D e v i a t i o n m a y i n v o l v e o n l y t h e car t i lage , b o n e o r b o t h t h e 

car t i lage a n d b o n e . 

1 . A n t e r i o r d i s l o c a t i o n Septal car t i lage m a y be d i s l o 

ca ted i n t o o n e o f t h e nasal c h a m b e r s . T h i s is b e t t e r a p p r e 

c i a t e d b y l o o k i n g at the base o f nose w h e n pa t i en t ' s h e a d 

is t i l t e d b a c k w a r d s ( F i g . 2 6 . 5 ) . 

Anterior dislocation C-shaped deflection S-shaped deflection 

Nasal spur impinging Thickening of nasal 
on turbinate septum 

T y p e s o f d e v i a t e d n a s a l s e p t u m . 

F i g u r e 26 .5 

A n t e r i o r d i s l o c a t i o n . C a u d a l b o r d e r o f s e p t a l c a r t i l a g e p r o j e c t s 

i n t o r i g h t n a r i s . 

2 . C - s h a p e d d e f o r m i t y S e p t u m is d e v i a t e d i n a s i m p l e 

c u r v e t o o n e side. N a s a l c h a m b e r o n t h e c o n c a v e side o f 

t h e nasal s e p t u m w i l l be w i d e r a n d m a y s h o w c o m p e n s a 

t o r y h y p e r t r o p h y o f t u r b i n a t e s . 

3 . S - s h a p e d d e f o r m i t y S e p t u m m a y s h o w a S-shaped 

c u r v e e i t h e r i n v e r t i c a l o r a n t e r o p o s t e r i o r p l a n e . S u c h a 

d e f o r m i t y m a y cause b i l a t e r a l nasal o b s t r u c t i o n . 

4 . S p u r s A spur is a s h e l f - l i k e p r o j e c t i o n o f t e n f o u n d at 

t h e j u n c t i o n o f b o n e a n d car t i lage . A spur m a y press o n t h e 

lateral w a l l a n d gives rise t o headache . I t m a y also p r e d i s 

pose t o r e p e a t e d epistaxis f r o m t h e vessels s t r e t c h e d o n its 

c o n v e x surface . 

5 . T h i c k e n i n g I t m a y be d u e t o o r g a n i s e d h a e m a t o m a o r 

o v e r - r i d i n g o f d i s l o c a t e d septal f r a g m e n t s . 

Clinical Features 

D N S c a n i n v o l v e a n y age a n d sex. M a l e s are a f f e c t e d m o r e 

t h a n females . 

1 . N a s a l o b s t r u c t i o n D e p e n d i n g o n t h e t y p e o f septal 

d e f o r m i t y , o b s t r u c t i o n m a y be u n i l a t e r a l o r b i l a t e r a l . 

R e s p i r a t o r y c u r r e n t s pass t h r o u g h u p p e r p a r t o f nasal c a v 

i t y , t h e r e f o r e , h i g h septal d e v i a t i o n cause nasal o b s t r u c t i o n 

m o r e t h a n l o w e r ones . 

W h e n e x a m i n i n g a case o f nasal o b s t r u c t i o n , o n e 

s h o u l d ascer ta in t h e site o f o b s t r u c t i o n i n t h e n o s e . I t 

c o u l d b e (1) vestibular ( caudal septal d i s l o c a t i o n , s y n e c h i a e 

o r s tenosis ) , (2) at t h e nasal valve ( s y n e c h i a e , u s u a l l y p o s t -

r h i n o p l a s t y ) , (3) attic ( a l o n g t h e u p p e r p a r t o f nasal sep

t u m d u e t o h i g h septal d e v i a t i o n ; (4) turbinal ( h y p e r t r o p h i c 

t u r b i n a t e s o r c o n c h a b u l l o s a ) ; a n d (5) choanal ( c h o a n a l 

atresia o r a c h o a n a l p o l y p . ) u n i l a t e r a l c h o a n a l atresia m a y 

be m i s s e d i n i n f a n c y a n d c h i l d h o o d . C h o a n a l p o l y p m a y 

be m i s s e d o n t h e a n t e r i o r r h i n o s c o p y unless p o s t e r i o r 

r h i n o s c o p y o r nasal e n d o s c o p y is d o n e . 

Cottle test. I t is used i n nasal o b s t r u c t i o n d u e t o a b n o r 

m a l i t y o f t h e nasal v a l v e . I n t h i s test, c h e e k is d r a w n l a t e r 

a l ly w h i l e t h e p a t i e n t breathes q u i e t l y . I f t h e nasal a i r w a y 

i m p r o v e s o n t h e test side, t h e test is p o s i t i v e , a n d indica tes 

a b n o r m a l i t y o f t h e v e s t i b u l a r c o m p o n e n t o f nasal v a l v e 

( F i g . 2 6 . 6 ) . 

2 . H e a d a c h e D e v i a t e d s e p t u m , especial ly a s p u r , m a y 

press o n t h e lateral w a l l o f nose g i v i n g rise t o pressure 

headache . 

3 . S i n u s i t i s D e v i a t e d s e p t u m m a y o b s t r u c t s inus ostia 

r e s u l t i n g i n p o o r v e n t i l a t i o n o f t h e sinuses. T h e r e f o r e , i t 

f o r m s an i m p o r t a n t cause t o predispose o r p e r p e t u a t e sinus 

i n f e c t i o n s . 

4 . E p i s t a x i s M u c o s a o v e r t h e d e v i a t e d p a r t o f s e p t u m is 

e x p o s e d t o t h e d r y i n g effects o f a ir c u r r e n t s l e a d i n g to 

f o m i a t i o n o f crusts w h i c h w h e n r e m o v e d , cause b l e e d i n g . 

B l e e d i n g m a y also o c c u r f r o m vessels o v e r a septal spur . 



Nasal Septum and its Diseases 

F i g u r e 2 6 . 6 

Cot t le test: O n p u l l i n g the cheek away f r o m the m i d l i n e , the 

nasal valve opens, increasing the a i r f l o w f r o m t h a t side o f the 

nasal cavity. 

5 . A n o s m i a F a i l u r e o f t h e i n s p i r e d air t o reach t h e o l f a c 

t o r y r e g i o n m a y resul t i n t o t a l o r p a r t i a l loss o f sense o f 

s m e l l . 

6 . E x t e r n a l d e f o r m i t y Septal d e f o r m i t i e s m a y be associ

a ted w i t h d e v i a t i o n o f t h e c a r t i l a g i n o u s o r b o t h t h e b o n y 

a n d c a r t i l a g i n o u s d o r s u m o f nose , d e f o r m i t i e s o f t h e nasal 

t i p o r c o l u m e l l a . 

7 . M i d d l e e a r i n f e c t i o n D N S also predisposes t o m i d d l e 

ear i n f e c t i o n . 

Treatment 

M i n o r degrees o f septal d e v i a t i o n w i t h n o s y m p t o m s are 

c o m m o n l y seen i n pat ients a n d r e q u i r e n o t r e a t m e n t . I t is 

o n l y w h e n d e v i a t e d s e p t u m p r o d u c e s m e c h a n i c a l nasal 

o b s t r u c t i o n o r t h e s y m p t o m s g i v e n a b o v e , t h a t an o p e r a 

t i o n is i n d i c a t e d . 

S u b m u c o u s r e s e c t i o n ( S M R ) o p e r a t i o n I t is g e n e r 

a l l y d o n e i n adults u n d e r l o c a l anaesthesia. I t consists o f 

e l e v a t i n g t h e m u c o p e r i c h o n d r i a l a n d m u c o p e r i o s t e a l flaps 

o n e i t h e r side o f t h e septal f r a m e w o r k b y a s ing le i n c i s i o n 

m a d e o n o n e side o f t h e s e p t u m , r e m o v i n g t h e d e f l e c t e d 

parts o f t h e b o n y a n d c a r t i l a g i n o u s s e p t u m , a n d t h e n r e p o 

s i t i o n i n g t h e flaps (see s e c t i o n o n O p e r a t i v e S u r g e r y f o r 

deta i l s ) . 

S e p t o p l a s t y I t is a c o n s e r v a t i v e a p p r o a c h t o septal s u r 

g e r y . I n th is o p e r a t i o n , m u c h o f t h e septal f r a m e w o r k is 

r e t a i n e d . O n l y the m o s t d e v i a t e d parts are r e m o v e d . R e s t 

o f t h e septal f r a m e w o r k is c o r r e c t e d a n d r e p o s i t i o n e d b y 

plastic means . M u c o p e r i c h o n d r i a l / p e r i o s t e a l flap is g e n e r 

a l l y raised o n l y o n o n e side o f t h e s e p t u m , r e t a i n i n g t h e 

a t t a c h m e n t a n d b l o o d s u p p l y o n t h e o t h e r . Septoplas ty has 

n o w a l m o s t r e p l a c e d S M R o p e r a t i o n (see C h a p t e r 8 5 ) . 

Septal s u r g e r y is u s u a l l y d o n e af ter t h e age o f 17 so as 

n o t t o i n t e r f e r e w i t h t h e g r o w t h o f nasal s k e l e t o n . H o w e v e r , 

i f a c h i l d has severe septal d e v i a t i o n c a u s i n g m a r k e d nasal 

o b s t r u c t i o n , c o n s e r v a t i v e septal s u r g e r y (septoplasty) c a n 

be p e r f o r m e d t o p r o v i d e a g o o d a i r w a y . 

S E P T A L H A E M A T O M A 

Aetiology 

I t is c o l l e c t i o n o f b l o o d u n d e r t h e p e r i c h o n d r i u m o r 

p e r i o s t e u m o f t h e nasal s e p t u m ( F i g . 2 6 . 7 ) . I t o f t e n results 

f r o m nasal t r a u m a o r septal s u r g e r y . I n b l e e d i n g d isorders , 

i t m a y o c c u r s p o n t a n e o u s l y . 

Clinical Features 

B i l a t e r a l nasal o b s t r u c t i o n is t h e c o m m o n e s t p r e s e n t i n g 

s y m p t o m . T h i s m a y be associated w i t h f r o n t a l headache 

a n d a sense o f pressure o v e r t h e nasal b r i d g e . 

E x a m i n a t i o n reveals s m o o t h r o u n d e d s w e l l i n g o f t h e 

s e p t u m i n b o t h t h e nasal fossae. P a l p a t i o n m a y s h o w t h e 

mass t o be soft a n d fluctuant. 

Treatment 

S m a l l h a e m a t o m a s can be aspirated w i t h a w i d e b o r e ster

i l e n e e d l e . L a r g e r h a e m a t o m a s are i n c i s e d a n d d r a i n e d b y a 

s m a l l a n t e r o - p o s t e r i o r i n c i s i o n para l le l t o t h e nasal f l o o r . 

E x c i s i o n o f a s m a l l p i e c e o f m u c o s a f r o m t h e edge o f i n c i 

s i o n gives b e t t e r d r a i n a g e . F o l l o w i n g dra inage , nose is 

p a c k e d o n b o t h sides to p r e v e n t r e a c c u m u l a t i o n . Sys temic 

a n t i b i o t i c s s h o u l d be g i v e n , t o p r e v e n t septal abscess. 

Septal h a e m a t o m a . 



Complications 

Septal h a e m a t o m a , i f n o t d r a i n e d , m a y organise i n t o 

f i b r o u s tissue l e a d i n g t o a p e r m a n e n t l y t h i c k e n e d s e p t u m . 

I f s e c o n d a i y i n f e c t i o n supervenes , i t results i n septal abscess 

w i t h necrosis o f cart i lage a n d d e p r e s s i o n o f nasal d o r s u m . 

S E P T A L A B S C E S S 

Aetiology 

M o s t l y , i t results f r o m s e c o n d a r y i n f e c t i o n o f septal h a e m a 

t o m a . O c c a s i o n a l l y , i t f o l l o w s f u r u n c l e o f t h e nose o r u p p e r 

l i p . I t m a y also f o l l o w acute i n f e c t i o n s u c h as t y p h o i d o r 

measles. 

Clinical Features 

T h e r e is severe b i l a t e r a l nasal o b s t r u c t i o n w i t h p a i n a n d 

tenderness o v e r t h e b r i d g e o f nose. P a t i e n t m a y also c o m 

p l a i n o f f e v e r w i t h ch i l l s a n d f r o n t a l headache . S k i n o v e r 

t h e nose m a y be r e d a n d s w o l l e n . I n t e r n a l e x a m i n a t i o n o f 

nose reveals s m o o t h b i l a t e r a l s w e l l i n g o f t h e nasal s e p t u m 

( F i g . 2 6 . 8 ) . F l u c t u a t i o n can be e l i c i t e d i n th is s w e l l i n g . 

Septal m u c o s a is o f t e n c o n g e s t e d . S u b m a n d i b u l a r l y m p h 

n o d e s m a y also be e n l a r g e d a n d t e n d e r . 

Treatment 

Abscess s h o u l d be d r a i n e d as early as poss ib le . I n c i s i o n is 

m a d e i n t h e m o s t d e p e n d e n t p a r t o f t h e abscess a n d a p iece 

o f septal m u c o s a excised. Pus a n d n e c r o s e d pieces o f c a r t i 

lage are r e m o v e d b y s u c t i o n . I n c i s i o n m a y r e q u i r e t o b e 

r e o p e n e d d a i l y f o r 2 - 3 days t o d r a i n a n y pus o r t o r e m o v e 

a n y n e c r o s e d pieces o f car t i lage . S y s t e m i c a n t i b i o t i c s are 

Septal abscess. 

s tar ted as s o o n as diagnosis has b e e n m a d e a n d c o n t i n u e d 

at least f o r a p e r i o d o f 10 days. 

Complications 

N e c r o s i s o f septal cart i lage o f t e n results i n depression o f t h e 

c a r t i l a g i n o u s d o r s u m i n t h e s u p r a t i p area a n d m a y r e q u i r e 

a u g m e n t a t i o n r h i n o p l a s t y , 2 t o 3 m o n t h s later . N e c r o s i s o f 

septal flaps m a y l e a d t o septal p e r f o r a t i o n . M e n i n g i t i s a n d 

cavernous sinus t h r o m b o s i s f o l l o w i n g septal abscess, t h o u g h 

rare these days, can be a serious c o m p l i c a t i o n . 

P E R F O R A T I O N O F N A S A L S E P T U M 

( F i g - 2 6 . 9 ) 

Aetiology 

1 . T r a u m a t i c p e r f o r a t i o n s T r a u m a is t h e m o s t c o m 

m o n cause. I n j u r y to m u c o s a l flaps d u r i n g S M R , c a u t e 

r i z a t i o n o f s e p t u m w i t h c h e m i c a l s o r g a l v a n o c a u t e r y f o r 

epistaxis a n d h a b i t u a l n o s e - p i c k i n g are t h e c o m m o n f o r m s 

o f t r a u m a . O c c a s i o n a l l y , s e p t u m is d e l i b e r a t e l y p e r f o r a t e d 

t o p u t o r n a m e n t s . 

2 . P a t h o l o g i c a l p e r f o r a t i o n s T h e y can be caused b y : 

Septal abscess. 

(b> N a s a l myias i s . 

R h i n o l i t h o r n e g l e c t e d f o r e i g n b o d y caus ing pressure 

necrosis . 

C h r o n i c g r a n u l o m a t o u s c o n d i t i o n s l i k e l u p u s , t u b e r 

culosis a n d l e p r o s y cause p e r f o r a t i o n i n the c a r t i l a 

g i n o u s p a r t w h i l e syphi l i s i n v o l v e s t h e b o n y p a r t . I n 

these cases, e v i d e n c e o f t h e causative disease, m a y also 

be seen i n o t h e r systems o f t h e b o d y . 

W e g e n e r ' s g r a n u l o m a is a m i d l i n e d e s t r u c t i v e l e s i o n 

w h i c h m a y cause t o t a l septal d e s t r u c t i o n . 

Septal p e r f o r a t i o n . 



N a s a l S e p t u m a n d Its D i s e a s e s 

3 . D r u g s a n d c h e m i c a l s 

P r o l o n g e d use o f s t e r o i d sprays i n nasal a l l e r g y . 

C o c a i n e addic t s . 

W o r k e r s i n c e r t a i n o c c u p a t i o n s e.g. c h r o m i u m p l a t i n g , 

d i c h r o m a t e o r soda ash { s o d i u m carbonate) m a n u f a c 

t u r e o r those e x p o s e d t o arsenic o r its c o m p o u n d s . 

4 . I d i o p a t h i c I n m a n y cases, t h e r e is n o h i s t o r y o f t r a u m a 

o r p r e v i o u s disease a n d t h e p a t i e n t m a y e v e n be u n a w a r e 

o f t h e ex is tence o f a p e r f o r a t i o n . 

Clinical Features 

S m a l l a n t e r i o r p e r f o r a t i o n s cause w h i s t l i n g s o u n d d u r i n g 

i n s p i r a t i o n o r e x p i r a t i o n . L a r g e r p e r f o r a t i o n s d e v e l o p crusts 

w h i c h o b s t r u c t t h e nose o r cause severe epistaxis w h e n 

r e m o v e d . 

Treatment 

A n a t t e m p t s h o u l d a lways be m a d e t o f i n d o u t t h e cause 

b e f o r e t r e a t m e n t o f p e r f o r a t i o n . T h i s m a y r e q u i r e b i o p s y 

f r o m t h e g r a n u l a t i o n o r t h e edge o f t h e p e i f o r a t i o n . I n a c t i v e 

smal l p e r f o r a t i o n s c a n be surg ica l ly c losed b y plastic flaps. 

F i g u r e 26 .10 

S e p t a l b u t t o n f o r c l o s u r e o f p e r f o r a t i o n . 

L a r g e r p e r f o r a t i o n s are d i f f i c u l t t o close. T h e i r t r e a t m e n t is 

a i m e d t o k e e p t h e nose c r u s t - f r e e b y a l k a l i n e nasal d o u c h e s 

a n d a p p l i c a t i o n o f a b l a n d o i n t m e n t . S o m e t i m e s , a t h i n 

silastic b u t t o n can be w o r n t o ge t r e l i e f f r o m t h e s y m p t o m s 

( F i g . 26 .10 . ) 



Acute and Chronic Rhinitis 

A c u t e R h i n i t i s 

A c u t e r h i n i t i s can be viral, bacterial o r irritative t y p e . 

3 . R h i n i t i s a s s o c i a t e d w i t h e x a n t h e m a s Measles, 

r u b e l l a , c h i c k e n p o x are o f t e n associated w i t h r h i n i t i s 

w h i c h precedes e x a n t h e m a s b y 2 - 3 days. S e c o n d a r y i n f e c 

t i o n a n d c o m p l i c a t i o n s are m o r e f r e q u e n t a n d severe. 

V I R A L R H I N I T I S B A C T E R I A L R H I N I T I S 

1. C o m m o n c o l d ( c o r y z a ) 

Aetiology. I t is caused b y a v i r u s . T h e i n f e c t i o n is u s u a l l y 

c o n t r a c t e d t h r o u g h a i r b o r n e d r o p l e t s . Several viruses 

(adeno v i r u s , p i c o r n a v i r u s a n d its s u b - g r o u p s such as r h i -

n o v i r u s , coxsack ie , a n d E C H O ) are respons ib le . I n c u b a t i o n 

p e r i o d is 1 - 4 days a n d illness lasts f o r 2 - 3 w e e k s . 

Clinical features. T o b e g i n w i t h , t h e r e is b u r n i n g sensa

t i o n at t h e b a c k o f nose s o o n f o l l o w e d b y nasal s tuff iness , 

r h i n o r r h o e a a n d s n e e z i n g . P a t i e n t feels c h i l l y a n d t h e r e is 

l o w grade f e v e r . I n i t i a l l y , nasal d ischarge is w a t e r y a n d 

p r o f u s e b u t m a y b e c o m e m u c o p u r u l e n t d u e t o s e c o n d a r y 

b a c t e r i a l i n v a s i o n . S e c o n d a r y i n v a d e r s i n c l u d e Strept. hae-

molyticus, pneumococcus, staphylococcus, H. influenzae, Klcb. 

pneumoniae a n d M. catarrhalis. 

Treatment. B e d rest is essential t o c u t d o w n t h e course o f 

i l lness. P l e n t y o f f l u i d s are e n c o u r a g e d . S y m p t o m s can be 

easily c o n t r o l l e d w i t h a n t i h i s t a m i n i c s a n d nasal d e c o n g e s 

tants. Analges ics are use fu l t o r e l i e v e headache , f e v e r a n d 

m y a l g i a . N o n - a s p i r i n c o n t a i n i n g analgesics are p r e f e r a b l e 

as a s p i r i n causes increased s h e d d i n g o f v i r u s . A n t i b i o t i c s 

are r e q u i r e d w h e n s e c o n d a r y i n f e c t i o n supervenes . 

Complications. T h e disease is usual ly s e l f - l i m i t i n g a n d 

resolves s p o n t a n e o u s l y after 2 t o 3 w e e k s , b u t o c c a s i o n 

a l l y , c o m p l i c a t i o n s s u c h as s inusit is , p h a r y n g i t i s , t o n s i l l i t i s , 

b r o n c h i t i s , p n e u m o n i a a n d o t i t i s m e d i a m a y resu l t . 

2 . I n f l u e n z a l r h i n i t i s I n f l u e n z a viruses A , B o r C are 

r e s p o n s i b l e . S y m p t o m s a n d signs are s i m i l a r t o those o f 

c o m m o n c o l d . C o m p l i c a t i o n s d u e t o b a c t e r i a l i n v a s i o n are 

c o m m o n . 

N o n - s p e c i f i c i n f e c t i o n s I t m a y be p r i m a r y o r secondary. 

P r i m a r y bacter ia l r h i n i t i s is seen i n c h i l d r e n a n d is usual ly the 

result o f i n f e c t i o n w i t h pneumococcus, streptococcus o r staphylo

coccus. A greyish w h i t e tenacious m e m b r a n e m a y f o r m i n the 

nose, w h i c h w i t h a t t e m p t e d r e m o v a l , causes b l e e d i n g . 

S e c o n d a r y b a c t e r i a l r h i n i t i s is t h e resul t o f bac ter ia l 

i n f e c t i o n s u p e r v e n i n g acute v i r a l r h i n i t i s . 

D i p h t h e r i t i c r h i n i t i s D i p h t h e r i a o f nose is rare these 

days. I t m a y b e p r i m a r y , o r s e c o n d a r y t o fauc ia l d i p h t h e r i a 

a n d m a y o c c u r i n acute o r c h r o n i c f o n n . A g r e y i s h m e m 

b r a n e is seen c o v e r i n g t h e i n f e r i o r t u r b i n a t e a n d t h e floor 

o f nose ; m e m b r a n e is t e n a c i o u s a n d its r e m o v a l causes 

b l e e d i n g . E x c o r i a t i o n o f a n t e r i o r nares a n d u p p e r l i p m a y 

be seen. T r e a t m e n t is i s o l a t i o n o f t h e p a t i e n t , sys temic p e n 

i c i l l i n a n d d i p h t h e r i a a n t i t o x i n . 

I R R I T A T I V E R H I N I T I S 

T h i s f o n n o f acute r h i n i t i s is caused b y e x p o s u r e t o dust , 

s m o k e o r i r r i t a t i n g gases such as a m m o n i a , f o r m a l i n e , ac id 

f u m e s , etc . o r i t m a y resul t f r o m t r a u m a i n f l i c t e d o n t h e 

nasal m u c o s a d u r i n g intranasal m a n i p u l a t i o n , e .g . r e m o v a l 

o f a f o r e i g n b o d y . T h e r e is an i m m e d i a t e catarrhal r e a c t i o n 

w i t h s n e e z i n g , r h i n o r r h o e a a n d nasal c o n g e s t i o n . T h e 

s y m p t o m s m a y pass o f f r a p i d l y w i t h r e m o v a l o f t h e o f f e n d 

i n g agent o r m a y persist f o r s o m e days i f nasal e p i t h e l i u m 

has b e e n d a m a g e d . R e c o v e r y w i l l d e p e n d o n t h e a m o u n t 

o f e p i t h e l i a l damage a n d t h e i n f e c t i o n t h a t supervenes . 



Acute and Chronic Rhinitis 

C h r o n i c R h i n i t i s 

C h r o n i c n o n - s p e c i f i c i n f l a m m a t i o n s o f nose i n c l u d e : 

C h r o n i c s i m p l e r h i n i t i s . 

H y p e r t r o p h i c r h i n i t i s . 

A t r o p h i c r h i n i t i s . 

R h i n i t i s sicca. 

R h i n i t i s caseosa. 

C H R O N I C S I M P L E R H I N I T I S 

Aetiology 

R e c u r r e n t attacks o f acute r h i n i t i s i n t h e presence o f p r e 

d i s p o s i n g factors leads t o c h r o n i c i t y . T h e p r e d i s p o s i n g 

factors are: 

Persistence o f nasal i n f e c t i o n d u e t o s inusi t is , t o n s i l l i 

t is, a n d a d e n o i d s . 

C h r o n i c i r r i t a t i o n f r o m dust , s m o k e , c igare t te s m o k 

i n g , snuf f , etc . 

N a s a l o b s t r u c t i o n d u e t o D N S , s y n e c h i a l e a d i n g t o 

persistence o f d ischarge i n t h e nose. 

V a s o m o t o r r h i n i t i s . 

E n d o c r i n a l o r m e t a b o l i c factors , e .g . h y p o t h y r o i d i s m , 

excessive i n t a k e o f c a r b o h y d r a t e s , l ack o f exercise. 

Pathology 

S i m p l e c h r o n i c r h i n i t i s is an ear ly stage o f h y p e r t r o p h i c 

r h i n i t i s . T h e r e is h y p e r a e m i a a n d o e d e m a o f m u c o u s 

m e m b r a n e w i t h h y p e r t r o p h y o f s e r o m u c i n o u s glands a n d 

increase i n g o b l e t cells. B l o o d s inusoids p a r t i c u l a r l y those 

o v e r t h e t u r b i n a t e s are d i s t e n d e d . 

Clinical Features 

Nasal obstruction. U s u a l l y w o r s e o n l y i n g a n d affects 

t h e d e p e n d e n t side o f nose. 

Nasal discharge. I t m a y b e m u c o i d o r m u c o p u r u l e n t , 

t h i c k a n d v i s c i d a n d o f t e n t r i c k l e s i n t o t h e t h r o a t as 

pos t -nasa l d r i p . P a t i e n t has a c o n s t a n t desire t o b l o w 

t h e nose o r clear t h e t h r o a t . 

Headache. I t is d u e t o s w o l l e n t u r b i n a t e s i m p i n g i n g o n 

t h e nasal s e p t u m . 

Swollen turbinates. N a s a l m u c o s a is d u l l r e d i n c o l o u r . 

T u r b i n a t e s are s w o l l e n ; t h e y p i t o n pressure a n d 

s h r i n k w i t h a p p l i c a t i o n o f v a s o c o n s t r i c t o r d r o p s (this 

d i f f e r e n t i a t e s t h e c o n d i t i o n f r o m h y p e r t r o p h i c r h i n i 

t i s ) . M i d d l e t u r b i n a t e m a y also be s w o l l e n a n d i m p i n g e 

o n t h e s e p t u m . 

Post-nasal discharge. M u c o i d o r m u c o p u r u l e n t d i s 

charge is seen o n t h e p o s t e r i o r p h a r y n g e a l w a l l . 

Treatment 

I T r e a t t h e cause w i t h p a r t i c u l a r a t t e n t i o n t o sinuses, 

tons i l s , a d e n o i d s , a l l e rgy , p e r s o n a l habi t s ( s m o k i n g o r 

a l c o h o l i n d u l g e n c e ) , e n v i r o n m e n t o r w o r k s i t u a t i o n 

( s m o k y o r d u s t y s u r r o u n d i n g s ) . 

N a s a l i r r i g a t i o n s w i t h a l k a l i n e s o l u t i o n h e l p t o k e e p 

t h e nose f ree f r o m v i s c i d secret ions a n d also r e m o v e 

s u p e r f i c i a l i n f e c t i o n . 

Nasa l decongestants h e l p t o r e l i e v e nasal o b s t r u c t i o n 

a n d i m p r o v e sinus v e n t i l a t i o n . Excessive use o f nasal 

d r o p s a n d sprays s h o u l d be a v o i d e d because i t m a y lead 

to r h i n i t i s m e d i c a m e n t o s a . A s h o r t course o f systemic 

steroids helps t o w e a n t h e pat ients a l ready a d d i c t e d to 

excessive use o f deconges tant d r o p s o r sprays. 

A n t i b i o t i c s h e l p t o clear nasal i n f e c t i o n a n d c o n c o m i 

t a n t s inusi t is . 

H Y P E R T R O P H I C R H I N I T I S 

I t is charac ter i sed b y t h i c k e n i n g o f m u c o s a , s u b m u c o s a , 

s e r o m u c i n o u s glands, p e r i o s t e u m a n d b o n e . C h a n g e s are 

m o r e m a r k e d o n t h e t u r b i n a t e s . 

Aetiology 

C o m m o n causes are r e c u r r e n t nasal i n f e c t i o n s , c h r o n i c 

s inusi t is , c h r o n i c i r r i t a t i o n o f nasal m u c o s a d u e t o s m o k 

i n g , i n d u s t r i a l i r r i t a n t s , p r o l o n g e d use o f nasal d r o p s a n d 

v a s o m o t o r a n d a l lergic r h i n i t i s . 

Symptoms 

Nasal o b s t r u c t i o n is t h e p r e d o m i n a n t s y m p t o m . N a s a l d i s 

charge is t h i c k a n d s t i c k y . S o m e c o m p l a i n o f headache , 

heaviness o f h e a d o r t r a n s i e n t a n o s m i a . 

Signs 

E x a m i n a t i o n s h o w s h y p e r t r o p h y o f t u r b i n a t e s . T u r b i n a l 

m u c o s a is t h i c k a n d does n o t p i t o n pressure. I t s h o w s l i t t l e 

s h r i n k a g e w i t h v a s o c o n s t r i c t o r d r u g s d u e t o presence o f 

u n d e r l y i n g f ibros i s . 

M a x i m u m changes are seen i n t h e i n f e r i o r t u r b i n a t e . I t 

m a y be h y p e r t r o p h i e d i n its e n t i r e t y o r o n l y at t h e a n t e r i o r 

e n d , p o s t e r i o r e n d o r a l o n g t h e i n f e r i o r b o r d e r g i v i n g i t a 

m u l b e r r y appearance . 

Treatment 

A t t e m p t s h o u l d be m a d e t o d i s c o v e r t h e cause a n d r e m o v e 

i t . N a s a l o b s t r u c t i o n can be r e l i e v e d b y r e d u c t i o n i n size 

o f t u r b i n a t e s . T h e v a r i o u s m e t h o d s are: 

L i n e a r c a u t e r i s a t i o n . 

S u b m u c o s a l d i a t h e r m y . 

C r y o s u r g e r y o f t u r b i n a t e s . 



Diseases of Nose and Paranasal Sinuses 

Par t ia l o r t o t a l t u r b i n e c t o m y . H y p e r t r o p h i e d i n f e r i o r 

t u r b i n a t e can be p a r t i a l l y r e m o v e d at its a n t e r i o r e n d , 

i n f e r i o r b o r d e r o r p o s t e r i o r e n d . M i d d l e t u r b i n a t e , i f 

h y p e r t r o p h i e d , can also be r e m o v e d p a r t i a l l y o r t o t a l l y . 

Excess ive r e m o v a l o f t u r b i n a t e s s h o u l d b e a v o i d e d as 

i t leads t o pers is tent c r u s t i n g . 

S u b m u c o u s r e s e c t i o n o f t u r b i n a t e b o n e . T h i s r e m o v e s 

b o n y o b s t r u c t i o n b u t preserves t u r b i n a l m u c o s a f o r its 

f u n c t i o n . 

Lasers h a v e also b e e n used to r e d u c e t h e size o f 

t u r b i n a t e s . 

Compensatory Hypertrophic Rhinitis 

T h i s is seen i n cases o f m a r k e d d e v i a t i o n o f s e p t u m t o o n e 

side. T h e r o o m i e r side o f t h e nose s h o w s h y p e r t r o p h y o f 

i n f e r i o r a n d m i d d l e turbinates . T h i s is an a t t e m p t o n t h e par t 

o f n a t u r e t o r e d u c e t h e w i d e space t o o v e r c o m e t h e i l l -

effects o f d r y i n g a n d c r u s t i n g that a lways a t t e n d w i d e r nasal 

space. H y p e r t r o p h i c changes i n these cases are n o t revers 

i b l e w i t h t h e c o r r e c t i o n o f nasal s e p t u m a n d o f t e n r e q u i r e 

r e d u c t i o n o f t u r b i n a t e s at t h e t i m e o f septal s u r g e r y . 

A T R O P H I C R H I N I T I S ( O Z A E N A ) 

I t is a c h r o n i c i n f l a m m a t i o n o f nose charac ter i sed b y a t r o 

p h y o f nasal m u c o s a a n d t u r b i n a t e b o n e s . T h e nasal c a v i 

t ies are r o o m y a n d f u l l o f f o u l - s m e l l i n g crusts. A t r o p h i c 

r h i n i t i s is o f t w o types : p r i m a r y a n d s e c o n d a r y . 

Primary Atrophic Rhinitis 

Aetiology (Remember Mnemonic HERNIA) 

T h e exact cause is n o t k n o w n . V a r i o u s theor ies a d v a n c e d 

r e g a r d i n g its c a u s a t i o n are: 

Hereditary factors. Disease is k n o w n t o i n v o l v e m o r e 

t h a n o n e m e m b e r i n t h e same f a m i l y . 

Endocrinal disturbance. Disease u s u a l l y starts at p u b e r t y , 

i n v o l v e s females m o r e t h a n males , t h e c r u s t i n g a n d 

f o e t o r associated w i t h disease tends t o cease af ter 

m e n o p a u s e ; these factors h a v e raised t h e p o s s i b i l i t y o f 

disease b e i n g an e n d o c r i n a l d i s o r d e r . 

Racial factors. W h i t e a n d y e l l o w races are m o r e suscep

t i b l e t h a n nat ives o f e q u a t o r i a l A f r i c a . 

Nutritional deficiency. Disease m a y b e d u e t o d e f i 

c i e n c y o f v i t a m i n A , D o r i r o n o r s o m e o t h e r d i e t a r y 

fac tors . T h e f a c t t h a t i n c i d e n c e o f disease is decreas 

i n g i n w e s t e r n c o u n t r i e s a n d is r a r e l y seen i n w e l l -

t o - d o f a m i l i e s raises t h e p o s s i b i l i t y o f s o m e n u t r i t i o n a l 

d e f i c i e n c y . 

Infective. V a r i o u s organisms have b e e n c u l t u r e d f r o m 

cases o f a t r o p h i c r h i n i t i s such as Klebsiella ozaenae, (Perez 

baci l lus) , diphtheroids, P. vulgaris, Esch. coli, Staphylococci 

a n d Streptococci b u t t h e y are all c o n s i d e r e d to be s e c o n d 

ary invaders responsible f o r f o u l s m e l l r a t h e r t h a n the 

p r i m a r y causative organisms o f t h e disease, 

i Autoimmune process. T h e b o d y reacts b y a d e s t r u c t i v e 

process t o t h e ant igens released f r o m t h e nasal m u c o s a . 

V i r a l i n f e c t i o n o r s o m e o t h e r u n s p e c i f i e d agents m a y 

t r i g g e r a n t i g e n i c i t y o f nasal m u c o s a . 

Pathology 

C i l i a t e d c o l u m n a r e p i t h e l i u m is los t a n d is r e p l a c e d b y 

s t r a t i f i e d s q u a m o u s t y p e . T h e r e is a t r o p h y o f s e r o m u c i 

n o u s glands, v e n o u s b l o o d s inusoids a n d n e r v e e lements . 

A r t e r i e s i n t h e m u c o s a , p e r i o s t e u m a n d b o n e s h o w o b l i t 

e r a t i v e e n d a r t e r i t i s . T h e b o n e o f t u r b i n a t e s u n d e r g o e s 

r e s o r p t i o n c a u s i n g w i d e n i n g o f nasal c h a m b e r s . Paranasal 

sinuses are s m a l l d u e t o t h e i r arrested d e v e l o p m e n t . 

Clinical Features 

Disease is c o m m o n l y seen i n females a n d starts a r o u n d 

p u b e r t y . T h e r e is f o u l s m e l l f r o m t h e nose m a k i n g t h e 

p a t i e n t a social outcast t h o u g h p a t i e n t h i m s e l f is u n a w a r e 

o f t h e s m e l l d u e t o m a r k e d a n o s m i a (merciful anosmia) 

w h i c h a c c o m p a n i e s these d e g e n e r a t i v e changes. P a t i e n t 

m a y c o m p l a i n o f nasal o b s t r u c t i o n i n spite o f u n d u l y w i d e 

nasal c h a m b e r s . T h i s is d u e t o large crusts f i l l i n g t h e nose. 

Epis taxis m a y o c c u r w h e n t h e crusts are r e m o v e d . 

E x a m i n a t i o n s h o w s nasal c a v i t y t o be f u l l o f g r e e n i s h o r 

g r e y i s h b l a c k d r y crusts c o v e r i n g t h e t u r b i n a t e s a n d sep

t u m . A t t e m p t s t o r e m o v e t h e m m a y cause b l e e d i n g . W h e n 

t h e crusts have b e e n r e m o v e d , nasal cavi t ies appear r o o m y 

w i t h a t r o p h y o f t u r b i n a t e s so m u c h so t h a t t h e p o s t e r i o r 

w a l l o f n a s o p h a r y n x can be easily seen. Nasa l t u r b i n a t e s 

m a y be r e d u c e d to m e r e r idges . N a s a l m u c o s a appears 

pa le . Septal p e r f o r a t i o n a n d d e r m a t i t i s o f nasal v e s t i b u l e 

m a y be p r e s e n t . N o s e m a y s h o w a saddle d e f o r m i t y . 

A t r o p h i c changes m a y also b e seen i n t h e p h a r y n g e a l 

m u c o s a w h i c h m a y appear d r y a n d g lazed w i t h crusts 

( a t r o p h i c p h a r y n g i t i s , page 2 7 0 ) . 

S i m i l a r changes m a y o c c u r i n t h e l a r y n x w i t h c o u g h 

a n d hoarseness o f v o i c e ( a t r o p h i c l a r y n g i t i s ) . 

H e a r i n g - i m p a i r m e n t m a y be n o t i c e d because o f o b s t r u c 

t i o n t o eustachian t u b e a n d m i d d l e ear e f f u s i o n . 

Paranasal sinuses are usual ly smal l a n d u n d e r d e v e l o p e d 

w i t h t h i c k w a l l s . T h e y appear o p a q u e o n X - r a y . A n t r a l 

w a s h is d i f f i c u l t t o p e r f o r m d u e t o t h i c k w a l l s o f the 

sinuses. 

Prognosis 

T h e disease persists f o r years b u t t h e r e is a t e n d e n c y to 

r e c o v e r s p o n t a n e o u s l y i n m i d d l e age. 



Treatment 

I t m a y be m e d i c a l o r s u r g i c a l . 

1 . M e d i c a l C o m p l e t e c u r e o f t h e disease is n o t y e t p o s 

s ible . T r e a t m e n t a ims at m a i n t a i n i n g nasal h y g i e n e b y 

r e m o v a l o f crusts a n d t h e associated p u t r e f y i n g s m e l l , a n d 

t o f u r t h e r c h e c k c r u s t f o r m a t i o n . 

Nasal irrigation and removal of crusts. W a r m n o r m a l 

sal ine o r an a l k a l i n e s o l u t i o n m a d e b y d i s s o l v i n g a 

t e a s p o o n f u l o f p o w d e r c o n t a i n i n g soda b i c a r b o n a t e 

1 p a r t , S o d i u m b i b o r a t e 1 p a r t , S o d i u m c h l o r i d e 

2 parts i n 2 8 0 m l o f w a t e r , is u s e d t o i r r i g a t e t h e nasal 

cav i t i es . T h e s o l u t i o n is r u n t h r o u g h o n e n o s t r i l a n d 

c o m e s o u t f r o m t h e o t h e r . I t loosens t h e crusts a n d 

r e m o v e s t h i c k t e n a c i o u s d i s c h a r g e . C a r e s h o u l d be 

t a k e n t o a v o i d p u s h i n g t h e fluid i n t o t h e sinuses a n d 

e u s t a c h i a n t u b e . I n i t i a l l y , i r r i g a t i o n s are d o n e 2 o r 3 

t i m e s a d a y b u t l a te r o n c e e v e r y 2 o r 3 days is s u f f i 

c i e n t . H a r d crusts m a y b e d i f f i c u l t t o r e m o v e b y i r r i 

g a t i o n . T h e y are f i r s t l o o s e n e d a n d t h e n m e c h a n i c a l l y 

r e m o v e d w i t h f o r c e p s o r s u c t i o n . 

25%glucose in glycerine. A f t e r crusts are r e m o v e d , nose 

is p a i n t e d w i t h 2 5 % g lucose i n g l y c e r i n e . T h i s i n h i b i t s 

t h e g r o w t h o f p r o t e o l y t i c o r g a n i s m s w h i c h are r e s p o n 

s ible f o r f o u l s m e l l . 

Local antibiotics. S p r a y i n g o r p a i n t i n g t h e nose w i t h 

a p p r o p r i a t e a n t i b i o t i c s h e l p t o e l i m i n a t e s e c o n d a r y 

i n f e c t i o n . K e m i c e t i n e ™ a n t i o z a e n a s o l u t i o n c o n t a i n s 

C h l o r o m y c e t i n , o e s t r a d i o l a n d v i t a m i n D , a n d m a y b e 

f o u n d u s e f u l . 

Oestradiol spray. H e l p s t o increase v a s c u l a r i t y o f nasal 

m u c o s a a n d r e g e n e r a t i o n o f s e r o m u c i n o u s glands . 

Placental extract i n j e c t e d s u b m u c o s a l l y i n t h e nose m a y 

p r o v i d e s o m e re l ie f . 

Systemic use of streptomycin. 1 g/day f o r 10 days has 

g i v e n g o o d results i n r e d u c i n g c r u s t i n g a n d o d o u r . I t 

is e f f e c t i v e against Klebsiella o r g a n i s m s . 

Potassium iodide g i v e n b y t h e m o u t h p r o m o t e s a n d l i q 

uef ies nasal s e c r e t i o n . 

2 . S u r g i c a l I t i n c l u d e s : 

Young's operation. B o t h t h e nos t r i l s are c losed c o m 

p l e t e l y j u s t w i t h i n t h e nasal v e s t i b u l e b y r a i s i n g flaps. 

T h e y are o p e n e d af ter 6 m o n t h s o r later . I n these 

cases, m u c o s a m a y r e v e r t t o n o r m a l a n d c r u s t i n g 

r e d u c e d . 

Modified Young's operation. T o a v o i d t h e d i s c o m 

f o r t o f b i l a t e r a l nasal o b s t r u c t i o n , m o d i f i e d Y o u n g ' s 

o p e r a t i o n a ims t o p a r t i a l l y close t h e nos t r i l s . I t is also 

c l a i m e d t o g i v e t h e same b e n e f i t as Y o u n g ' s . 

Narrowing the nasal cavities. N a s a l c h a m b e r s are v e r y 

w i d e i n a t r o p h i c r h i n i t i s a n d air c u r r e n t s d r y u p secre

t i o n s l e a d i n g t o c r u s t i n g . N a r r o w i n g t h e size o f t h e 

nasal a i r w a y helps t o r e l i e v e t h e s y m p t o m s . A m o n g 

t h e t e c h n i q u e s f o l l o w e d , s o m e are: 

(i) S u b m u c o s a l i n j e c t i o n o f t e f l o n paste. 

( i i ) I n s e r t i o n o f fat , car t i lage , b o n e o r t e f l o n strips 

u n d e r t h e m u c o p e r i o s t e u m o f t h e floor a n d la tera l 

w a l l o f nose a n d t h e m u c o p e r i c h o n d r i u m o f t h e 

s e p t u m . 

( i i i ) S e c t i o n a n d m e d i a l d i s p l a c e m e n t o f la tera l w a l l o f 

nose. 

S e c o n d a r y A t r o p h i c R h i n i t i s 

Spec i f i c i n f e c t i o n s l i k e s y p h i l i s , l u p u s , l e p r o s y a n d r h i n o -

s c l e r o m a m a y cause d e s t r u c t i o n o f t h e nasal s t ruc tures 

l e a d i n g to a t r o p h i c changes. A t r o p h i c r h i n i t i s can also result 

f r o m l o n g - s t a n d i n g p u r u l e n t s inusit is , r a d i o t h e r a p y t o nose 

o r excessive s u r g i c a l r e m o v a l o f t u r b i n a t e s . 

U n i l a t e r a l a t r o p h i c r h i n i t i s E x t r e m e d e v i a t i o n o f nasal 

s e p t u m m a y be a c c o m p a n i e d b y a t r o p h i c r h i n i t i s o n t h e 

w i d e r side. 

R H I N I T I S S I C C A 

I t is also a c r u s t - f o r m i n g disease seen i n pat ients w h o w o r k 

i n h o t , d r y a n d d u s t y s u r r o u n d i n g s , e .g. bakers , i r o n - a n d 

g o l d s m i t h s . C o n d i t i o n is c o n f i n e d t o t h e a n t e r i o r t h i r d o f 

nose p a r t i c u l a r l y o f t h e nasal s e p t u m . H e r e , t h e c i l i a t e d 

c o l u m n a r e p i t h e l i u m u n d e r g o e s s q u a m o u s metaplas ia w i t h 

a t r o p h y o f s e r o m u c i n o u s glands . Crus t s f o r m o n t h e a n t e 

r i o r p a r t o f s e p t u m a n d t h e i r r e m o v a l causes u l c e r a t i o n a n d 

epistaxis , a n d m a y l e a d t o septal p e r f o r a t i o n . 

T r e a t m e n t consists o f c o r r e c t i o n o f t h e o c c u p a t i o n a l 

s u r r o u n d i n g s a n d a p p l i c a t i o n o f b l a n d o i n t m e n t o r o n e 

w i t h a n a n t i b i o t i c a n d s t e r o i d , t o t h e a f fec ted p a r t . N o s e 

p r i c k i n g a n d f o r c i b l e r e m o v a l o f crusts s h o u l d be a v o i d e d . 

N a s a l d o u c h e , l i k e t h e o n e used i n cases o f a t r o p h i c r h i n i 

t is , is u s e f u l . 

R H I N I T I S C A S E O S A 

I t is an u n c o m m o n c o n d i t i o n , usual ly u n i l a t e r a l a n d m o s t l y 

a f f e c t i n g males . 

N o s e is f i l l e d w i t h of fensive p u r u l e n t discharge a n d cheesy 

m a t e r i a l . T h e disease poss ib ly arises f r o m c h r o n i c s inusit is 

w i t h c o l l e c t i o n o f inspissated cheesy m a t e r i a l . S inus m u c o s a 

b e c o m e s g r a n u l o m a t o u s . B o n y w a l l s o f sinus m a y b e 

d e s t r o y e d , r e q u i r i n g d i f f e r e n t i a t i o n f r o m m a l i g n a n c y . T r e a t 

m e n t is r e m o v a l o f debr i s a n d g r a n u l a t i o n tissue a n d free 

dra inage o f t h e a f fec ted sinus. P r o g n o s i s is g o o d . 



Granu lomatous Diseases o f Nose 

V a r i o u s g r a n u l o m a t o u s les ions i n v o l v i n g t h e nose are l i s t e d 

i n T a b l e 2 8 . 1 . T h e y are t h e resul t o f b a c t e r i a l o r f u n g a l 

in fec t ions o r d u e t o causes n o t y e t clear. M a n y o f these lesions 

m a y be manifestat ions o f systemic diseases, w h i c h s h o u l d 

always be l o o k e d f o r w h i l e m a k i n g the diagnosis . B i o p s y o f 

t h e l e s i o n is also essential, n o t o n l y t o establish t h e correc t 

diagnosis o f g r a n u l o m a t o u s disease b u t also t o e x c l u d e a n e o 

p l a s m , w h i c h m a n y o f these diseases m a y c l i n i c a l l y s imulate . 

B A C T E R I A L I N F E C T I O N S 

Rhinoscleroma 

I t is a c h r o n i c g r a n u l o m a t o u s disease caused b y G r a m - n e g a t i v e 

baci l lus cal led Klebsiella rhinoscleromatis o r Frisch bacil lus. T h e 

disease is e n d e m i c i n several parts o f the w o r l d . I n I n d i a , i t is 

seen m o r e o f t e n i n the n o r t h e r n t h a n i n t h e s o u t h e r n parts. 

P a t h o l o g y T h e disease starts i n t h e nose a n d extends t o 

n a s o p h a r y n x , o r o p h a r y n x , l a r y n x ( m o s t l y s u b g l o t t i c 

r e g i o n ) , t rachea a n d b r o n c h i . M o d e o f i n f e c t i o n is 

u n k n o w n . B o t h sexes o f a n y age m a y be a f fec ted . 

C l i n i c a l f e a t u r e s T h e disease r u n s t h r o u g h t h e f o l l o w i n g 

stages: 

Atrophic stage. I t resembles a t r o p h i c r h i n i t i s a n d is 

charac ter i sed b y f o u l s m e l l i n g p u r u l e n t nasal discharge 

a n d c r u s t i n g . 

T a b l e 28.1 G r a n u l o m a t o u s d i s e a s e o f n o s e 

Bacterial Fungal Unspecified cause 
R h i n o s c l e r o m a Rhinospor id ios i s Wegener 's 

g r a n u l o m a t o s i s 

Syphil is Aspergi l los is N o n - h e a l i n g m i d l i n e 

Tuberculos is M u c o r m y c o s i s G r a n u l o m a 

Lupus Candidias i s 1 1 Sarcoidosis 

Leprosy H i s t o p l a s m o s i s . f Rare 
Blastomycosis J 1 

Granulomatous stage. G r a n u l o m a t o u s n o d u l e s f o r m i n 

nasal m u c o s a . T h e r e is also s u b d e r m a l i n f i l t r a t i o n o f 

l o w e r p a r t o f e x t e r n a l nose a n d u p p e r l i p g i v i n g a 

' w o o d y ' fee l ( F i g . 2 8 . 1 ) . N o d u l e s are painless a n d 

n o n - u l c e r a t i v e . 

Cicatricial stage. T h i s causes stenosis o f nares, d i s t o r t i o n 

o f u p p e r l i p , adhesions i n t h e nose, n a s o p h a r y n x a n d 

o r o p h a r y n x . T h e r e m a y be s u b g l o t t i c stenosis w i t h 

r e s p i r a t o r y distress. 

D i a g n o s i s B i o p s y s h o w s i n f i l t r a t i o n o f s u b m u c o s a w i t h 

p lasma cells, l y m p h o c y t e s , e o s i n o p h i l s , M i k u l i c z cells a n d 

R u s s e l l b o d i e s . T h e l a t t e r t w o are d i a g n o s t i c features o f t h e 

disease. M i k u l i c z cells are large f o a m cells w i t h a c e n t r a l 

n u c l e u s a n d v a c u o l a t e d c y t o p l a s m c o n t a i n i n g causative 

b a c i l l i . R u s s e l l b o d i e s are h o m o g e n o u s e o s i n o p h i l i c i n c l u 

s i o n b o d i e s f o u n d i n t h e plasma cells. T h e y o c c u r d u e t o 

a c c u m u l a t i o n o f i m m u n o g l o b u l i n s secreted b y t h e p lasma 

cells. T h e causat ive o r g a n i s m s can b e c u l t u r e d f r o m t h e 

b i o p s y m a t e r i a l . 

Rhinosc leroma nose. 



Granulomatous Diseases of Nose 

T r e a t m e n t B o t h s t r e p t o m y c i n ( l g / d a y ) a n d t e t r a c y c l i n e 

(2 g/day) are g i v e n t o g e t h e r f o r a m i n i m u m p e r i o d o f 4—6 

w e e k s a n d r e p e a t e d , i f necessary, af ter 1 m o n t h . T r e a t m e n t 

is s t o p p e d o n l y w h e n t w o c o n s e c u t i v e c u l t u r e s f r o m t h e 

b i o p s y m a t e r i a l are n e g a t i v e . S tero ids c a n be c o m b i n e d t o 

r e d u c e f ibros i s . 

S u r g i c a l t r e a t m e n t m a y be r e q u i r e d t o establish t h e a i r 

w a y a n d c o r r e c t nasal d e f o r m i t y . 

S y p h i l i s 

N a s a l s y p h i l i s is o f t w o types : a c q u i r e d a n d c o n g e n i t a l . 

1 . A c q u i r e d I t o c c u r s as: 

Primary. I t manifests as p r i m a r y c h a n c r e o f t h e v e s t i 

b u l e o f nose . I t is rare , 

t Secondary. R a r e l y r e c o g n i s e d . I t manifests as s i m p l e 

r h i n i t i s w i t h c r u s t i n g a n d A s s u r i n g i n t h e nasal v e s t i 

b u l e . D i a g n o s i s is suggested b y t h e presence o f m u c o u s 

patches i n t h e p h a r y n x , s k i n rash, f e v e r a n d g e n e r a 

l i s e d l y m p h a d e n i t i s . 

Tertiary. T h i s is t h e stage i n w h i c h nose is c o m m o n l y 

i n v o l v e d . T y p i c a l m a n i f e s t a t i o n is t h e f o r m a t i o n o f a 

g u m m a o n t h e nasal s e p t u m . La ter , t h e s e p t u m is 

d e s t r o y e d b o t h i n its b o n y a n d c a r t i l a g i n o u s parts . 

P e r f o r a t i o n m a y also appear i n t h e h a r d palate . T h e r e 

is o f f e n s i v e nasal discharge w i t h crusts. B o n y o r c a r t i 

l a g i n o u s sequestra m a y b e seen. B r i d g e o f t h e nose 

collapses c a u s i n g a saddle nose d e f o r m i t y . 

2 . C o n g e n i t a l I t occurs i n t w o f o r m s : ear ly a n d la te . 

Early form. I t is seen i n t h e f i r s t 3 m o n t h s o f l i f e a n d 

mani fes ts as " s n u f f l e s " . S o o n t h e nasal d i scharge b e c o m e s 

p u r u l e n t . T h i s is associated w i t h f i s s u r i n g a n d e x c o r i a t i o n 

o f t h e nasal v e s t i b u l e a n d o f t h e u p p e r l i p . 

Late form. U s u a l l y manifests a r o u n d p u b e r t y . C l i n i 

ca l p i c t u r e is s i m i l a r t o t h a t seen i n t e r t i a r y stage o f 

a c q u i r e d s y p h i l i s . G u m m a t o u s lesions d e s t r o y t h e 

nasal s t r u c t u r e s . O t h e r s t igmata o f syphi l i s s u c h as c o r 

n e a l opac i t i es , deafness a n d H u t c h i n s o n ' s t e e t h are also 

p r e s e n t . 

D i a g n o s i s I t is m a d e o n s e r o l o g i c a l tests ( V D R L ) a n d 

b i o p s y o f t h e tissue w i t h special stains t o d e m o n s t r a t e 

Trep. pallidum. 

T r e a t m e n t P e n i c i l l i n is t h e d r u g o f c h o i c e : b e n z a 

t h i n e p e n i c i l l i n 2 .4 m i l l i o n u n i t s i . m . e v e r y w e e k f o r 

3 w e e k s w i t h a t o t a l dose o f 7 .2 m i l l i o n u n i t s . N a s a l 

crusts are r e m o v e d b y i r r i g a t i o n w i t h a l k a l i n e s o l u t i o n . 

B o n y a n d c a r t i l a g i n o u s sequestra s h o u l d also be r e m o v e d . 

C o s m e t i c d e f o r m i t y is c o r r e c t e d af ter disease b e c o m e s 

i n a c t i v e . 

C o m p l i c a t i o n s S y p h i l i s can lead t o v e s t i b u l a r stenosis, 

p e r f o r a t i o n s o f nasal s e p t u m a n d h a r d palate, s e c o n d a r y 

a t r o p h i c r h i n i t i s a n d saddle nose d e f o r m i t y . 

T u b e r c u l o s i s 

P r i m a r y t u b e r c u l o s i s o f nose is rare . M o r e o f t e n i t is sec

o n d a r y t o l u n g t u b e r c u l o s i s . A n t e r i o r p a r t o f nasal s e p t u m 

a n d a n t e r i o r e n d o f i n f e r i o r t u r b i n a t e are t h e sites c o m 

m o n l y i n v o l v e d . F irs t , t h e r e is n o d u l a r i n f i l t r a t i o n f o l 

l o w e d la te r b y u l c e r a t i o n a n d p e r f o r a t i o n o f nasal s e p t u m 

i n its c a r t i l a g i n o u s p a r t . 

D i a g n o s i s can be m a d e o n b i o p s y a n d special s t a i n i n g o f 

sect ions f o r a c i d fast b a c i l l i , c u l t u r e o f o r g a n i s m s a n d a n i 

m a l i n o c u l a t i o n . 

T r e a t m e n t is a n t i t u b e r c u l a r drugs . 

L u p u s V u l g a r i s 

I t is a l o w - g r a d e t u b e r c u l o u s i n f e c t i o n c o m m o n l y a f f e c t 

i n g nasal v e s t i b u l e o r t h e s k i n o f nose a n d face. T h e s k i n 

lesions m a n i f e s t charac ter i s t i ca l ly as b r o w n , g e l a t i n o u s 

n o d u l e s c a l l e d " a p p l e - j e l l y " n o d u l e s . I n the v e s t i b u l e , i t 

presents as c h r o n i c v e s t i b u l i t i s . P e r f o r a t i o n m a y o c c u r i n 

t h e c a r t i l a g i n o u s p a r t o f nasal s e p t u m . 

I t is d i f f i c u l t to isolate t u b e r c l e b a c i l l i b y c u l t u r e o r a n i 

m a l i n o c u l a t i o n , h o w e v e r , b i o p s y o f t h e l e s i o n is u s e f u l t o 

m a k e t h e diagnosis . 

T r e a t m e n t is t h e same as f o r t u b e r c u l o s i s o f nose . 

L e p r o s y 

L e p r o s y is v e r y c o m m o n i n t h e t r o p i c s a n d is w i d e l y p r e v a 

l e n t i n o u r c o u n t r y . I t is caused b y Mycobacterium leprae. 

T h e nose is i n v o l v e d as a p a r t o f sys temic disease, m o r e 

o f t e n i n t h e l e p r o m a t o u s t h a n t u b e r c u l o i d o r d i m o r p h o u s 

f o r m s o f disease. 

I n f e c t i o n starts i n t h e a n t e r i o r p a r t o f nasal s e p t u m a n d 

a n t e r i o r e n d o f i n f e r i o r t u r b i n a t e . I n i t i a l l y , t h e r e is exces

sive nasal d i scharge w i t h r e d a n d s w o l l e n m u c o s a . La ter , 

c r u s t i n g a n d b l e e d i n g s u p e r v e n e . N o d u l a r lesions o n t h e 

s e p t u m m a y u lcera te a n d cause p e r f o r a t i o n . L a t e sequelae 

o f disease are a t r o p h i c r h i n i t i s , depress ion o f b r i d g e o f 

nose , d e s t r u c t i o n o f a n t e r i o r nasal spine w i t h r e t r u s i o n o f 

t h e c o l u m e l l a ( F i g . 2 8 . 2 ) . 

D i a g n o s i s can be m a d e f r o m t h e scrapings o f nasal 

m u c o s a a n d b i o p s y . A c i d - f a s t l epra b a c i l l i can be seen i n 

t h e f o a m y a p p e a r i n g h i s t i o c y t e s c a l l e d l epra cells. 

T r e a t m e n t is w i t h dapsone , rifampin a n d i s o n i a z i d . 

R e c o n s t r u c t i o n p r o c e d u r e s are r e q u i r e d w h e n disease is 

i n a c t i v e . 



L e p r o s y n o s e . 

a n d a t t a c h e d t o nasal s e p t u m o r lateral w a l l . S o m e t i m e s , i t 

ex tends i n t o t h e n a s o p h a r y n x a n d m a y h a n g b e h i n d t h e 

soft palate . T h e mass is v e r y vascular a n d bleeds easily o n 

t o u c h . Its surface is s t u d d e d w i t h w h i t e dots r e p r e s e n t i n g 

t h e sporangia o f f u n g u s . 

I n early stages, the p a t i e n t m a y c o m p l a i n o f nasal discharge 

w h i c h is o f t e n b l o o d - t i n g e d , o r nasal stuffiness. S o m e t i m e s , 

frank epistaxis is t h e o n l y p r e s e n t i n g c o m p l a i n t . 

Diagnosis is m a d e o n b i o p s y . I t s h o w s several s p o r a n g i a , 

o v a l o r r o u n d i n shape a n d f i l l e d w i t h spores w h i c h m a y be 

seen b u r s t i n g t h r o u g h its c h i t i n o u s w a l l . I t has n o t b e e n 

possible t o c u l t u r e t h e o r g a n i s m o r transfer the disease t o 

e x p e r i m e n t a l a n i m a l s . 

Treatment is c o m p l e t e e x c i s i o n o f t h e mass w i t h d i a t h e r m y 

k n i f e and c a u t e r i s a t i o n o f its base. R e c u r r e n c e m a y o c c u r 

af ter surg ica l e x c i s i o n . N o t m a n y d r u g s are e f f e c t i v e against 

t h e disease. D a p s o n e has b e e n t r i e d w i t h s o m e success. 

F U N G A L I N F E C T I O N S 

Rhinosporidiosis ( F i g . 2 8 . 3 ) 

I t is a f u n g a l g r a n u l o m a caused b y Rhinosporidium secberi. I t 

is seen i n I n d i a , Pakis tan a n d Sr i L a n k a . I n I n d i a , m o s t o f 

t h e cases are seen i n s o u t h e r n states t h o u g h several cases 

have also b e e n r e p o r t e d f r o m o t h e r parts o f t h e c o u n t r y . 

Clinical features. T h e disease m o s t l y affects nose a n d 

n a s o p h a r y n x ; o t h e r sites s u c h as l i p , palate , c o n j u n c t i v a , 

e p i g l o t t i s , l a r y n x , t rachea, b r o n c h i , s k i n , v u l v a , v a g i n a m a y 

also be a f f e c t e d . 

T h e disease is a c q u i r e d t h r o u g h c o n t a m i n a t e d w a t e r o f 

p o n d s also f r e q u e n t e d b y a n i m a l s . I n t h e nose , t h e disease 

presents as a leafy , p o l y p o i d a l mass, p i n k t o p u r p l e i n c o l o u r 

Aspergillosis 

T h e u s u a l causat ive o r g a n i s m s are Aspergillus niger, 

A. fumigatus o r A. flavus. T h e y i n v a d e nasal tissues w h e n 

host 's d e f e n c e m e c h a n i s m s are c o m p r o m i s e d d u e t o 

i m m u n o s u p p r e s s i v e d r u g s . 

Clinical features are those o f acute o r subacute r h i n i t i s o r 

s inusi t i s . A b l a c k o r g r e y i s h m e m b r a n e is seen i n t h e nasal 

m u c o s a . E x p l o r a t i o n o f m a x i l l a r y sinus reveals a f u n g u s ball 

c o n t a i n i n g s e m i s o l i d c h e e s y - w h i t e o r b l a c k i s h m a t e r i a l . 

T h e o r g a n i s m s can b e seen o n special s t a i n i n g . 

Treatment is surgica l d e b r i d e m e n t o f t h e i n v o l v e d tissues 

a n d a n t i f u n g a l d r u g s , e .g. A m p h o t e r i c i n — B . R e p e a t e d i r r i 

g a t i o n o f t h e i n v o l v e d area w i t h a p p l i c a t i o n o f 1 % s o l u t i o n 

o f g e n t i a n v i o l e t is also u s e f u l . 

R h i n o s p o r i d i o s i s p r e s e n t i n g a s ( A ) a p o l y p o i d a l m a s s p r o t r u d i n g t h r o u g h t h e n a r i s , ( B ) m u l t i p l e s i t e s o f i n v o l v e m e n t , viz. n o s e , c o n 

j u n c t i v a a n d t o n g u e . 



M u c o r m y c o s i s 

I t is f u n g a l i n f e c t i o n o f nose a n d paranasal sinuses w h i c h 

m a y p r o v e r a p i d l y fatal . I t is seen i n u n c o n t r o l l e d diabet ics 

o r i n those t a k i n g i m m u n o s u p p r e s s i v e d r u g s . F r o m t h e 

nose a n d sinuses, i n f e c t i o n can spread t o o r b i t , c r i b r i f o n n 

p la te , m e n i n g e s a n d b r a i n . T h e r a p i d d e s t r u c t i o n associated 

w i t h t h e disease is d u e t o a f f i n i t y o f t h e f u n g u s t o i n v a d e 

t h e arteries a n d cause e n d o t h e l i a l damage a n d t h r o m b o s i s . 

T y p i c a l f i n d i n g is t h e presence o f a b l a c k n e c r o t i c mass f r i l -

i n g t h e nasal c a v i t y a n d e r o d i n g the s e p t u m a n d h a r d palate . 

Specia l stains h e l p t o i d e n t i f y the f u n g u s i n tissue sections. 

T r e a t m e n t is b y a m p h o t e r i c i n — B a n d surg ica l d e b r i d e 

m e n t o f t h e a f fec ted tissues a n d c o n t r o l o f u n d e r l y i n g p r e 

d i s p o s i n g cause. 

O t h e r F u n g a l I n f e c t i o n s 

O t h e r f u n g a l i n f e c t i o n s o f nose s u c h as candidiasis, histoplas

mosis, blastomycosis, etc. are rare. 

G R A N U L O M A S O F U N S P E C I F I E D 

A E T I O L O G Y 

W e g e n e r ' s G r a n u l o m a t o s i s 

Aetiology 

I t is a sys temic d i s o r d e r o f u n k n o w n a e t i o l o g y i n v o l v i n g 

m a i n l y t h e u p p e r a i r w a y s , l u n g s , k i d n e y s a n d t h e s k i n . I t 

s h o u l d be d i f f e r e n t i a t e d f r o m n o n - h e a l i n g m i d l i n e g r a n u 

l o m a because t h e t r e a t m e n t o f t h e t w o is q u i t e d i f f e r e n t . 

Clinical Features 

E a r l y s y m p t o m s o f W e g e n e r ' s g r a n u l o m a t o s i s i n c l u d e c lear 

o r b l o o d - s t a i n e d nasal d ischarge w h i c h la te r b e c o m e s 

p u r u l e n t . T h e p a t i e n t o f t e n c o m p l a i n s o f " p e r s i s t e n t c o l d " 

o r " s i n u s " . Nasa l f i n d i n g s i n c l u d e c r u s t i n g , g r a n u l a t i o n s , 

septal p e r f o r a t i o n a n d a saddle nose. D e s t r u c t i o n m a y also 

i n v o l v e eyes, o r b i t , palate , o r a l c a v i t y o r o r o p h a r y n x . M i d d l e 

ear can also be i n v o l v e d . 

G e n e r a l sys temic s y m p t o m s i n c l u d e a n a e m i a , f a t i g u e , 

n i g h t sweats a n d m i g r a t o r y ar thralgias . 

I n v o l v e m e n t o f l u n g is m a n i f e s t e d b y c o u g h a n d s o m e 

t i m e s h a e m o p t y s i s . X - r a y chest m a y s h o w a s ing le o r m u l 

t i p l e c a v i t y les ions . 

S o o n e r o r la ter , k i d n e y s are also i n v o l v e d . U r i n e e x a m i 

n a t i o n w i l l s h o w r e d cells, casts a n d a l b u m i n . S e r u m crea 

t i n i n e l e v e l is ra ised. R e n a l f a i l u r e is t h e usual cause o f 

dea th i n these pa t ients . 

Diagnosis 

B i o p s y f r o m t h e nose is d iagnost ic . I t shows necrosis a n d 

u l c e r a t i o n o f m u c o s a , e p i t h e l i o i d g r a n u l o m a a n d n e c r o t i s i n g 

vasculit is i n v o l v i n g small arteries o r veins . E S R is raised. 

Treatment 

I t consists o f systemic steroids a n d c y t o t o x i c d r u g s . C y c l o 

p h o s p h a m i d e a n d a z a t h i o p r i n e , b o t h are f o u n d e f fec t ive . 

T - c e l l L y m p h o m a 

E a r l i e r t e r m s used t o descr ibe th is l e s i o n w e r e m i d l i n e 

m a l i g n a n t l e s i o n a n d p o l y m o r p h i c r e t i c u l o s i s . 

I t is a des t ruc t ive les ion usual ly s tar t ing o n o n e side o f nose 

i n v o l v i n g the u p p e r l i p , o r a l c a v i t y m a x i l l a a n d somet imes 

e v e n e x t e n d i n g t o o r b i t . H i s t o l o g i c a l l y p o l y m o r p h i c l y m 

p h o i d tissue w i t h a n g i o c e n t r i c a n d angio invas ive features is 

seen. T h e r e is n o vascul i t i s—a feature t y p i c a l o f W e g e n e r ' s 

granulomatos is . U n l i k e W e g e n e r ' s granulomatos is , i t is r a p 

i d l y des t ruct ive a n d usual ly d e v o i d o f systemic i n v o l v e m e n t ; 

t h e r e is absence o f i n v o l v e m e n t o f l u n g a n d k idneys . 

I m m u n o h i s t o c h e m i c a l studies o f b i o p s y m a t e r i a l are n e c 

essary t o establish diagnosis o f T - c e l l l y m p h o m a . L o c a l i s e d 

T - c e l l l y m p h o m a is t r e a t e d b y r a d i a t i o n w h i l e a d i s s e m i 

n a t e d disease r e q u i r e s c h e m o t h e r a p y . 

[ S a r c o i d o s i s 

I t is g r a n u l o m a t o u s disease o f u n k n o w n a e t i o l o g y r e s e m 

b l i n g t u b e r c u l o s i s o n h i s t o r y b u t w i t h t h e absence o f case

a t i o n . I t is a sys temic d i s o r d e r a n d t h e s y m p t o m s m a y re fer 

t o i n v o l v e m e n t o f l u n g s , l y m p h nodes , eyes o r s k i n . 

I n t h e nose, i t presents w i t h s u b m u c o s a l n o d u l e s i n v o l v 

i n g s e p t u m o r t h e i n f e r i o r t u r b i n a t e w i t h nasal o b s t r u c 

t i o n , nasal p a i n a n d s o m e t i m e s epistaxis . N o d u l e s m a y also 

f o r m i n t h e nasal v e s t i b u l e o r s k i n o f face. 

X - r a y chest s h o w s di f fuse p u l m o n a r y i n f i l t r a t e w i t h h i l a r 

a d e n o p a t h y . S e r u m a n d u r i n a r y c a l c i u m levels are raised. 

B i o p s y o f t h e lesions helps t o establish t h e diagnosis . 

T r e a t m e n t is w i t h sys temic s tero ids . F o r nasal s y m p 

t o m s , s teroids can b e used l o c a l l y as nasal spray. 



Miscellaneous Disorders o f 
Nasal Cavity 

F O R E I G N B O D I E S R H I N O L I T H 

A e t i o l o g y T h e y are m o s t l y seen i n c h i l d r e n a n d m a y be 

o r g a n i c o r i n o r g a n i c . Pieces o f paper , c h a l k , b u t t o n , p e b 

bles a n d seeds are t h e c o m m o n objects . P ledgets o f c o t t o n 

o r swabs m a y be a c c i d e n t a l l y l e f t i n t h e nose. 

C l i n i c a l f e a t u r e s P a t i e n t m a y p r e s e n t i m m e d i a t e l y i f t h e 

h i s t o r y o f f o r e i g n b o d y is k n o w n . I f o v e r l o o k e d , t h e c h i l d 

presents w i t h u n i l a t e r a l nasal d i scharge w h i c h is o f t e n 

f o u l - s m e l l i n g a n d o c c a s i o n a l l y b l o o d - s t a i n e d . I t is a d i c 

t u m t h a t " I f a child presents with unilateral, foul-smelling nasal 

discharge, foreign body must be excluded." O c c a s i o n a l l y , a 

r a d i o g r a p h o f t h e nose is u s e f u l t o c o n f i r m a n d local ise a 

f o r e i g n b o d y i f i t is r a d i o - o p a q u e . I n a d d i t i o n t o o v e r 

l o o k e d f o r e i g n b o d y i n t h e nose , o t h e r i m p o r t a n t causes 

f o r u n i l a t e r a l b l o o d s ta ined discharge i n a c h i l d are r h i n o -

l i t h , nasal d i p h t h e r i a , nasal myias is a n d acute o r c h r o n i c 

u n i l a t e r a l s inus i t i s . 

T r e a t m e n t Pieces o f paper o r c o t t o n swabs can be easily 

r e m o v e d w i t h a p a i r o f forceps . R o u n d e d f o r e i g n b o d i e s 

c a n be r e m o v e d b y passing a b l u n t h o o k (a eus tach ian 

ca the ter is a g o o d i n s t r u m e n t ) past t h e f o r e i g n b o d y a n d 

g e n t l y d r a g g i n g i t f o r w a r d a l o n g t h e floor. I n babies a n d 

u n c o o p e r a t i v e c h i l d r e n , genera l anaesthesia w i t h c u f f e d 

e n d o t r a c h e a l t u b e is used. P a t i e n t is p l a c e d i n Rose ' s p o s i 

t i o n , a p a c k is i n s e r t e d i n t o t h e n a s o p h a r y n x a n d t h e f o r 

e i g n b o d y r e t r i e v e d w i t h a forceps o r a h o o k . F o r e i g n 

b o d i e s l o d g e d far b e h i n d i n t h e nose m a y n e e d t o be 

p u s h e d i n t o t h e n a s o p h a r y n x b e f o r e r e m o v a l . 

C o m p l i c a t i o n s A f o r e i g n b o d y l e f t i n t h e nose m a y 

resul t i n : 

nasal i n f e c t i o n a n d s inusi t is . 

r h i n o l i t h f o r m a t i o n . 

i n h a l a t i o n i n t o t h e t r a c h e o b r o n c h i a l t ree . 

A e t i o l o g y I t is s tone f o r m a t i o n i n t h e nasal c a v i t y . A r h i 

n o l i t h usual ly f o r m s a r o u n d t h e n u c l e u s o f a smal l e x o g e 

n o u s f o r e i g n b o d y , b l o o d c l o t o r inspissated s e c r e t i o n b y 

s l o w d e p o s i t i o n o f c a l c i u m a n d m a g n e s i u m salts. O v e r a 

p e r i o d o f t i m e , i t g r o w s i n t o a large, i r r e g u l a r mass w h i c h 

f i l l s t h e nasal c a v i t y a n d t h e n m a y cause pressure necrosis 

o f t h e s e p t u m a n d / o r lateral w a l l o f nose. 

C l i n i c a l f e a t u r e s R h i n o l i t h s are m o r e c o m m o n i n adults . 

Its c o m m o n p r e s e n t a t i o n is u n i l a t e r a l nasal o b s t r u c t i o n a n d 

f o u l - s m e l l i n g discharge w h i c h is v e r y o f t e n b l o o d - s t a i n e d . 

F r a n k epistaxis a n d n e u r a l g i c p a i n m a y resul t f r o m u l c e r 

a t i o n o f t h e s u r r o u n d i n g m u c o s a . 

O n e x a m i n a t i o n , a grey b r o w n o r g r e e n i s h - b l a c k mass 

w i t h i r r e g u l a r surface a n d s t o n y h a r d feel is seen i n t h e 

nasal c a v i t y b e t w e e n t h e s e p t u m a n d t u r b i n a t e s . I t is o f t e n 

b r i t t l e a n d a p o r t i o n o f i t m a y b r e a k o f f w h i l e m a n i p u l a t 

i n g . S o m e t i m e s i t is s u r r o u n d e d b y g r a n u l a t i o n s . 

T r e a t m e n t T h e y are r e m o v e d u n d e r genera l anaesthesia. 

M o s t o f t h e m can be r e m o v e d t h r o u g h a n t e r i o r nares. 

Large ones n e e d t o be b r o k e n i n t o pieces b e f o r e r e m o v a l . 

S o m e p a r t i c u l a r l y h a r d a n d i r r e g u l a r ones, r e q u i r e lateral 

r h i n o t o m y . 

N A S A L M Y I A S I S ( M A G G O T S IN N O S E ) 

M a g g o t s are l a r v a l f o r m s o f flies. T h e y are seen t o infest 

nose , n a s o p h a r y n x a n d paranasal sinuses c a u s i n g ex tens ive 

d e s t r u c t i o n (Figs 2 9 . 1 A , B , C a n d 2 9 . 2 ) . Flies, p a r t i c u l a r l y 

o f t h e genus Chrysomyia, are a t t r a c t e d b y t h e f o u l s m e l l i n g 

discharge e m a n a t i n g f r o m cases o f a t r o p h i c r h i n i t i s , s y p h i 

l is , l e p r o s y o r i n f e c t e d w o u n d s a n d lay eggs, a b o u t 2 0 0 at 
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Figure 29.1 

M a g g o t s n o s e . ( A ) S w e l l i n g o f n o s e a n d p u f f y e y e l i d s w i t h s e r o s a n g u i n o u s n a s a l d i s c h a r g e . ( B ) M a g g o t s h a v e p r a c t i c a l l y d e s t r o y e d 

t h e c h e e k a n d e y e i n t h i s o l d a n d n e g l e c t e d l a d y . ( C ) P e r f o r a t i o n o f p a l a t e ( a r r o w ) . 

Figure 29.2 

( A ) T h e m a g g o t . ( B ) T h e f l y r e s p o n s i b l e f o r m a g g o t s . 

a t i m e , w h i c h w i t h i n 24 h o u r s h a t c h i n t o la rvae . I n o u r 

c o u n t r y , t h e y are m o s t l y seen f r o m t h e m o n t h o f A u g u s t t o 

O c t o b e r . 

C l i n i c a l f e a t u r e s I n t h e f i r s t 3 o r 4 days m a g g o t s p r o 

d u c e in tense i r r i t a t i o n , s n e e z i n g , l a c r i m a t i o n a n d headache . 

T h i n b l o o d - s t a i n e d d ischarge oozes f r o m t h e nos t r i l s . T h e 

eyel ids a n d l ips b e c o m e p u f f y . T i l l th is t i m e p a t i e n t is n o t 

a w a r e o f m a g g o t s . H e m a y present s i m p l y as a case o f 

epistaxis . I t is o n l y o n t h e 3 r d o r 4 t h day t h a t t h e m a g g o t s 

m a y c r a w l o u t o f t h e nose. P a t i e n t has f o u l s m e l l s u r r o u n d 

i n g h i m . M a g g o t s cause e x t e n s i v e d e s t r u c t i o n t o nose , 

sinuses, sof t tissue o f face, palate a n d t h e e y e b a l l . Fistulae 

m a y f o n n i n t h e palate o r a r o u n d t h e nose. D e a t h m a y 

o c c u r f r o m m e n i n g i t i s . 

T r e a t m e n t A l l v i s i b l e m a g g o t s s h o u l d be p i c k e d u p w i t h 

forceps . M a n y o f t h e m t r y t o re t reat i n t o d a r k e r cavit ies 



w h e n l i g h t falls o n t h e m . I n s t i l l a t i o n o f c h l o r o f o r m w a t e r 

a n d o i l k i l l s t h e m . Nasa l d o u c h e w i t h w a r m saline is used 

t o r e m o v e s l o u g h , crusts a n d d e a d m a g g o t s . A p a t i e n t w i t h 

m a g g o t s s h o u l d be i s o l a t e d w i t h a m o s q u i t o n e t t o a v o i d 

c o n t a c t w i t h flies w h i c h can p e r p e t u a t e th is c y c l e . A l l 

pat ients s h o u l d r e c e i v e i n s t r u c t i o n f o r nasal h y g i e n e b e f o r e 

l e a v i n g t h e h o s p i t a l . 

N A S A L S Y N E C H I A 

A d h e s i o n f o r m a t i o n b e t w e e n t h e nasal s e p t u m a n d t u r b i 

nates b y scar tissue is o f t e n t h e resul t o f i n j u r y t o o p p o s i n g 

surfaces o f nasal m u c o s a . I t can resul t f r o m intranasal o p e r 

at ions s u c h as septal s u r g e r y , p o l y p e c t o m y , r e m o v a l o f f o r 

e i g n b o d i e s , r e d u c t i o n o f nasal f rac tures o r e v e n intranasal 

p a c k i n g . Severe i n f e c t i o n s w h i c h cause u l c e r a t i v e lesions i n 

t h e nose can also lead t o s y n e c h i a f o r m a t i o n . 

Nasa l s y n e c h i a ( F i g . 29 .3 ) o f t e n cause nasal o b s t r u c t i o n 

o r m a y i m p e d e dra inage f r o m t h e sinuses r e s u l t i n g i n s i n u s 

i t i s , headache a n d nasal d ischarge . 

T r e a t m e n t is r e m o v a l o f synechia a n d p r e v e n t i o n o f t h e 

o p p o s i n g r a w surfaces t o c o m e i n t o c o n t a c t w i t h each o t h e r 

b y p l a c i n g a t h i n silastic o r a c e l l o p h a n e sheet b e t w e e n 

t h e m . T h i s is c h a n g e d e v e r y t w o o r t h r e e days t i l l h e a l i n g is 

c o m p l e t e . 

C H O A N A L A T R E S I A 

I t is d u e t o pers is tence o f bucconasa l m e m b r a n e , a n d m a y 

be u n i l a t e r a l o r b i l a t e r a l , c o m p l e t e o r i n c o m p l e t e , b o n y 

(90%) o r m e m b r a n o u s ( 1 0 % ) . U n i l a t e r a l atresia is m o r e 

c o m m o n a n d m a y r e m a i n u n d i a g n o s e d u n t i l a d u l t l i f e . 

N a s a l s y n e c h i a l e f t . 

B i l a t e r a l atresia presents w i t h r e s p i r a t o r y o b s t r u c t i o n as t h e 

n e w b o r n , b e i n g a n a t u r a l n o s e - b r e a t h e r , does n o t brea the 

f r o m m o u t h . D i a g n o s i s o f c h o a n a l atresia can b e m a d e b y 

(i) presence o f m u c o i d discharge i n t h e nose , ( i i ) absence o f 

air b u b b l e s i n t h e nasal d ischarge , ( i i i ) f a i l u r e t o pass a c a t h 

eter f r o m nose t o p h a r y n x , ( i v ) p u t t i n g a f e w d r o p s o f a d y e 

( m e t h y l e n e - b l u e ) i n t o t h e nose a n d s e e i n g its passage i n t o 

t h e p h a r y n x , o r (v) i n s t a l l i n g r a d i o - o p a q u e d y e i n t o the 

nose a n d t a k i n g a lateral f i l m . 

E m e r g e n c y m a n a g e m e n t m a y be r e q u i r e d i n b i l a t e r a l 

c h o a n a l atresia t o p r o v i d e an a i r w a y . A f e e d i n g n i p p l e w i t h 

a large h o l e p r o v i d e s a g o o d o r a l a i r w a y ( M c G o v e r n ' s t e c h 

n i q u e ) a n d obviates the n e e d f o r t r a c h e o s t o m y . D e f i n i t i v e 

t r e a t m e n t consists o f c o r r e c t i o n o f atresia b y transnasal o r 

transpalatal a p p r o a c h . T h e l a t t e r is usual ly d o n e at o n e a n d 

a h a l f years. C h o a n a l atresia can b e c o r r e c t e d b y u s i n g nasal 

endoscopes a n d d r i l l . 

C S F R H I N O R R H O E A 

C S F r h i n o r r h o e a presents as flow o f clear fluid f r o m t h e 

nose. 

A e t i o l o g y 

Traumatic: H e a d i n j u r i e s , s u r g e r y o f f r o n t a l , e t h m o i d 

o r s p h e n o i d sinus o r h y p o p h y s c c t o m y . I t m a y f o l l o w 

as a c o m p l i c a t i o n o f e n d o s c o p i c sinus s u r g e r y . I t m a y 

be i m m e d i a t e o r d e l a y e d i n onset . 

Tumours: Large osteomas o f f r o n t o e t h m o i d r e g i o n , 

t u m o u r s o f t h e p i t u i t a r y o r t h e o l f a c t o r y b u l b . 

Congenital defects i n s k u l l associated w i t h encephalocele . 

Spontaneous type. 

S i t e s o f l e a k a g e C S F f r o m a n t e r i o r c ran ia l fossa reaches 

the nose b y w a y o f c r i b r i f o r m p la te , e t h m o i d air cells o r 

f r o n t a l sinus. C S F f r o m m i d d l e c ran ia l fossa reaches t h e nose 

via s p h e n o i d sinus. S o m e t i m e s , i n j u r i e s o f t e m p o r a l b o n e 

result i n leakage o f C S F i n t o t h e m i d d l e ear a n d t h e n c e v i a 

t h e eustachian t u b e i n t o t h e nose ( o t o r h i n o r r h o e a ) . 

D i a g n o s i s T h e r e is h i s t o r y o f d r i b b l i n g o f clear fluid 

f r o m t h e nose o n b e n d i n g o r s t r a i n i n g . C S F r h i n o r r h o e a 

s h o u l d be d i f f e r e n t i a t e d f r o m nasal d ischarge o f a l lergic o r 

v a s o m o t o r r h i n i t i s . D i s c h a r g e i n C S F r h i n o r r h o e a is clear 

a n d w a t e r y , appears s u d d e n l y i n a gush o f d r o p s w h e n 

b e n d i n g f o r w a r d o r s t r a i n i n g , is u n c o n t r o l l a b l e a n d c a n n o t 

be s n i f f e d b a c k . T h e r e is n o associated sneez ing , nasal c o n 

g e s t i o n o r l a c r i m a t i o n . W h e n c o l l e c t e d i n t o a t e s t - t u b e a n d 

a l l o w e d t o s tand, i t r e m a i n s clear i n c o n t r a d i s t i n c t i o n t o 

nasal d ischarge t h a t leaves a s e d i m e n t because o f m u c u s 

a n d o t h e r p r o t e i n s . T h i s is also t h e reason t h a t a nasal d i s 

charge st iffens t h e h a n d k e r c h i e f . C S F c o n t a i n s g lucose 

w h i c h can be d e m o n s t r a t e d b y o x i d a s e - p e r o x i d a s e paper 



D i f f e r e n c e s b e t w e e n C S F a n d n a s a l s e c r e t i o n s 

Features C S F fluid Nasal secretion 
H i s t o r y N a s a l o r s i n u s s u r g e r y , h e a d i n j u r y o r i n t r a c r a n i a l 

t u m o u r 

S n e e z i n g , n a s a l s t u f f i n e s s , i t c h i n g i n t h e 

n o s e o r l a c r i m a t i o n 

F l o w o f d i s c h a r g e A f e w d r o p s o r a s t r e a m o f f l u i d g u s h e s d o w n w h e n 

b e n d i n g f o r w a r d o r s t r a i n i n g ; c a n n o t b e s n i f f e d b a c k 

C o n t i n u o u s , N o e f f e c t o f b e n d i n g 

f o r w a r d o r s t r a i n i n g . C a n b e s n i f f e d b a c k 

C h a r a c t e r o f d i s c h a r g e T h i n , w a t e r y a n d c l e a r S l i m y ( m u c u s ) o r c l e a r ( t e a r s ) 

T a s t e 

S u g a r c o n t e n t 

S w e e t 

M o r e t h a n 3 0 m g / d l { C o m p a r e w i t h s u g a r i n C S F a f t e r 

l u m b a r p u n c t u r e a s s u g a r i s l e s s i n C S F i n m e n i n g i t i s ) 

S a l t y 

L e s s t h a n 1 0 m g / d l 

P r e s e n c e o f f i 2 t r a n s f e r r i n A l w a y s p r e s e n t . I t i s s p e c i f i c f o r C S F A l w a y s a b s e n t 

s t r ip o r b i o c h e m i c a l tests. p 2 t r a n s f e r r i n is speci f ic f o r C S F . 

I t is absent i n nasal secret ions o r tears. Its presence c o n 

f i r m s t h e diagnosis o f C S F leak , (see T a b l e 2 9 . 1 f o r d i f f e r 

ences b e t w e e n C S F r h i n o r r h o e a a n d nasal d i scharge) . 

L o c a l i s a t i o n o f C S F l e a k I t is d o n e b y i n t r a t h e c a l i n j e c 

t i o n o f a d y e ( f l u o r e s c e i n 5 % , 1 m l ) o r a r a d i o i s o t o p e a n d 

p l a c i n g p ledgets o f c o t t o n i n t h e o l f a c t o r y s l i t , m i d d l e 

m e a t u s , s p h e n o e t h m o i d a l recess a n d near t h e eustachian 

t u b e a n d e x a m i n i n g t h e p ledgets f o r d y e o r r a d i o a c t i v i t y . 

O l f a c t o r y s l i t —> C r i b r i f o r m plate 

M i d d l e meatus —> Fronta l o r e t h m o i d sinuses 

S p h e n o e t h m o i d a l recess —> S p h e n o i d sinus 

I n f e r i o r m e a t u s near t h e —> T e m p o r a l b o n e 

eus tach ian t u b e 

Site o f leak can be d e t e m i i n e d b y h i g h r e s o l u t i o n , t h i n 

sec t ion c o r o n a l cuts w i t h b o n e w i n d o w . I t can s h o w t h e 

area o f b o n y defect . H o w e v e r , i f this fails t o localise t h e 

defect , a C T c i s t e r n o g r a m is advised. I n this p r o c e d u r e , C T 

scan is c o m b i n e d w i t h i n j e c t i o n o f a contrast m a t e r i a l i n t o 

in t ra theca l space v i a cisterna m a g n a . These days, a n o n i n v a 

sive, n o n - i o n i s i n g t e c h n i q u e o f M R I w i t h T ^ - w e i g h t e d 

images o r M R I c i s t e r n o g r a p h y is m o r e useful . 

I n suspected cases o f o t o r h i n o r r h o e a , a lways e x a m i n e t h e 

ear f o r t h e presence o f f l u i d a n d c o n d u c t i v e h e a r i n g loss. 

I n t r a u m a t i c C S F leak , w h e n C S F a n d b l o o d are m i x e d , 

double ring sign (or target s ign) is h e l p f u l . I n th is s i g n , d i s 

charge c o l l e c t e d o n a p i e c e o f f i l t e r p a p e r s h o w s a c e n t r a l 

spot o f b l o o d w h i l e C S F spreads o u t l i k e a h a l o a r o u n d i t . 

T r e a t m e n t E a r l y cases o f p o s t - t r a u m a t i c C S F r h i n o r 

r h o e a are m a n a g e d c o n s e r v a t i v e l y b y p l a c i n g t h e p a t i e n t i n 

t h e s e m i - s i t t i n g p o s i t i o n , a v o i d i n g b l o w i n g o f nose , sneez

i n g a n d s t r a i n i n g . P r o p h y l a c t i c a n t i b i o t i c s are also a d m i n 

i s tered t o p r e v e n t m e n i n g i t i s . 

Pers is tent cases o f C S F r h i n o r r h o e a are t r e a t e d s u r g i 

cal ly b y nasal e n d o s c o p i c o r i n t r a c r a n i a l a p p r o a c h . N a s a l 

e n d o s c o p i c a p p r o a c h is use fu l f o r leaks f r o m t h e f r o n t a l 

sinus, c r i b r i f o r m pla te , e t h m o i d o r s p h e n o i d sinuses. 



Allergic Rhinitis 

I t is a n I g E - m e d i a t e d i m m u n o l o g i c response o f nasal 

m u c o s a t o a i r - b o r n e al lergens a n d is character ised b y 

w a t e r y nasal d ischarge , nasal o b s t r u c t i o n , sneez ing a n d 

i t c h i n g i n t h e nose. T h i s m a y also b e associated w i t h s y m p 

t o m s o f i t c h i n g i n t h e eyes, palate a n d p h a r y n x . T w o c l i n i 

cal types h a v e b e e n r e c o g n i s e d : 

S e a s o n a l S y m p t o m s appear i n o r a r o u n d a p a r t i c u l a r 

season w h e n t h e p o l l e n s o f p a r t i c u l a r p l a n t , t o w h i c h 

t h e p a t i e n t is sens i t ive , are present i n t h e air . 

P e r e n n i a l S y m p t o m s are present t h r o u g h o u t t h e 

year . 

P a t h o g e n e s i s 

A e t i o l o g y 

Inhalant allergens are o f t e n t h e cause. P o l l e n f r o m t h e trees 

a n d grasses, m o u l d spores, h o u s e dus t , debr i s f r o m insects 

o r h o u s e m i t e are c o m m o n o f f e n d e r s . F o o d a l le rgy is rare ly 

an i m p o r t a n t cause. 

Genetic predisposition plays an i m p o r t a n t p a r t . C h a n c e s o f 

c h i l d r e n d e v e l o p i n g a l l e r g y are 2 0 % a n d 47%) r e s p e c t i v e l y , 

i f o n e o r b o t h parents suffer f r o m a l lergic diathesis . 

I n h a l e d allergens p r o d u c e specific I g E a n t i b o d y i n t h e g e n e t 

ica l ly predisposed i n d i v i d u a l s . T h i s a n t i b o d y becomes f i x e d 

to t h e b l o o d basophils o r tissue mast cells b y its Fc e n d (F ig . 

30 .1 ) . O n subsequent exposure , a n t i g e n c o m b i n e s w i t h I g E 

a n t i b o d y at its Fab e n d . T h i s r e a c t i o n p r o d u c e s d e g r a n u l a -

t i o n o f the mast cells w i t h release o f several c h e m i c a l m e d i a 

tors , s o m e o f w h i c h already exist i n p r e f o r m e d state w h i l e 

others are synthesised afresh. These m e d i a t o r s (F ig . 30.2) are 

responsible f o r s y m p t o m a t o l o g y o f allergic disease. D e p e n d i n g 

o n the tissues i n v o l v e d , there m a y be v a s o d i l a t i o n , mucosa l 

o e d e m a , i n f i l t r a t i o n w i t h eos inophi ls , excessive secret ion 

from nasal glands o r s m o o t h muscle c o n t r a c t i o n . A " p r i m i n g 

a f fec t " has also b e e n descr ibed, i .e. mucosa earlier sensitised 

t o an a l lergen w i l l react t o smaller doses o f subsequent spe

c i f i c a l lergen. I t also gets " p r i m e d " t o o t h e r n o n - s p e c i f i c 

antigens to w h i c h p a t i e n t was n o t exposed (F ig . 30 .3 ) . 

C l i n i c a l l y , al lergic response occurs i n 2 phases: 

A c u t e o r e a r l y p h a s e I t o c c u r s i m m e d i a t e l y w i t h i n 

5 - 3 0 m i n , after e x p o s u r e t o t h e spec i f i c a l l e r g e n a n d 

Fab end Heavy chain 

• Light chain 

B 

0 _ s s — 

Tail Preformed 
mediators 

Fc end 

Antigen 

Antibody 

Mast cell 

Mediator release 

Newly synthesised mediators 

( A ) S t r u c t u r e o f I g E a n t i b o d y . F c e n d i s a t t a c h e d t o t h e m a s t c e l l o r b l o o d b a s o p h i l w h i l e F a b e n d i s t h e a n t i g e n b i n d i n g s i t e . 

( B ) R e l e a s e o f m e d i a t o r s u b s t a n c e s f r o m m a s t c e l l p r o d u c i n g s y m p t o m s o f n a s a l a l l e r g y . 



Sensitised 
mast cell 

Antigen 

Release of mediators 
1 

Preformed Newly synthesised 

• Histamine • Prostaglandins, 
• ECF-A e.g. PGD 2 

• NCF-A • Leukotrienes, 
• Heparin e.g. 5RS-A 
• Others • PAF 

• Thromboxane A 
• TNFa 

Histamine Vasodilatation, bronchospasm 

ECF-A Eosinophil chemotactic factor of anaphylaxis— 
attracts eosinophils to the site of reaction. 

NCF-A Neutrophil chemotactic factor—attracts 
neutrophils 

Heparin Enhances phagocytosis 

Prostaglandins Vasoactive and bronchospastic 

Leukotriene Vasoactive and bronchospastic 

PAF Platelet aggregating factor. Histamine and 
serotonin are released from platelets. Causes 
chemotaxis of neutrophils and eosinophils. 

Thromboxane A Spasmogenic 

TNFa Tumour necrosis factor. Helps transmigration 
of neutrophils and eosinophils and attracts 
them to the site of reaction. 

Specific allergic stimulus 
(igE-mediated] 

Non-specific stimuli 
• Weather changes 

(Temp-humidity) 
• Emotional stimuli 
• Salicylates 
• Viral infections 
• Air pollution 

i_ 
Mast cell or blood basophi 

Drop in cAMP/cGMP ratio 

Release of preformed and 
newly-formed mediators 

J I I 
Increased vascular Change in smooth Hyperactivity 
permeability and muscle tone of glands 

vasodilatation 

1 
Tissue oedema Increased secretion 

I 
Nasal blockage Bronchospasm Rhinorrhoea 

B o t h a l l e r g i c a n d n o n - s p e c i f i c s t i m u l i a c t o n m a s t c e l l s o r b l o o d 

b a s o p h i l s r e l e a s i n g s e v e r a l m e d i a t o r s u b s t a n c e s r e s p o n s i b l e f o r 

s y m p t o m a t o l o g y o f a l l e r g y . 

R e l e a s e o f m e d i a t o r s f r o m m a s t c e l l w h e n c h a l l e n g e d b y a l l e r g i c 

o r n o n - s p e c i f i c s t i m u l i . 

consists o f s n e e z i n g , r h i n o r r h o e a nasal b l o c k a g e a n d / 

o r b r o n c h o s p a s m . I t is d u e t o release o f vasoact ive 

a m i n e s l i k e h i s t a m i n e . 

L a t e o r d e l a y e d p h a s e I t o c c u r s 2 - 8 h o u r s af ter 

e x p o s u r e t o a l l e r g e n w i t h o u t a d d i t i o n a l e x p o s u r e . I t is 

d u e t o i n f i l t r a t i o n o f i n f l a m m a t o r y c e l l s - e o s i n o p h i l s , 

n e u t r o p h i l s , b a s o p h i l , m o n o c y t e s a n d C D 4 + T cells 

at t h e site o f a n t i g e n d e p o s i t i o n c a u s i n g s w e l l i n g , c o n 

g e s t i o n , t h i c k s e c r e t i o n . I n t h e e v e n t o f r e p e a t e d o r 

c o n t i n u o u s e x p o s u r e t o a l l e r g e n , acute phase s y m p 

t o m a t o l o g y over laps t h e late phase. 

C l i n i c a l F e a t u r e s 

T h e r e is n o age o r sex p r e d i l e c t i o n . I t m a y start i n infants 

as y o u n g as 6 m o n t h s o r o l d e r p e o p l e . U s u a l l y t h e onset is 

at 12—16 years o f age. 

T h e c a r d i n a l symptoms of seasonal nasal allergy i n c l u d e 

p a r o x y s m a l s n e e z i n g , 10—20 sneezes at a t i m e , nasal 

o b s t r u c t i o n , w a t e r y nasal d ischarge a n d i t c h i n g i n t h e nose. 

I t c h i n g m a y also i n v o l v e eyes, palate o r p h a r y n x . S o m e 

m a y get b r o n c h o s p a s m . T h e d u r a t i o n a n d s e v e r i t y o f 

s y m p t o m s m a y v a r y w i t h t h e season. 

Symptoms of perennial allergy are n o t so severe as t h a t o f 

the seasonal t y p e . T h e y i n c l u d e f r e q u e n t co lds , pers i s tent ly 

s t u f f y nose, loss o f sense o f s m e l l d u e t o m u c o s a l o e d e m a , 

postnasal d r i p , c h r o n i c c o u g h a n d h e a r i n g i m p a i r m e n t d u e 

t o eustachian t u b e b l o c k a g e o r fluid i n t h e m i d d l e ear. 

Signs o f a l l e r g y m a y be seen i n t h e nose , eyes, ears, 

p h a r y n x o r l a r y n x . 

Nasal signs i n c l u d e transverse nasal crease—a b l a c k l i n e 

across t h e m i d d l e o f d o r s u m o f nose d u e t o c o n s t a n t 

u p w a r d r u b b i n g o f nose s i m u l a t i n g a salute (al lergic salute) , 

pale a n d o e d e m a t o u s nasal m u c o s a w h i c h m a y appear b l u 

i s h . T u r b i n a t e s are s w o l l e n . T h i n , w a t e r y o r m u c o i d d i s 

charge is u s u a l l y present . 

Ocular signs i n c l u d e o e d e m a o f l ids , c o n g e s t i o n a n d c o b 

b l e - s t o n e appearance o f t h e c o n j u n c t i v a , d a r k circles u n d e r 

t h e eyes (a l lergic shiners) . 

Otologic signs i n c l u d e r e t r a c t e d t y m p a n i c m e m b r a n e 

o r serous o t i t i s m e d i a as a resul t o f eus tachian t u b e 

b l o c k a g e . 

Pharyngeal signs i n c l u d e g r a n u l a r p h a r y n g i t i s d u e t o 

h y p e r p l a s i a o f s u b m u c o s a l l y m p h o i d tissue. A c h i l d w i t h 

p e r e n n i a l a l l e rg ic r h i n i t i s m a y s h o w all t h e features o f p r o 

l o n g e d m o u t h b r e a t h i n g as seen i n a d e n o i d h y p e r p l a s i a . 

Laryngeal signs i n c l u d e hoarseness o f v o i c e a n d o e d e m a 

o f t h e v o c a l c o r d s . 



al Sinuses 

Diagnosis 

A d e t a i l e d h i s t o r y a n d p h y s i c a l e x a m i n a t i o n is h e l p f u l , a n d 

also gives c lues t o t h e possible a l l e r g e n . O t h e r causes o f 

nasal stuff iness s h o u l d be e x c l u d e d . 

Investigations 

Total and differential count. P e r i p h e r a l e o s i n o p h i l i a m a y 

be seen b u t is an i n c o n s i s t e n t f i n d i n g . 

Nasal smear s h o w s large n u m b e r o f e o s i n o p h i l s i n 

a l l e rg ic r h i n i t i s . N a s a l smear s h o u l d be t a k e n at t h e 

t i m e o f c l i n i c a l l y a c t i v e disease o r after nasal c h a l l e n g e 

test. N a s a l e o s i n o p h i l i a is also seen i n c e r t a i n n o n - a l 

l e r g i c r h i n i t i s , e .g . N A P J E S ( n o n - a l l e r g i c r h i n i t i s w i t h 

e o s i n o p h i l i a s y n d r o m e ) . 

Skin tests h e l p t o i d e n t i f y spec i f i c a l l e r g e n . T h e y are 

p r i c k , scratch a n d i n t r a d e r m a l tests. 

Radioallergosorbent test (RAST) is a n i n v i t r o test a n d 

measures spec i f i c I g E a n t i b o d y c o n c e n t r a t i o n i n t h e 

pa t i en t ' s s e r u m . 

Nasal provocation test. A crude m e t h o d is t o challenge the 

nasal mucosa w i t h a small a m o u n t o f allergen placed at the 

e n d o f a t o o t h p i c k and asking the pat ient to sni f f i n t o each 

nostr i l and to observe i f allergic s y m p t o m s are r e p r o d u c e d . 

M o r e sophisticated techniques are available n o w . 

Complications 

N a s a l a l l e r g y m a y cause: 

R e c u r r e n t s inusit is because o f o b s t r u c t i o n t o t h e sinus 

ost ia . 

N a s a l p o l y p i . 

Serous o t i t i s m e d i a . 

O r t h o d o n t i c p r o b l e m s a n d o t h e r i l l - e f f e c t s o f p r o 

l o n g e d m o u t h b r e a t h i n g especia l ly i n c h i l d r e n . 

B r o n c h i a l as thma. Pat ients o f nasal a l l e r g y h a v e f o u r 

times m o r e risk o f d e v e l o p i n g b r o n c h i a l as thma. 

Treatment 

T r e a t m e n t can be d i v i d e d i n t o : 

A v o i d a n c e o f a l l e r g e n 

T r e a t m e n t w i t h d r u g s 

I m m u n o t h e r a p y 

1 . A v o i d a n c e o f a l l e r g e n T h i s is m o s t successful i f t h e 

a n t i g e n i n v o l v e d is s ingle . R e m o v a l o f a p e t from t h e 

h o u s e , encas ing t h e p i l l o w o r mattress w i t h plastic sheet, 

c h a n g e o f place o f w o r k o r s o m e t i m e s change o f j o b m a y 

be r e q u i r e d . A p a r t i c u l a r f o o d art ic le t o w h i c h t h e p a t i e n t 

is f o u n d a l le rg ic c a n be e l i m i n a t e d f r o m t h e d i e t . 

2 . T r e a t m e n t w i t h d r u g s 

(a) Antihistamines. T h e y c o n t r o l r h i n o r r h o e a , sneez ing 

a n d p r u r i t i s . A l l a n t i h i s t a m i n i c s have t h e side effect o f 

drowsiness ; s o m e m o r e t h a n the o t h e r . T h e dose a n d t y p e 

o f the a n t i h i s t a m i n i c has t o be i n d i v i d u a l i s e d . I f o n e a n t i h i s -

t a m i n i c is n o t e f fec t ive , a n o t h e r m a y be t r i e d from a d i f f e r 

ent class. 

(b) Sympathomimetic drugs (oral or topical). A l p h a -

a d r e n e r g i c d r u g s c o n s t r i c t b l o o d vessels a n d r e d u c e nasal 

c o n g e s t i o n a n d o e d e m a . T h e y also cause C N S s t i m u l a t i o n 

a n d are o f t e n g i v e n i n c o m b i n a t i o n w i t h a n t i h i s t a m i n i c s t o 

c o u n t e r a c t d r o w s i n e s s . P s e u d o e p h e d r i n e a n d p h e n y l p r o 

p a n o l a m i n e are o f t e n c o m b i n e d w i t h a n t i h i s t a m i n i c s f o r 

o r a l a d m i n i s t r a t i o n . 

T o p i c a l use o f s y m p a t h o m i m e t i c drugs cause nasal d e c o n -

ges t ion . P h e n y l e p h r i n e , o x y m e t a z o l i n e a n d x y l o m e t a z o l i n e 

are o f t e n used t o re l i eve nasal o b s t r u c t i o n , b u t are n o t o r i o u s 

t o cause severe r e b o u n d c o n g e s t i o n . Pa t ient resorts t o u s i n g 

m o r e a n d m o r e o f t h e m t o re l i eve nasal o b s t r u c t i o n . T h i s 

v i c i o u s cyc le leads t o r h i n i t i s m e d i c a m e n t o s a . 

(c) Corticosteroids. O r a l c o r t i c o s t e r o i d s are v e r y e f f e c t i v e 

i n c o n t r o l l i n g t h e s y m p t o m s o f a l l e rg ic r h i n i t i s b u t t h e i r 

use s h o u l d b e l i m i t e d t o acute episodes w h i c h have n o t 

b e e n c o n t r o l l e d b y o t h e r measures. T h e y h a v e several sys

t e m i c side effects. 

T o p i c a l s teroids such as b e c l o m e t h a s o n e d i p r o p i o n a t e , 

b u d e s o n i d e , flunisolide acetate, fluticasone a n d m o m e t a -

sone i n h i b i t r e c r u i t m e n t o f i n f l a m m a t o r y cells i n t o t h e 

nasal m u c o s a a n d suppress late-phase a l lergic r e a c t i o n , are 

used as aerosols a n d are v e r y e f f e c t i v e i n t h e c o n t r o l o f 

s y m p t o m s . T h e y h a v e also b e e n used i n r h i n i t i s m e d i c a 

m e n t o s a w h i l e w i t h d r a w i n g t o p i c a l use o f d e c o n g e s t a n t 

nasal d r o p s . T o p i c a l s teroids h a v e f e w e r sys temic side 

effects b u t t h e i r c o n t i n u o u s use m a y cause m u c o s a l a t r o 

p h y a n d e v e n septal p e r f o r a t i o n . I t is w i s e t o b r e a k t h e i r 

use f o r 1—2 w e e k s e v e r y 2—3 m o n t h s . T h e y m a y also p r o 

m o t e g r o w t h o f f u n g u s . 

(d) Sodium cromoglycatc. I t stabilises t h e mast cells a n d 

p r e v e n t s t h e m f r o m d e g r a n u l a t i o n despi te t h e f o r m a t i o n 

o f I g E - a n t i g e n c o m p l e x . I t is used as 2 % s o l u t i o n f o r nasal 

d r o p s o r spray o r as an aerosol p o w d e r . I t is u s e f u l b o t h i n 

seasonal a n d p e r e n n i a l a l lergic r h i n i t i s . 

3 . I m m u n o t h e r a p y I m m u n o t h e r a p y o r hyposensi t isat ion 

is used w h e n d m g t r e a t m e n t fails t o c o n t r o l s y m p t o m s o r 

produces in to lerab le side effects. A l l e r g e n is g i v e n i n gradual ly 

increas ing doses t i l l t h e maintenance dose is reached. 

I m m u n o t h e r a p y suppresses the f o r m a t i o n o f I g E . I t also raises 

the titre o f specific I g G a n t i b o d y . I m m u n o t h e r a p y has to be 

g i v e n f o r a year o r so before s igni f icant i m p r o v e m e n t o f 

s y m p t o m s can be n o t i c e d . I t is d i s c o n t i n u e d i f u n i n t e r r u p t e d 

t r e a m i e n t f o r 3 years shows n o c l in ica l i m p r o v e m e n t . 



Vasomotor and Other Forms o f 
Non-allergic Rhinit is 

Vasomotor Rhinitis ( V M R ) 

I t is n o n - a l l e r g i c r h i n i t i s b u t c l i n i c a l l y s i m u l a t i n g nasal 

a l l e r g y w i t h s y m p t o m s o f nasal o b s t r u c t i o n , r h i n o r r h o e a 

a n d s n e e z i n g . O n e o r t h e o t h e r o f these s y m p t o m s m a y 

p r e d o m i n a t e . T h e c o n d i t i o n usual ly persists t h r o u g h o u t 

t h e year a n d a l l t h e tests o f nasal a l l e r g y are n e g a t i v e . 

Pathogenesis 

N a s a l m u c o s a has r i c h b l o o d s u p p l y . Its vascu la ture is s i m i 

lar t o t h e erec t i l e tissue i n h a v i n g v e n o u s s inusoids o r 

" l a k e s " w h i c h are s u r r o u n d e d b y f ibres o f s m o o t h m u s c l e 

w h i c h act as sph inc ters a n d c o n t r o l t h e f i l l i n g o r e m p t y i n g 

o f these s inusoids . S y m p a t h e t i c s t i m u l a t i o n causes v a s o 

c o n s t r i c t i o n a n d s h r i n k a g e o f m u c o s a , w h i l e p a r a s y m p a 

t h e t i c s t i m u l a t i o n causes v a s o d i l a t i o n a n d e n g o r g e m e n t . 

O v e r a c t i v i t y o f p a r a s y m p a t h e t i c sys tem also causes exces

sive s e c r e t i o n f r o m t h e nasal g lands . 

A u t o n o m i c n e r v o u s system is u n d e r t h e c o n t r o l o f h y p o 

thalamus a n d there fore e m o t i o n s play a great ro le i n v a s o m o 

t o r r h i n i t i s . A u t o n o m i c system is unstable i n cases o f v a s o m o t o r 

r h i n i t i s . Nasal m u c o s a is also hyperreac t ive a n d responds t o 

several n o n - s p e c i f i c s t i m u l i , e.g. change i n t e m p e r a t u r e , 

h u m i d i t y , blasts o f air, small a m o u n t s o f dust o r s m o k e . 

Symptoms 

P a r o x y s m a l s n e e z i n g B o u t s o f s n e e z i n g start j u s t 

after g e t t i n g o u t o f t h e b e d i n t h e m o r n i n g . 

E x c e s s i v e r h i n o r r h o e a T h i s a c c o m p a n i e s s n e e z i n g 

o r th is m a y be t h e o n l y p r e d o m i n a n t s y m p t o m . I t is 

p r o f u s e a n d w a t e r y a n d m a y e v e n w e t several h a n d 

k e r c h i e f s . T h e nose m a y d r i p w h e n t h e p a t i e n t leans 

f o r w a r d , a n d th is m a y n e e d t o be d i f f e r e n t i a t e d f r o m 

C S F r h i n o r r h o e a (seepage 178) . 

N a s a l o b s t r u c t i o n T h i s alternates from side t o side. 

U s u a l l y m o r e m a r k e d at n i g h t . I t is the d e p e n d e n t side o f 

nose w h i c h is o f t e n b l o c k e d w h e n l y i n g o n one side. 

P o s t n a s a l d r i p . 

S i g n s N a s a l m u c o s a o v e r t h e t u r b i n a t e s is g e n e r a l l y c o n 

gested a n d h y p e r t r o p h i c . I n s o m e , i t m a y be n o r m a l . 

C o m p l i c a t i o n s L o n g - s t a n d i n g cases o r V M R d e v e l o p 

nasal p o l y p i , h y p e r t r o p h i c r h i n i t i s a n d s inusi t is . 

Treatment 

M e d i c a l 

A v o i d a n c e o f p h y s i c a l factors w h i c h p r o v o k e s y m p 

t o m s , e .g. s u d d e n change i n t e m p e r a t u r e , h u m i d i t y , 

blasts o f a ir o r dust . 

A n t i h i s t a m i n i c s a n d o r a l nasal decongestants are h e l p f u l 

i n r e l i e v i n g nasal o b s t r u c t i o n , sneezing a n d r h i n o r r h o e a . 

T o p i c a l s teroids (e .g . b e c l o m e t h a s o n e d i p r o p i o n a t e , 

b u d e s o n i d e o r f l u t i c a s o n e ) , used as spray o r aerosol , 

are u s e f u l t o c o n t r o l s y m p t o m s . 

S y s t e m i c steroids c a n be g i v e n f o r a s h o r t t i m e i n v e r y 

severe cases. 

P s y c h o l o g i c a l f a c t o r s s h o u l d b e r e m o v e d . T r a n q u i l l i z e r s 

m a y be n e e d e d i n s o m e p a t i e n t s . 

S u r g i c a l 

N a s a l o b s t r u c t i o n can b e r e l i e v e d b y measures w h i c h 

r e d u c e t h e size o f nasal t u r b i n a t e s (see h y p e r t r o p h i c 

r h i n i t i s ) . O t h e r associated causes o f nasal o b s t r u c t i o n , 

e .g . p o l y p , d e v i a t e d nasal s e p t u m , s h o u l d also be 

c o r r e c t e d . 

Excessive r h i n o r r h o e a , n o t c o r r e c t e d b y m e d i c a l 

t h e r a p y a n d b o t h e r s o m e t o t h e p a t i e n t , can b e r e l i e v e d 

b y s e c t i o n i n g t h e p a r a s y m p a t h e t i c s e c r e t o m o t o r f ibres 

t o nose ( v i d i a n n e u r e c t o m y ) . 

O t h e r Forms of Non-allergic Rhinitis 

N a s a l m u c o s a responds t o several d i f f e r e n t s t i m u l i p r o d u c 

i n g s y m p t o m s o f r h i n i t i s . S o m e o f these c o n d i t i o n s have 

a c q u i r e d speci f ic e p o n y m s . S o m e a u t h o r i t i e s categorise 

t h e m u n d e r t h e c a t c h - a l l t e r m o f v a s o m o t o r r h i n i t i s . 



1 . D r u g - i n d u c e d r h i n i t i s Several a n t i h y p e r t e n s i v e drugs 

s u c h as reserpine , g u a n e t h i d i n e , m e t h y l d o p a a n d p r o p r a 

n o l o l are s y m p a t h e t i c b l o c k i n g agents a n d cause nasal 

stuff iness. S o m e ant ichol inesterase d r u g s , e.g. n e o s t i g m i n e , 

used i n t h e t r e a t m e n t o f m y a s t h e n i a gravis , h a v e a c e t y l 

c h o l i n e l i k e a c t i o n a n d cause nasal o b s t r u c t i o n . C o n t r a c e p 

t i v e pi l ls also cause nasal o b s t r u c t i o n because o f oestrogens. 

2 . R h i n i t i s m e d i c a m e n t o s a T o p i c a l d e c o n g e s t a n t nasal 

d r o p s are n o t o r i o u s t o cause r e b o u n d p h e n o m e n o n . T h e i r 

excessive use causes r h i n i t i s . I t is t r e a t e d b y w i t h d r a w a l o f 

nasal d r o p s , s h o r t course o f systemic s t e r o i d t h e r a p y a n d i n 

s o m e cases, s u r g i c a l r e d u c t i o n o f t u r b i n a t e s , i f t h e y h a v e 

b e c o m e h y p e r t r o p h i e d . 

3 . R h i n i t i s o f p r e g n a n c y P r e g n a n t w o m e n m a y d e v e l o p 

persistent r h i n i t i s d u e t o h o r m o n a l changes. Nasa l m u c o s a 

b e c o m e s o e d e m a t o u s a n d b locks t h e a i r w a y . S o m e m a y 

d e v e l o p s e c o n d a r y i n f e c t i o n a n d e v e n s inusi t i s . I n s u c h 

cases, care s h o u l d be t a k e n w h i l e p r e s c r i b i n g drugs . 

G e n e r a l l y , l o c a l measures such as l i m i t e d use o f nasal d r o p s , 

t o p i c a l s teroids a n d l i m i t e d s u r g e r y ( c r y o s u r g e r y ) t o t u r 

b inates are s u f f i c i e n t t o re l ieve t h e s y m p t o m s . Safety o f the 

d e v e l o p i n g fetus is n o t established f o r n e w e r a n t i h i s t a m i n i c s 

a n d t h e y s h o u l d be a v o i d e d . 

4 . H o n e y m o o n r h i n i t i s T h i s u s u a l l y f o l l o w s sexual 

e x c i t e m e n t l e a d i n g t o nasal stuff iness . 

5 . E m o t i o n a l r h i n i t i s N o s e m a y react t o several e m o 

t i o n a l s t i m u l i . P s y c h o l o g i c a l states l i k e a n x i e t y , t e n s i o n , 

h o s t i l i t y , h u m i l i a t i o n , r e s e n t m e n t a n d g r i e f are all k n o w n 

t o cause r h i n i t i s . T r e a t m e n t is p r o p e r c o u n s e l l i n g f o r p s y 

c h o l o g i c a l a d j u s t m e n t . I m i p r a m i n e , w h i c h has b o t h a n t i 

depressant a n d a n t i c h o l i n e r g i c effects has b e e n f o u n d 

u s e f u l . 

6 . R h i n i t i s d u e to h y p o t h y r o i d i s m H y p o t h y r o i d i s m 

leads t o h y p o a c t i v i t y o f t h e s y m p a t h e t i c sys tem w i t h p r e 

d o m i n a n c e o f p a r a s y m p a t h e t i c a c t i v i t y c a u s i n g nasal s t u f f i 

ness a n d ' c o l d s ' . R e p l a c e m e n t o f t h y r o i d h o r m o n e rel ieves 

t h e c o n d i t i o n . 

7 . G u s t a t o r y r h i n i t i s S p i c y a n d p u n g e n t f o o d m a y i n 

s o m e p e o p l e p r o d u c e r h i n o r r h o e a , nasal stuff iness, l a c r i 

m a t i o n , s w e a t i n g a n d e v e n f l u s h i n g o f face. T h i s is a c h o 

l i n e r g i c response t o s t i m u l a t i o n o f sensory receptors o n 

t h e palate . S p i c y f o o d , p a r t i c u l a r l y t h e r e d p e p p e r , c o n t a i n s 

capsaicin w h i c h is k n o w n t o s t i m u l a t e sensory nerves . I t 

can be r e l i e v e d b y i p r a t r o p i u m b r o m i d e nasal spray (an 

a n t i c h o l i n e r g i c ) , a f e w m i n u t e s b e f o r e meals . 

8 . N o n a i r - f l o w r h i n i t i s I t is seen i n p a t i e n t s o f l a r y n 

g e c t o m y a n d t r a c h e o s t o m y . N o s e is n o t used f o r a i r 

flow a n d t h e t u r b i n a t e s b e c o m e s w o l l e n d u e t o loss o f 

v a s o m o t o r c o n t r o l . S i m i l a r changes are also seen i n 

n a s o p h a r y n g e a l o b s t r u c t i o n d u e t o c h o a n a l atresia o r a d e 

n o i d a l h y p e r p l a s i a , t h e l a t t e r h a v i n g t h e a d d i t i o n a l f a c t o r 

o f i n f e c t i o n d u e t o s t a g n a t i o n o f d i scharge i n t h e nasal 

c a v i t y w h i c h s h o u l d o t h e r w i s e d r a i n f r e e l y i n t o t h e 

n a s o p h a r y n x . 



Nasal Polypi 

N a s a l P o l y p i are n o n - n e o p l a s t i c masses o f o e d e m a t o u s 

nasal o r sinus m u c o s a . 

T h e y are d i v i d e d i n t o t w o m a i n var ie t ies : 

B i l a t e r a l e t h m o i d a l p o l y p i . 

A n t r o c h o a n a l p o l y p . 

Bilateral Ethmoidal Polypi 

A e t i o l o g y A e t i o l o g y o f nasal p o l y p i is v e r y c o m p l e x a n d 

n o t w e l l - u n d e r s t o o d . T h e y m a y arise i n i n f l a m m a t o r y 

c o n d i t i o n s o f nasal m u c o s a ( r h i n o s i n u s i t i s ) , d i sorders o f 

c i l i a r y m o t i l i t y o r a b n o r m a l c o m p o s i t i o n o f nasal m u c u s 

(cyst ic f i b r o s i s ) . V a r i o u s diseases associated w i t h t h e f o r 

m a t i o n o f nasal p o l y p i are: 

Chronic rhinosinusitis. P o l y p i are seen i n c h r o n i c r h i 

n o s i n u s i t i s o f b o t h a l lergic a n d n o n - a l l e r g i c o r i g i n . 

N o n - a l l e r g i c r h i n i t i s w i t h e o s i n o p h i l i a s y n d r o m e 

( N A R E S ) is a f o r m o f c h r o n i c r h i n i t i s associated 

w i t h p o l y p i . 

Asthma. 7 % o f t h e pat ients w i t h as thma o f a t o p i c o r 

n o n - a t o p i c o r i g i n s h o w nasal p o l y p i . 

Aspirin intolerance. 3 6 % o f t h e pat ients w i t h a s p i r i n 

i n t o l e r a n c e m a y s h o w p o l y p i . Sampter ' s t r i a d consists 

o f nasal p o l y p i , as thma a n d a s p i r i n i n t o l e r a n c e . 

Cystic fibrosis. 2 0 % o f pat ients w i t h cyst ic f ibros i s 

f o r m p o l y p i . I t is d u e t o a b n o r m a l m u c u s . 

Allergic fungal sinusitis. A l m o s t a l l cases o f f u n g a l 

s inusit is f o r m nasal p o l y p i . 

Kartagener's syndrome. T h i s consists o f bronchiec tas is 

sinusit is , situs inversus a n d c i l i a r y dyskinesis . 

Young's syndrome. I t consists o f s i n o p u l m o n a r y d i s 

ease a n d a z o o s p e r m i a . 

Churg-Strauss syndrome. Consists o f as thma, f ever , 

e o s i n o p h i l i a , vascul i t i s a n d g r a n u l o m a . 

Nasal mastocytosis. I t is a f o r m o f c h r o n i c r h i n i t i s i n 

w h i c h nasal m u c o s a is i n f i l t r a t e d w i t h mast cells b u t 

f e w e o s i n o p h i l s . S k i n tests f o r a l l e r g y a n d I g E levels 

are n o r m a l . 

P a t h o g e n e s i s Nasa l m u c o s a , p a r t i c u l a r l y i n t h e r e g i o n o f 

m i d d l e m e a t u s a n d t u r b i n a t e b e c o m e s o e d e m a t o u s d u e t o 

c o l l e c t i o n o f e x t r a c e l l u l a r f l u i d c a u s i n g p o l y p o i d a l change . 

P o l y p i w h i c h are sessile i n t h e b e g i n n i n g b e c o m e p e d u n 

c u l a t e d d u e t o g r a v i t y a n d t h e excessive sneez ing . 

P a t h o l o g y I n early stages, surface o f nasal p o l y p i is c o v 

e r e d b y c i l i a t e d c o l u m n a r e p i t h e l i u m l i k e t h a t o f n o r m a l 

nasal m u c o s a b u t later i t u n d e r g o e s a metap las t i c change to 

t r a n s i t i o n a l a n d s q u a m o u s t y p e o n e x p o s u r e t o a t m o s p h e r i c 

i r r i t a t i o n . S u b m u c o s a s h o w s large i n t e r c e l l u l a r spaces f i l l e d 

w i t h serous f l u i d . T h e r e is also i n f i l t r a t i o n w i t h e o s i n o 

p h i l s a n d r o u n d cells. 

S i t e o f o r i g i n M u l t i p l e nasal p o l y p i a l w a y s arise f r o m 

t h e la tera l w a l l o f nose, u s u a l l y f r o m t h e m i d d l e meatus . 

C o m m o n sites are u n c i n a t e process, b u l l a e t h m o i d a l i s , 

ost ia o f sinuses, m e d i a l surface a n d edge o f m i d d l e t u r 

b i n a t e . A l l e r g i c nasal p o l y p i a l m o s t n e v e r arise f r o m t h e 

s e p t u m o r t h e f l o o r o f nose. 

S y m p t o m s 

M u l t i p l e p o l y p i c a n o c c u r at a n y age b u t are m o s t l y 

seen i n adul ts . 

N a s a l stuffiness l e a d i n g t o t o t a l nasal o b s t r u c t i o n m a y 

be t h e p r e s e n t i n g s y m p t o m . 

P a r t i a l o r t o t a l loss o f sense o f s m e l l . 

H e a d a c h e d u e t o associated s inusi t is . 

S n e e z i n g a n d w a t e r y nasal d ischarge d u e t o associated 

a l l e r g y . 

Mass p r o t r u d i n g f r o m t h e n o s t r i l . 

S i g n s O n a n t e r i o r r h i n o s c o p y , p o l y p i appear as s m o o t h , 

g l i s t e n i n g , g r a p e - l i k e masses o f t e n pale i n c o l o u r . T h e y 

m a y be sessile o r p e d u n c u l a t e d , i n s e n s i t i v e t o p r o b i n g a n d 

d o n o t b l e e d o n t o u c h . O f t e n t h e y are m u l t i p l e a n d b i l a t 

era l . L o n g - s t a n d i n g cases p r e s e n t w i t h b r o a d e n i n g o f nose 

a n d increased i n t e r c a n t h a l d is tance . A p o l y p m a y p r o t r u d e 

f r o m t h e n o s t r i l a n d appear p i n k a n d vascular s i m u l a t i n g 

n e o p l a s m ( F i g . 3 2 . 1 ) . N a s a l c a v i t y m a y s h o w p u r u l e n t d i s 

charge d u e t o associated s inusi t i s . 



A p o l y p p r o t r u d i n g f r o m t h e l e f t n o s t r i l i n a p a t i e n t w i t h b i l a t 

e r a l e t h m o i d a l p o l y p i . 

P r o b i n g o f a s o l i t a r y e t h m o i d a l p o l y p m a y be necessary 

t o d i f f e r e n t i a t e i t f r o m h y p e r t r o p h y o f t h e t u r b i n a t e o r cys 

t i c m i d d l e t u r b i n a t e . 

D i a g n o s i s D i a g n o s i s can be easily m a d e o n c l i n i c a l e x a m 

i n a t i o n . C T scan o f paranasal sinuses is essential t o e x c l u d e 

t h e b o n y e r o s i o n a n d e x p a n s i o n suggestive o f neoplasia . 

S i m p l e nasal p o l y p i m a y s o m e t i m e s be associated w i t h 

m a l i g n a n c y u n d e r n e a t h , especial ly i n p e o p l e a b o v e 40 years 

a n d this m u s t be e x c l u d e d b y h i s t o l o g i c a l e x a m i n a t i o n o f 

t h e suspected tissue. C T scan also helps t o p l a n surgery . 

T r e a t m e n t 

Conservative 

E a r l y p o l y p o i d a l changes w i t h o e d e m a t o u s m u c o s a 

m a y r e v e r t t o n o r m a l w i t h a n t i h i s t a m i n i c s a n d c o n t r o l 

o f a l l e r g y . 

A s h o r t course o f s teroids m a y p r o v e u s e f u l i n case o f 

p e o p l e w h o c a n n o t t o l e r a t e a n t i h i s t a m i n i c s a n d / o r i n 

those w i t h as thma a n d p o l y p o i d a l nasal m u c o s a . T h e y 

m a y also be used t o p r e v e n t r e c u r r e n c e after s u r g e r y . 

C o n t r a i n d i c a t i o n s to use o f s teroids , e .g. h y p e r t e n 

s i o n , p e p t i c u l c e r , diabetes , p r e g n a n c y a n d t u b e r c u l o 

sis s h o u l d b e e x c l u d e d . 

Surgical 

Polypectomy. O n e o r t w o p o l y p s w h i c h are p e d u n c u 

l a t e d can be r e m o v e d w i t h snare. M u l t i p l e a n d sessile 

p o l y p i r e q u i r e special forceps . 

Intranasal ethmoidectomy. W h e n p o l y p i are m u l t i p l e 

a n d sessile t h e y r e q u i r e u n c a p p i n g o f t h e e t h m o i d a l 

a i r cells b y intranasal r o u t e , a p r o c e d u r e c a l l e d i n t r a 

nasal e t h m o i d e c t o m y . 

Extranasal ethmoidectomy. T h i s is i n d i c a t e d w h e n 

p o l y p i r e c u r after in t ranasa l p r o c e d u r e s a n d s u r g i c a l 

l a n d m a r k s are i l l - d e f i n e d d u e t o p r e v i o u s s u r g e r y . 

A p p r o a c h is t h r o u g h t h e m e d i a l w a i l o f t h e o r b i t b y 

an e x t e r n a l i n c i s i o n , m e d i a l t o m e d i a l c a n t h u s . 

Transantral ethmoidectomy. T h i s is i n d i c a t e d w h e n 

i n f e c t i o n a n d p o l y p o i d a l changes are also seen i n t h e 

m a x i l l a r y a n t r u m . I n th is case, a n t r u m is o p e n e d b y 

C a l d w e l l - L u c a p p r o a c h a n d t h e e t h m o i d air ce l l 

a p p r o a c h e d t h r o u g h t h e m e d i a l w a l l o f t h e a n t r u m . 

T h i s p r o c e d u r e is also s u p e r c e d e d b y e n d o s c o p i c sinus 

s u r g e r y . 

Endoscopic sinus surgery. These days, e t h m o i d a l p o l y p i 

are r e m o v e d b y e n d o s c o p i c sinus surgery m o r e p o p u 

l a r l y cal led FESS ( f u n c t i o n a l e n d o s c o p i c sinus s u r g e r y ) . 

I t is d o n e w i t h v a r i o u s endoscopes o f 0 ° , 3 0 ° a n d 7 0 ° 

a n g u l a t i o n . P o l y p i can be r e m o v e d m o r e accurate ly 

w h e n e t h m o i d cells are r e m o v e d , a n d drainage a n d 

v e n t i l a t i o n p r o v i d e d t o the o t h e r i n v o l v e d sinuses such 

as m a x i l l a r y , s p h e n o i d a l o r f r o n t a l . 

A n t r o c h o a n a l P o l y p 

T h i s p o l y p arises f r o m t h e m u c o s a o f m a x i l l a r y a n t r u m 

near its accessory o s t i u m , c o m e s o u t o f i t a n d g r o w s i n t h e 

choana a n d nasal c a v i t y . T h u s i t has t h r e e parts. 

Antral: w h i c h is a t h i n stalk. 

Choanal: w h i c h is r o u n d a n d g l o b u l a r . 

Nasal: w h i c h is f la t f r o m side t o s ide . 

A e t i o l o g y E x a c t cause is u n k n o w n . Nasa l a l l e rgy c o u 

p l e d w i t h sinus i n f e c t i o n is i n c r i m i n a t e d . A n t r o c h o a n a l 

p o l y p i are seen i n c h i l d r e n a n d y o u n g adul ts . U s u a l l y t h e y 

are s ing le a n d u n i l a t e r a l . 

S y m p t o m s U n i l a t e r a l nasal o b s t r u c t i o n is t h e p r e s e n t i n g 

s y m p t o m . O b s t r u c t i o n m a y b e c o m e b i l a t e r a l w h e n p o l y p 

g r o w s i n t o t h e n a s o p h a r y n x a n d starts o b s t r u c t i n g t h e 

o p p o s i t e choana (Tables 32 .2 a n d 3 2 . 3 ) . V o i c e m a y b e c o m e 

t h i c k a n d d u l l d u e t o h y p o n a s a l i t y . N a s a l d ischarge , m o s t l y 

m u c o i d , m a y be seen o n o n e o r b o t h sides. 

S i g n s A s the a n t r o c h o a n a l p o l y p g r o w s p o s t e r i o r l y , i t m a y 

be missed o n a n t e r i o r r h i n o s c o p y . W h e n large , a s m o o t h 

g r e y i s h mass c o v e r e d w i t h nasal d ischarge m a y be seen. I t 

is soft a n d can be m o v e d u p a n d d o w n w i t h a p r o b e . A 

large p o l y p m a y p r o t r u d e f r o m t h e n o s t r i l a n d s h o w a p i n k 

c o n g e s t e d l o o k o n its e x p o s e d p a r t ( F i g . 3 2 . 2 ) . 

P o s t e r i o r r h i n o s c o p y m a y revea l a g l o b u l a r mass f i l l i n g 

t h e c h o a n a o r t h e n a s o p h a r y n x . A large p o l y p m a y h a n g 

d o w n b e h i n d t h e soft palate a n d present i n t h e o r o p h a r y n x 

( F i g . 3 2 . 3 A,F3). (see T a b l e 3 2 . 1 f o r d i f ferences b e t w e e n 

a n t r o c h o a n a l a n d e t h m o i d a l p o l y p i . ) 

D i f f e r e n t i a l d i a g n o s i s 

A b l o b o f m u c u s o f t e n l o o k s l i k e a p o l y p i b u t i t w o u l d 

disappear o n b l o w i n g t h e nose. 



Nasal Polypi 

F i g u r e 3 2 . 2 

A n t r o c h o n a l p o l y p p r o j e c t i n g t h r o u g h t h e l e f t n o s t r i l i n a 

1 4 - y e a r - o l d p a t i e n t . 

H y p e r t r o p h i e d m i d d l e t u r b i n a t e is d i f f e r e n t i a t e d b y 

its p i n k appearance a n d h a r d fee l o f b o n e o n p r o b e 

t e s t i n g . 

A n g i o f i b r o m a has h i s t o r y o f p r o f u s e r e c u r r e n t epistaxis. 

I t is firm i n cons is tency a n d easily bleeds o n p r o b i n g . 

O t h e r neoplasms m a y be d i f f e r e n t i a t e d b y t h e i r fleshy 

p i n k appearance , f r iab le n a t u r e a n d t h e i r t e n d e n c y t o 

b l e e d . 

X - r a y s o f paranasal sinuses m a y s h o w o p a c i t y o f t h e 

i n v o l v e d a n t r u m . X - r a y , ( lateral v i e w ) soft tissue n a s o p h a r 

y n x , reveals a g l o b u l a r s w e l l i n g i n t h e postnasal space. I t is 

d i f f e r e n t i a t e d f r o m a n g i o f i b r o m a b y t h e presence o f a c o l 

u m n o f air b e h i n d the p o l y p . 

( A ) A n t r o c h o a n a l p o l y p s e e n h a n g i n g i n t h e o r o p h a r y n x from b e h i n d t h e s o f t p a l a t e o n t h e r i g h t s i d e o f u v u l a . ( B ) P o l y p a f t e r r e m o v a l . 

T a b l e 3 2 . D i f f e r e n c e s b e t w e e n a n t r o c h o a n a l a n d e t h m o i d a l p o l y p i 

Antrochoanal polypi Ethmoidal polypi 
A g e C o m m o n i n c h i l d r e n C o m m o n i n a d u l t s 

A e t i o l o g y I n f e c t i o n A l l e r g y o r m u l t i f a c t o r i a l 

N u m b e r S o l i t a r y M u l t i p l e 

L a t e r a l i t y U n i l a t e r a l B i l a t e r a l 

O r i g i n M a x . s i n u s n e a r t h e o s t i u m E t h m o i d a l s i n u s e s , u n c i n a t e p r o c e s s , m i d d l e 

t u r b i n a t e a n d m i d d l e m e a t u s 

G r o w t h G r o w s b a c k w a r d s t o t h e c h o a n a ; m a y h a n g d o w n 

b e h i n d t h e s o f t p a l a t e 

M o s t l y g r o w a n t e r i o r l y a n d m a y p r e s e n t a t t h e n a r e s 

S i z e & s h a p e T r i l o b e d w i t h a n t r a l , n a s a l a n d c h o a n a l p a r t s . C h o a n a l 

p a r t m a y p r o t r u d e t h r o u g h t h e c h o a n a & f i l l t h e 

n a s o p h a r y n x o b s t r u c t i n g b o t h s i d e s 

U s u a l l y s m a l l a n d g r a p e - l i k e m a s s e s 

R e c u r r e n c e U n c o m m o n , i f r e m o v e d c o m p l e t e l y C o m m o n 

T r e a t m e n t P o l y p e c t o m y ; e n d o s c o p i c r e m o v a l o r C a l d w e l l - L u c 

o p e r a t i o n i f r e c u r r e n t 

P o l y p e c t o m y 

E n d o s c o p i c s u r g e r y o r e t h m o i d e c t o m y ( w h i c h m a y 

b e i n t r a n a s a l , e x t r a n a s a l o r t r a n s a n t r a l ) 

©e. 



C o m m o n causes o f unilateral nasal obs t ruc t ion 

Vestibule 
Furuncle 

Vest ibul i t i s 

Stenosis o f nares 

Atres ia 

Nasoalveolar cyst 

P a p i l l o m a 

S q u a m o u s cell c a r c i n o m a 

Nasal cavity 
Foreign b o d y 

D N S 

H y p e r t r o p h i c t u r b i n a t e s 

C o n c h a bul losa 

A n t r o c h o a n a l p o l y p 

Synechia 

R h i n o l i t h 

Bleeding po lypus o f s e p t u m 

Benign a n d m a l i g n a n t t u m o u r s o f nose and paranasal 

sinuses 

Sinusit is , uni la tera l 

Nasopharynx 
U n i l a t e r a l c h o a n a l atresia 

T r e a t m e n t A n a n t r o c h o a n a l p o l y p is easily r e m o v e d b y 

a v u l s i o n e i t h e r t h r o u g h t h e nasal o r o r a l r o u t e . R e c u r 

r e n c e is u n c o m m o n af ter c o m p l e t e r e m o v a l . I n cases 

w h i c h d o r e c u r , C a l d w e l l - L u c o p e r a t i o n m a y be r e q u i r e d 

t o r e m o v e t h e p o l y p c o m p l e t e l y f r o m t h e site o f its o r i g i n 

a n d t o d e a l w i t h c o - e x i s t e n t m a x i l l a r y s inusi t i s . T h e s e 

days, e n d o s c o p i c sinus s u r g e r y has s u p e r c e d e d o t h e r m o d e s 

o f p o l y p r e m o v a l . C a l d w e l l - L u c o p e r a t i o n is a v o i d e d . 

Some Important Points to Remember in 

a C a s e of Nasal Polypi 

I f a p o l y p u s is r e d a n d f l e s h y , f r i a b l e a n d has g r a n u 

l a r s u r f a c e , e s p e c i a l l y i n o l d e r p a t i e n t s , t h i n k o f 

m a l i g n a n c y . 

C o m m o n causes o f bi lateral nasal o b s t r u c t i o n 

Vestibule 
Bilateral vest ibul i t is 

C o l l a p s i n g nasal aiae 

Stenosis o f nares 

C o n g e n i t a l atresia o f nares 

Nasal cavity 
A c u t e rh in i t i s (v i ra l , bacter ia l ) 

C h r o n i c rh in i t i s & sinusitis 

Rhini t i s m e d i c a m e n t o s a 

Allergic rh in i t i s 

H y p e r t r o p h i c t u r b i n a t e s 

D N S 

Nasal p o l y p i 

A t r o p h i c r h i n i t i s 

Rhini t i s sicca 

Septal h a e m a t o m a 

Septal abscess 

Bilateral c h o a n a l atresia 

Nasopharynx 
A d e n o i d hyperplasia 

Large c h o a n a l p o l y p 

T h o r n w a l d t ' s cyst 

Adhes ions between sof t palate and pos ter ior pharyngeal 

w a l l 

Large benign a n d m a l i g n a n t t u m o u r s 

S i m p l e nasal p o l y p m a y m a s q u e r a d e a m a l i g n a n c y 

u n d e r n e a t h . H e n c e all p o l y p i s h o u l d be s u b j e c t e d to 

h i s t o l o g y . 

A s i m p l e p o l y p i n a c h i l d m a y be a g l i o m a , an e n c e p h 

a loce le o r a m e n i n g o e n c e p h a l o c e l e . I t s h o u l d a lways 

be aspirated a n d fluid e x a m i n e d f o r C S F . Careless 

r e m o v a l o f s u c h p o l y p w o u l d resul t i n C S F r h i n o r 

r h o e a a n d m e n i n g i t i s . 

M u l t i p l e nasal p o l y p i i n c h i l d r e n m a y be associated 

w i t h m u c o v i s c i d o s i s . 

Epis tax is a n d o r b i t a l s y m p t o m s associated w i t h a 

p o l y p s h o u l d a l w a y s arouse t h e s u s p i c i o n o f 

m a l i g n a n c y . 



Epistaxis 

B l e e d i n g from inside t h e nose is c a l l e d epistaxis . I t is f a i r l y 

c o m m o n a n d is seen i n a l l age g r o u p s - — c h i l d r e n , adults 

a n d o l d e r p e o p l e . I t o f t e n presents as an e m e r g e n c y . 

Epis tax is is a s i g n a n d n o t a disease p e r se a n d an a t t e m p t 

s h o u l d a l w a y s be m a d e t o f i n d any l o c a l o r c o n s t i t u t i o n a l 

cause. 

N a s a l S e p t u m 

Internal Carotid System 

A n t e r i o r e t h m o i d a l ar tery 1 Branches o f o p h t h a l m i c 

P o s t e r i o r e t h m o i d a l a r t e r y J a r t e r y 

B L O O D S U P P L Y O F N O S E 

( F i g s 3 3 . 1 a n d 3 3 . 2 ) 

N o s e is r i c h l y s u p p l i e d b y b o t h t h e e x t e r n a l a n d i n t e r n a l 

c a r o t i d systems, b o t h o n t h e s e p t u m a n d t h e la tera l w a l l s . 

External Carotid System 

S p h e n o p a l a t i n e ar tery ( b r a n c h o f m a x i l l a r y ar tery) gives 

nasopalat ine a n d p o s t e r i o r m e d i a l nasal branches . 

Septal b r a n c h o f greater p a l a t i n e a r t e r y ( B r . o f m a x i l 

l a r y a r t e r y ) . 

Septal branch o f superior labial artery (Br. o f facial artery). 

Internal carotid artery 

Ophthalmic artery 

Internal carotid artery 

Ophthalmic artery 

Anterior Posterior 
ethmoidal artery ethmoidal artery 

External carotid 
artery 

hes of 
sphenopalatine 

Maxillary artery 

Anterior Posterior 
ethmoidal artery ethmoidal artery 

Branches of 
facial artery 

Facial artery 

Greater 
oalatine 

artery 

Lesser palatine 
artery 

1 

Branches of 
sphenopalatine 

artery 

t , 
Sphenopalatine 

artery 

External carotid 
artery 

• Maxillary artery 

t 

B l o o d s u p p l y o f n a s a l s e p t u m . B l o o d s u p p l y o f l a t e r a l w a l l o f n o s e . 



L a t e r a l W a l l 

Internal Carotid System 

A n t e r i o r e t h m o i d a l 

P o s t e r i o r e t h m o i d a l 

External Carotid System 

B r a n c h e s o f 

o p h t h a l m i c a r t e r y 

P o s t e r i o r la tera l nasal 

branches 

G r e a t e r pa la t ine a r t e r y 

—» F r o m s p h e n o p a l a t i n e 

a r t e r y 

—> F r o m m a x i l l a r y a r t e r y 

N a s a l b r a n c h o f a n t e r i o r —» F r o m i n f r a o r b i t a l 

s u p e r i o r d e n t a l b r a n c h o f m a x i l l a r y 

a r t e r y 

B r a n c h e s o f fac ia l a r t e r y 

t o nasal v e s t i b u l e 

L i t t l e ' s A r e a 

I t is s i tuated i n the anter ior i n f e r i o r par t o f nasal s e p t u m , j u s t 

above the vest ibule . F o u r arteries-—anterior e t h m o i d a l , septal 

b r a n c h o f super ior labial , septal b r a n c h o f sphenopalat ine a n d 

the greater palatine, anastomose here t o f o r m a vascular plexus 

cal led "Kiesselbach'splexus". T h i s area is exposed t o the d r y i n g 

effect o f i n s p i r a t o r y c u r r e n t a n d to f i n g e r nai l t r a u m a , a n d is 

t h e usual site f o r epistaxis i n c h i l d r e n a n d y o u n g adults. 

R e t r o c o l u m e l l a r v e i n T h i s v e i n runs v e r t i c a l l y d o w n 

w a r d s j u s t b e h i n d t h e c o l u m e l l a , crosses t h e f l o o r o f nose 

a n d j o i n s v e n o u s p l e x u s o n t h e l a te ra l nasal w a l l . T h i s is a 

c o m m o n site o f v e n o u s b l e e d i n g i n y o u n g p e o p l e . 

W o o d r u f f ' s A r e a 

T h i s vascular area is s i t u a t e d u n d e r t h e p o s t e r i o r e n d o f 

i n f e r i o r t u r b i n a t e w h e r e s p h e n o p a l a t i n e a r t e r y a n a s t o m o 

ses w i t h p o s t e r i o r p h a r y n g e a l a r t e r y . P o s t e r i o r epistaxis 

m a y o c c u r i n this area. 

C A U S E S O F E P I S T A X I S 

T h e y m a y be d i v i d e d i n t o : 

L o c a l , i n t h e nose o r n a s o p h a r y n x . 

G e n e r a l . 

I d i o p a t h i c . 

A . L o c a l C a u s e s 

base o f s k u l l , h a r d - b l o w i n g o f n o s e , v i o l e n t 

sneeze . 

Infections. 

A c u t e : V i r a l r h i n i t i s , nasal d i p h t h e r i a , acute s inusi t i s . 

C h r o n i c : A l l c r u s t - f o r m i n g diseases, e .g. a t r o p h i c 

r h i n i t i s , r h i n i t i s sicca, t u b e r c u l o s i s , s y p h i l i s septal p e r 

f o r a t i o n , g r a n u l o m a t o u s l e s i o n o f t h e nose , e.g. 

r h i n o s p o r i d i o s i s . 

Foreign bodies. 

N o n - l i v i n g : A n y n e g l e c t e d f o r e i g n b o d y , r h i n o l i t h . 

L i v i n g : M a g g o t s , leeches. 

Neoplasms of nose and paranasal sinuses. 

B e n i g n : H a e m a n g i o m a , p a p i l l o m a . 

M a l i g n a n t : C a r c i n o m a o r sarcoma. 

Atmospheric changes. H i g h a l t i tudes , s u d d e n d e c o m 

press ion (Caisson's disease). 

Deviated nasal septum. 

Nasopharynx 

A d e n o i d i t i s 

J u v e n i l e a n g i o f i b r o m a 

M a l i g n a n t t u m o u r s 

B . G e n e r a l C a u s e s 

Cardiovascular system. H y p e r t e n s i o n , ar ter iosc lerosis , 

m i t r a l stenosis, p r e g n a n c y ( h y p e r t e n s i o n a n d 

h o r m o n a l ) . 

Disorders of blood and blood vessels. A p l a s t i c a n a e m i a , 

l e u k a e m i a , t h r o m b o c y t o p e n i c a n d vascular p u r p u r a , 

h a e m o p h i l i a , C h r i s t m a s disease, s c u r v y , v i t a m i n K 

d e f i c i e n c y , h e r e d i t a r y h a e m o r r h a g i c telangectasia. 

Liver disease. H e p a t i c c i r rhos is ( d e f i c i e n c y o f f a c t o r I I , 

V I I , L X & X ) . 

Kidney disease. C h r o n i c n e p h r i t i s . 

Drugs. Excessive use o f salicylates a n d o t h e r analgesics 

(as f o r j o i n t pains o r headaches) , a n t i c o a g u l a n t t h e r a p y 

( f o r hear t disease). 

Mediastinal compression. T u m o u r s o f m e d i a s t i n u m 

(raised v e n o u s pressure i n t h e nose) . 

Acute general infection. I n f l u e n z a , measles, c h i c k e n p o x , 

w h o o p i n g c o u g h , r h e u m a t i c f ever , i n f e c t i o u s m o n o 

nuc leos i s , t y p h o i d , p n e u m o n i a , m a l a r i a , d e n g u e 

f e v e r . 

Vicarious menstruation (epistaxis o c c u r r i n g at t h e t i m e 

o f m e n s t r u a t i o n ) . 

Nose 

Trauma. F i n g e r n a i l t r a u m a , i n j u r i e s o f n o s e , i n t r a 

nasal s u r g e r y , f r a c t u r e s o f m i d d l e t h i r d o f face a n d 

C . I d i o p a t h i c 

M a n y t i m e s t h e cause o f epistaxis is n o t clear. 



S I T E S O F E P I S T A X I S 

Little's area. I n 9 0 % cases o f epistaxis , b l e e d i n g o c c u r s 

f r o m this site. 

Above the level of middle turbinate. B l e e d i n g f r o m a b o v e 

t h e m i d d l e t u r b i n a t e a n d c o r r e s p o n d i n g area o n t h e 

s e p t u m is o f t e n from t h e a n t e r i o r a n d p o s t e r i o r e t h 

m o i d a l vessels ( i n t e r n a l c a r o t i d sys tem) . 

Below the level of middle turbinate. H e r e b l e e d i n g is f r o m 

t h e branches o f s p h e n o p a l a t i n e a r t e r y . I t m a y be h i d 

d e n , l y i n g la tera l t o m i d d l e o r i n f e r i o r t u r b i n a t e a n d 

m a y r e q u i r e i n f r a s t r u c t u r e o f these t u r b i n a t e s f o r 

l o c a l i s a t i o n o f t h e b l e e d i n g site a n d p l a c e m e n t o f 

p a c k i n g t o c o n t r o l i t . 

Posterior part of nasal cavity. H e r e b l o o d f l o w s d i r e c d y 

i n t o t h e p h a r y n x . 

Diffuse. B o t h f r o m s e p t u m a n d la tera l nasal w a l l . T h i s 

is o f t e n seen i n g e n e r a l sys temic d isorders a n d b l o o d 

dyscrasias. 

N a s o p h a r y n x . 

D i f f e r e n c e s b e t w e e n a n t e r i o r and p o s t e r i o r 

e p i s t a x i s 

Anterior epistaxis Posterior epistaxis 
I n c i d e n c e M o r e c o m m o n L e s s c o m m o n 

S i t e M o s t l y f r o m L i t t l e ' s M o s t l y f r o m 

a r e a o r a n t e r i o r p a r t p o s t e r o s u p e r i o r p a r t o f 

o f l a t e r a l w a l l n a s a l c a v i t y ; o f t e n 

d i f f i c u l t t o l o c a l i s e t h e 

b l e e d i n g p o i n t 

A g e M o s t l y o c c u r s i n A f t e r 4 0 y e a r s o f a g e 

c h i l d r e n o r y o u n g 

a d u l t s 

C a u s e M o s t l y t r a u m a S p o n t a n e o u s ; o f t e n d u e 

t o h y p e r t e n s i o n o r 

a r t e r i o s c l e r o s i s 

B l e e d i n g U s u a l l y m i l d , c a n b e B l e e d i n g i s s e v e r e , 

e a s i l y c o n t r o l l e d b y r e q u i r e s h o s p i t a l i s a t i o n ; 

l o c a l p r e s s u r e o r p o s t n a s a l p a c k o f t e n 

a n t e r i o r p a c k r e q u i r e d 
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A n t e r i o r E p i s t a x i s 

W h e n b l o o d f l o w s o u t f r o m t h e front o f nose w i t h t h e 

p a t i e n t i n s i t t i n g p o s i t i o n . 

Posterior Epistaxis 

M a i n l y t h e b l o o d f l o w s b a c k i n t o t h e t h r o a t . P a t i e n t m a y 

s w a l l o w i t a n d later have a " c o f f e e - c o l o u r e d " v o m i t u s . T h i s 

m a y e r r o n e o u s l y be d i a g n o s e d as haematemes is . 

T h e d i f fe rences b e t w e e n t h e t w o types o f epistaxis are 

t a b u l a t e d h e r e w i t h ( T a b l e 3 3 . 1 ) . 

M a n a g e m e n t 

I n a n y case o f epistaxis, i t is i m p o r t a n t t o k n o w : 

M o d e o f onset . S p o n t a n e o u s o r f i n g e r n a i l t r a u m a . 

D u r a t i o n a n d frequency o f b l e e d i n g . 

A m o u n t o f b l o o d loss. 

S ide o f nose f r o m w h e r e b l e e d i n g is o c c u r r i n g . 

W h e t h e r b l e e d i n g is o f a n t e r i o r o r p o s t e r i o r t y p e . 

A n y k n o w n b l e e d i n g t e n d e n c y i n the pat ient o r f a m i l y . 

H i s t o r y o f k n o w n m e d i c a l a i l m e n t ( h y p e r t e n s i o n , 

l e u k a e m i a s , m i t r a l v a l v e disease, c i r r h o s i s , n e p h r i t i s ) . 

H i s t o r y o f d r u g i n t a k e (analgesics, a n t i c o a g u l a n t s , 

e t c . ) . 

First Aid 

M o s t o f t h e t i m e , b l e e d i n g occurs f r o m t h e L i t t l e ' s area a n d 

can be easily c o n t r o l l e d b y p i n c h i n g t h e nose w i t h t h u m b 

a n d i n d e x f i n g e r f o r a b o u t 5 m i n u t e s . T h i s compresses t h e 

vessels o f t h e L i t t l e ' s area. I n T r o t t e r ' s m e t h o d p a t i e n t is 

m a d e t o sit, l e a n i n g a l i t t l e f o r w a r d o v e r a bas in t o spit any 

b l o o d , a n d b r e a t h e q u i e t l y f r o m t h e m o u t h . C o l d c o m 

presses s h o u l d be a p p l i e d t o t h e nose t o cause r e f l e x 

v a s o c o n s t r i c t i o n . 

Cauterisation 

T h i s is u s e f u l i n a n t e r i o r epistaxis w h e n b l e e d i n g p o i n t has 

b e e n l o c a t e d . T h e area is f i r s t anaesthet ised a n d t h e b l e e d 

i n g p o i n t cauter i sed w i t h a b e a d o f s i lver n i t r a t e o r c o a g u 

l a t e d w i t h e l e c t r o c a u t e r y . 

Anterior Nasal Packing 

I n cases o f a c t i v e a n t e r i o r epistaxis, nose is c leared o f b l o o d 

c lots b y s u c t i o n a n d a t t e m p t is m a d e t o local ise t h e b l e e d 

i n g site. I n m i n o r bleeds , f r o m t h e accessible sites, c a u t e r i 

s a t i o n o f t h e b l e e d i n g area can be d o n e . I f b l e e d i n g is 

p r o f u s e a n d / o r t h e site o f b l e e d i n g is d i f f i c u l t t o local ise , 

a n t e r i o r p a c k i n g s h o u l d be d o n e . F o r t h i s , use a ribbon 

gauze soaked w i t h l i q u i d p a r a f f i n . A b o u t 1 m e t r e gauze 

(2.5 c m w i d e i n adul ts a n d 12 m m i n c h i l d r e n ) is r e q u i r e d 

f o r each nasal c a v i t y . F i rs t , f e w c e n t i m e t r e s o f gauze are 

f o l d e d u p o n i t s e l f a n d i n s e r t e d a l o n g the f l o o r , a n d t h e n 

t h e w h o l e nasal c a v i t y is p a c k e d t i g h t l y b y l a y e r i n g t h e 

gauze f r o m f l o o r t o t h e r o o f a n d from b e f o r e b a c k w a r d s . 



P a c k i n g c a n also be d o n e i n v e r t i c a l layers f r o m b a c k t o t h e 

f r o n t ( F i g . 3 3 . 3 ) . O n e o r b o t h cavit ies m a y n e e d to be 

p a c k e d . P a c k can be r e m o v e d af ter 2 4 h o u r s i f b l e e d i n g 

has s t o p p e d . S o m e t i m e s , i t has t o be k e p t f o r 2 t o 3 days; 

i n that case, systemic a n t i b i o t i c s s h o u l d be g i v e n t o p r e 

v e n t sinus i n f e c t i o n a n d t o x i c s h o c k s y n d r o m e . 

Posterior Nasal Packing 

I t is r e q u i r e d f o r p a t i e n t s b l e e d i n g p o s t e r i o r l y i n t o t h e 

t h r o a t . A postnasal p a c k is f i r s t p r e p a r e d b y t y i n g t h r e e 

s i l k t ies t o a p i e c e o f gauze r o l l e d i n t o t h e shape o f a c o n e . 

A r u b b e r c a t h e t e r is passed t h r o u g h t h e nose a n d its e n d 

b r o u g h t o u t f r o m t h e m o u t h ( F i g . 3 3 . 4 ) . E n d s o f t h e s i l k 

threads are t i e d t o i t a n d c a t h e t e r w i t h d r a w n f r o m nose . 

P a c k , w h i c h f o l l o w s t h e s i lk t h r e a d , is n o w g u i d e d i n t o 

t h e n a s o p h a r y n x w i t h t h e i n d e x f i n g e r . A n t e r i o r nasal 

c a v i t y is n o w p a c k e d a n d s i lk threads t i e d o v e r a d e n t a l 

r o l l . T h e t h i r d s i lk t h r e a d is c u t s h o r t a n d a l l o w e d t o h a n g 

i n t h e o r o p h a r y n x . I t h e l p s i n easy r e m o v a l o f t h e p a c k 

la ter . Pa t ients r e q u i r i n g postnasal p a c k s h o u l d a l w a y s b e 

h o s p i t a l i s e d . I n s t e a d o f postnasal p a c k , a F o l e y ' s c a t h e t e r 

size 1 2 - 1 4 F c a n also be used . A f t e r i n s e r t i o n b a l l o o n is 

i n f l a t e d w i t h 5 - 1 0 m l o f sa l ine . T h e b u l b is i n f l a t e d w i t h 

sa l ine a n d p u l l e d f o r w a r d so t h a t c h o a n a is b l o c k e d a n d 

t h e n an a n t e r i o r nasal p a c k is k e p t i n t h e usual m a n n e r . 

T h e s e days nasal b a l l o o n s are also a v a i l a b l e ( F i g . 3 3 . 5 ) . 

A nasal b a l l o o n has t w o b u l b s , o n e f o r t h e postnasal space 

a n d t h e o t h e r f o r nasal c a v i t y . 

M e t h o d s o f a n t e r i o r n a s a l p a c k i n g . ( A ) P a c k i n g i n v e r t i c a l l a y e r s . ( B ) P a c k i n g i n h o r i z o n t a l l a y e r s . 

T e c h n i q u e o f p o s t n a s a l p a c k . 



E p i s t a x i s b a l l o o n f o r p o s t e r i o r e p i s t a x i s . P o s t e r i o r b a l l o o n 

( A ) i s i n f l a t e d w i t h 1 0 m l a n d a n t e r i o r b a l l o o n ( B ) w i t h 

3 0 m l . C a t h e t e r p r o v i d e s n a s a l a i r w a y . 

Endoscopic Cautery 

P o s t e r i o r b l e e d i n g p o i n t can s o m e t i m e s be b e t t e r l o c a t e d 

w i t h a n e n d o s c o p e . I t c a n be c o a g u l a t e d w i t h s u c t i o n c a u 

t e r y . L o c a l anaesthesia w i t h s e d a t i o n m a y be r e q u i r e d . 

Elevation of Mucoperichondrial Flap and SMR Operation 

I n case o f pers is tent o r r e c u r r e n t bleeds f r o m t h e s e p t u m , 

j u s t e l e v a t i o n o f m u c o p e r i c h o n d r i a l f lap a n d t h e n r e p o s i 

t i o n i n g i t b a c k helps t o cause f ibros is a n d c o n s t r i c t b l o o d 

vessels. S M R o p e r a t i o n can be d o n e t o a c h i e v e t h e same 

resul t o r r e m o v e a n y septal s p u r w h i c h is s o m e t i m e s t h e 

cause o f epistaxis . 

Ligation of Vessels 

External carotid. W h e n b l e e d i n g is f r o m t h e e x t e r n a l 

c a r o t i d sys tem a n d t h e c o n s e r v a t i v e measures h a v e 

f a i l e d , l i g a t i o n o f e x t e r n a l c a r o t i d a r t e r y a b o v e t h e 

o r i g i n o f s u p e r i o r t h y r o i d a r t e r y s h o u l d be d o n e . I t is 

a v o i d e d these days i n f a v o u r o f e m b o l i s a t i o n o r l i g a 

t i o n o f m o r e p e r i p h e r a l b r a n c h e s . 

Maxillary artery. L i g a t i o n o f th is a r t e r y is d o n e i n 

u n c o n t r o l l a b l e p o s t e r i o r epistaxis . A p p r o a c h is v i a 

C a l d w e l l - L u c o p e r a t i o n . P o s t e r i o r w a l l o f m a x i l l a r y 

sinus is r e m o v e d a n d t h e m a x i l l a r y a r t e r y o r its 

b ranches are b l o c k e d b y a p p l y i n g c l ips . 

E n d o s c o p i c l i g a t i o n o f t h e m a x i l l a r y a r t e r y can also 

be d o n e t h r o u g h nose. 

Ethmoidal arteries. I n a n t e r o s u p e r i o r b l e e d i n g a b o v e 

t h e m i d d l e t u r b i n a t e , n o t c o n t r o l l e d b y p a c k i n g , 

a n t e r i o r a n d p o s t e r i o r e t h m o i d a l arter ies w h i c h s u p 

p l y t h i s area, can b e l i g a t e d . T h e vessels are e x p o s e d 

i n t h e m e d i a l w a l l o f t h e o r b i t b y a n e x t e r n a l e t h 

m o i d i n c i s i o n . 

G e n e r a l M e a s u r e s in E p i s t a x i s 

M a k e the p a t i e n t sit u p w i t h a b a c k rest a n d r e c o r d any 

b l o o d loss t a k i n g place t h r o u g h s p i t t i n g o r v o m i t i n g . 

Reassure t h e p a t i e n t . M i l d s e d a t i o n s h o u l d b e g i v e n . 

K e e p c h e c k o n pulse , B P a n d r e s p i r a t i o n . 

M a i n t a i n h a e m o d y n a m i c s . B l o o d t r a n s f u s i o n m a y be 

r e q u i r e d . 

A n t i b i o t i c s m a y be g i v e n t o p r e v e n t s inusi t is , i f p a c k is 

t o be k e p t b e y o n d 2 4 h o u r s . 

I n t e r m i t t e n t o x y g e n m a y be r e q u i r e d i n pat ients w i t h 

b i l a t e r a l packs because o f increased p u l m o n a r y resis

tance f r o m n a s o p u h n o n a r y r e f l e x . 

I n v e s t i g a t e a n d t reat t h e p a t i e n t f o r any u n d e r l y i n g 

l o c a l o r g e n e r a l cause. 

H e r e d i t a r y h a e m o r r h a g i c t e l a n g e c t a s i a I t o c c u r s o n 

t h e a n t e r i o r p a r t o f nasal s e p t u m a n d is t h e cause o f r e c u r 

r e n t b l e e d i n g . I t can be t r e a t e d b y u s i n g A r g o n , K T P o r 

N d : Y A G laser. T h e p r o c e d u r e m a y r e q u i r e t o be repea ted 

several t i m e s i n a year as te langectasia recurs i n t h e s u r 

r o u n d i n g m u c o s a . S o m e cases r e q u i r e s c p t o d e r m o p l a s t y 

w h e r e a n t e r i o r p a r t o f septal m u c o s a is exc ised a n d r e p l a c e d 

b y a sp l i t s k i n graf t . 



Trauma to the Face 

I n j u r i e s o f face m a y i n v o l v e soft tissues, b o n e s o r b o t h . 

T h e m a j o r i t y o f fac ia l i n j u r i e s are caused b y a u t o m o b i l e 

acc idents . O t h e r s resul t f r o m sports , p e r s o n a l acc idents , 

assaults a n d f i g h t s . T h e m a n a g e m e n t o f facial t r a u m a can 

be d i v i d e d i n t o : 

G e n e r a l m a n a g e m e n t . 

S o f t tissue i n j u r i e s a n d t h e i r m a n a g e m e n t . 

B o n e i n j u r i e s a n d t h e i r m a n a g e m e n t . 

i d e n t i f i e d a n d s u t u r e d o v e r a p o l y e t h y l e n e t u b e , w i t h fine 

s u t u r e . T h e t u b e is l e f t f o r 3 days t o 2 w e e k s . 

G E N E R A L M A N A G E M E N T 

A i r w a y M a i n t e n a n c e o f a i r w a y s h o u l d r e c e i v e t h e 

h i g h e s t p r i o r i t y . A i r w a y is o b s t r u c t e d b y loss o f s k e l 

etal s u p p o r t , a s p i r a t i o n o f f o r e i g n b o d i e s , b l o o d o r 

gastric c o n t e n t s o r s w e l l i n g o f tissues. A i r w a y is 

secured b y i n t u b a t i o n o r t h e t r a c h e o s t o m y . 

H a e m o r r h a g e I n j u r i e s o f face m a y b l e e d p r o f u s e l y . 

B l e e d i n g s h o u l d be s t o p p e d b y pressure o r l i g a t i o n o f 

vessels. 

A s s o c i a t e d i n j u r i e s Facial i n j u r i e s m a y be associated 

w i t h i n j u r i e s o f h e a d , chest, a b d o m e n , n e c k , l a r y n x , 

c e r v i c a l s p i n e o r l i m b s a n d s h o u l d be a t t e n d e d t o . 

F a c i a l N e r v e 

I f severed, t h e facial n e r v e is e x p o s e d b y s u p e r f i c i a l p a r o t i 

d e c t o m y a n d c u t ends are a p p r o x i m a t e d w i t h 8—0 o r 10—0 

s i lk u n d e r m a g n i f i c a t i o n . 

B O N E I N J U R I E S A N D T H E I R M A N A G E M E N T 

T h e face can be d i v i d e d i n t o t h r e e r e g i o n s : 

U p p e r t h i r d : A b o v e t h e l e v e l o f s u p r a o r b i t a l r i d g e . 

M i d d l e t h i r d : B e t w e e n t h e s u p r a o r b i t a l r i d g e a n d t h e 

u p p e r t e e t h . 

L o w e r t h i r d : M a n d i b l e a n d t h e l o w e r t e e t h . 

T h e v a r i o u s f rac tures e n c o u n t e r e d i n these reg ions are 

l i s t e d i n T a b l e 3 4 . 1 . 

A . F R A C T U R E S O F U P P E R T H I R D O F F A C E 

S O F T T I S S U E I N J U R I E S A N D T H E I R 

M A N A G E M E N T 

F a c i a l L a c e r a t i o n s 

W o u n d is t h o r o u g h l y c l eaned o f a n y d i r t , grease o r f o r e i g n 

m a t t e r . T h e lacera t ions are c losed b y accurate a p p r o x i m a 

t i o n o f each layer . 

P a r o t i d G l a n d a n d D u c t 

P a r o t i d tissue, i f e x p o s e d , is r e p a i r e d b y s u t u r i n g . I n j u r i e s 

o f p a r o t i d d u c t are m o r e serious. B o t h ends o f t h e d u c t are 

1. F r o n t a l S i n u s 

F r o n t a l sinus f rac tures m a y i n v o l v e a n t e r i o r w a l l , p o s t e r i o r 

w a l l o r t h e n a s o f r o n t a l d u c t . 

Anterior wall fractures m a y be depressed o r c o m m i n u t e d . 

D e f e c t is m a i n l y c o s m e t i c . S inus is a p p r o a c h e d t h r o u g h 

a w o u n d i n t h e s k i n i f t h a t is present , o r t h r o u g h a 

b r o w i n c i s i o n . T h e b o n e f r a g m e n t s are e l e v a t e d , t a k i n g 

care n o t t o s t r ip t h e m f r o m t h e p e r i o s t e u m . T h e i n t e 

rior o f t h e sinus is a l w a y s i n s p e c t e d t o r u l e o u t f rac 

t u r e o f t h e p o s t e r i o r w a l l . 

Posterior wall fractures m a y be a c c o m p a n i e d b y d u r a l 

tears, b r a i n i n j u r y a n d C S F r h i n o r r h o e a . T h e y m a y 



T r a u m a t o t h e Face 

Fractures o f the face 

Upper third 
Fronta l sinuses 

S u p r a o r b i t a l ridge 

Fronta l bone 

Middle third 
Nasal bones a n d s e p t u m 

N a s o - o r b i t a ! area 

Z y g o m a 

Z y g o m a t i c arch 

O r b i t a l f l o o r 

M a x i l l a 

- Le Fort I (transverse) 

- Le Fort II ( p y r a m i d a l ) 

- Le Fort Hi ( c r a n i o f a c i a l d y s j u n c t i o n ) 

Lower third 
Alveolar process 

Symphysis 

B o d y 

Angle 

A s c e n d i n g ramus 

Condyle 

T e m p o r o m a n d i b u l a r j o i n t 

r e q u i r e n e u r o s u r g i c a l c o n s u l t a t i o n . D u r a l tears c a n b e 

c o v e r e d b y t e m p o r a l i s fascia. S m a l l sinuses can be 

o b l i t e r a t e d w i t h fat . 

Injury to nasofrontal duct cause o b s t r u c t i o n to sinus 

dra inage a n d m a y la ter be c o m p l i c a t e d b y a m u c o c e l e . 

I n s u c h cases, m a k e a large c o m m u n i c a t i o n b e t w e e n 

t h e sinus a n d t h e nose . S m a l l sinuses can be o b l i t e r 

a ted w i t h fa t after r e m o v i n g t h e sinus m u c o s a 

c o m p l e t e l y . 

2 . S u p r a o r b i t a l R i d g e 

R i d g e f rac tures o f t e n cause p e r i o r b i t a l e c c h y m o s i s , f l a t 

t e n i n g o f t h e e y e b r o w , p r o p t o s i s o r d o w n w a r d d isp lace 

m e n t o f eye. F r a g m e n t o f b o n e m a y also be p u s h e d i n t o 

t h e o r b i t a n d get i m p a c t e d . R i d g e f rac tures r e q u i r e o p e n 

r e d u c t i o n t h r o u g h an i n c i s i o n i n t h e b r o w o r transverse 

s k i n l i n e o f t h e f o r e h e a d . 

3 . F r a c t u r e s o f F r o n t a l B o n e 

T h e y m a y be depressed o r l i n e a r , w i t h o r w i t h o u t separa

t i o n . T h e y o f t e n e x t e n d i n t o t h e o r b i t . B r a i n i n j u r y a n d 

c e r e b r a l o e d e m a are c o m m o n l y associated w i t h each o t h e r 

a n d r e q u i r e n e u r o s u r g i c a l c o n s u l t a t i o n . 

B. F R A C T U R E S O F M I D D L E T H I R D 

O F F A C E 

1 . N a s a l B o n e s a n d S e p t u m 

Fractures o f nasal b o n e s are t h e m o s t c o m m o n because o f 

t h e p r o j e c t i o n o f nose o n t h e face. T r a u m a t i c forces m a y 

act f r o m t h e f r o n t o r side. M a g n i t u d e o f f o r c e w i l l d e t e r 

m i n e t h e d e p t h o f i n j u r y . 

Types of Nasal Fractures (F ig . 3 4 . 1 ) 

D e p r e s s e d T h e y are d u e t o frontal b l o w . L o w e r p a r t o f 

nasal bones w h i c h is t h i n n e r , easily gives w a y . A severe 

frontal b l o w w i l l cause " o p e n - b o o k f r a c t u r e " i n w h i c h 

nasal s e p t u m is co l lapsed a n d nasal b o n e s sp layed o u t . S t i l l , 

greater forces w i l l cause c o m m i n u t i o n o f nasal b o n e s a n d 

Types o f fractures . ( A ) N o r m a l , (B) Fronta l b l o w causing 

depressed fracture or o p e n - b o o k f rac ture a n d ( C ) Lateral 

b l o w caus ing dev ia t ion o f nasal br idge o r depression o f one 

nasal bone . 



e v e n t h e f r o n t a l processes o f m a x i l l a e w i t h flattening a n d 

w i d e n i n g o f nasal d o r s u m . 

A n g u l a t e d A lateral b l o w m a y cause u n i l a t e r a l depress ion 

o f nasal b o n e o n t h e same side o r m a y f rac ture b o t h the 

nasal bones a n d t h e s e p t u m w i t h d e v i a t i o n o f nasal b r i d g e . 

Nasa l f rac tures are o f t e n a c c o m p a n i e d b y i n j u r i e s o f 

nasal s e p t u m w h i c h m a y be s i m p l y b u c k l e d , d i s l o c a t e d o r 

f r a c t u r e d i n t o several pieces. Septal h a e m a t o m a m a y f o r m . 

Clinical Features 

S w e l l i n g o f nose. A p p e a r s w i t h i n f e w h o u r s a n d m a y 

o b s c u r e details o f e x a m i n a t i o n . 

P e r i o r b i t a l e c c h y m o s i s . 

T e n d e r n e s s . 

N a s a l d e f o r m i t y . N o s e m a y be depressed f r o m t h e 

f r o n t o r s ide, o r t h e w h o l e o f t h e nasal p y r a m i d d e v i 

a ted t o o n e s ide . 

C r e p i t u s a n d m o b i l i t y o f f r a c t u r e d f r a g m e n t s . 

Epis tax i s . 

N a s a l o b s t r u c t i o n d u e t o septal i n j u r y o r h a e m a t o m a . 

Lacerat ions o f the nasal sk in w i t h exposure o f nasal bones 

a n d car t i lage m a y be seen i n c o m p o u n d f rac tures . 

Diagnosis 

D i a g n o s i s is best m a d e o n p h y s i c a l e x a m i n a t i o n . X - r a y s 

m a y o r m a y n o t s h o w f r a c t u r e ( F i g . 34 .2 ) . P a t i e n t s h o u l d 

n o t be dismissed as h a v i n g n o f r a c t u r e because X - r a y s d i d 

n o t r e v e a l i t . 

X - r a y s s h o u l d i n c l u d e W a t e r s ' v i e w , r i g h t a n d l e f t la tera l 

v i e w s a n d o c c l u s a l v i e w . 

Treatment 

S i m p l e f rac tures w i t h o u t d i s p l a c e m e n t n e e d n o t r e a t m e n t ; 

o t h e r s m a y r e q u i r e c losed o r o p e n r e d u c t i o n . Presence o f 

o e d e m a in ter feres w i t h accurate r e d u c t i o n b y c losed m e t h 

ods . T h e r e f o r e , t h e best t i m e t o r e d u c e a f r a c t u r e is b e f o r e 

t h e appearance o f o e d e m a , o r after i t has subs ided, w h i c h 

is u s u a l l y i n 5—7 days. I t is d i f f i c u l t t o r e d u c e a nasal f r a c 

t u r e after 2 w e e k s because i t heals b y t h a t t i m e . H e a l i n g is 

faster i n c h i l d r e n a n d t h e r e f o r e ear l ier r e d u c t i o n is 

i m p e r a t i v e . 

C l o s e d r e d u c t i o n D e p r e s s e d f rac tures o f nasal b o n e s 

susta ined b y e i t h e r f r o n t a l o r lateral b l o w , c a n be r e d u c e d 

b y a s t r a i g h t b l u n t e l e v a t o r g u i d e d b y d i g i t a l m a n i p u l a t i o n 

f r o m o u t s i d e . 

L a t e r a l l y , d i s p l a c e d nasal b r i d g e can be r e d u c e d b y f i r m 

d i g i t a l pressure i n t h e o p p o s i t e d i r e c t i o n . I m p a c t e d f r a g 

m e n t s s o m e t i m e s r e q u i r e d i s i m p a c t i o n w i t h W a l s h a m o r 

Asche ' s forceps b e f o r e r e a l i g n m e n t . Septal f rac tures are also 

r e d u c e d b y Asche ' s forceps . Septal h a e m a t o m a , i f present , 

m u s t be d r a i n e d . 

F r a c t u r e d n a s a l b o n e ( a r r o w ) a s s e e n i n r a d i o g r a p h . 

S i m p l e f rac tures m a y n o t r e q u i r e intranasal p a c k i n g . 

U n s t a b l e f rac tures r e q u i r e intranasal p a c k i n g a n d e x t e r n a l 

s p l i n t a g e . 

O p e n r e d u c t i o n E a r l y o p e n r e d u c t i o n i n nasal f ractures 

is r a r e l y r e q u i r e d . T h i s is i n d i c a t e d w h e n c l o s e d m e t h o d s 

f a i l . C e r t a i n septal i n j u r i e s can be b e t t e r r e d u c e d b y o p e n 

m e t h o d s . 

H e a l e d nasal d e f o r m i t i e s r e s u l t i n g f r o m nasal t r a u m a can 

be c o r r e c t e d b y r h i n o p l a s t y o r s e p t o r h i n o p l a s t y . 

2 . Naso-orbital Fractures 

D i r e c t f o r c e o v e r t h e n a s i o n f rac tures nasal b o n e s a n d d i s 

places t h e m p o s t e r i o r l y . P e r p e n d i c u l a r plate o f e t h m o i d , 

e t h m o i d a l a ir cells a n d m e d i a l o r b i t a l w a l l are f r a c t u r e d 

a n d d r i v e n p o s t e r i o r l y . I n j u r y m a y i n v o l v e c r i b r i f o r m 

p l a t e , f r o n t a l s inus, f r o n t o n a s a l d u c t , e x t r a o c u l a r muscles , 

e y e b a l l a n d t h e l a c r i m a l apparatus . M e d i a l c a n t h a l l i g a m e n t 

m a y b e a v u l s e d . 

Clinical Features 

T e l e c a n t h u s , d u e t o la tera l d i s p l a c e m e n t o f m e d i a l 

o r b i t a l w a l l . 

P u g nose. B r i d g e o f nose is depressed a n d t ip t u r n e d u p . 

P e r i o r b i t a l e c c h y m o s i s . 



O r b i t a l h a e m a t o m a d u e t o b l e e d i n g f r o m a n t e r i o r a n d 

p o s t e r i o r e t h m o i d a l arteries . 

C S F leakage d u e t o f r a c t u r e o f c r i b r i f o r m plate a n d 

d u r a . 

D i s p l a c e m e n t o f e y e b a l l . 

Diagnosis 

V a r i o u s fac ia l f i l m s w i l l be r e q u i r e d t o assess t h e e x t e n t o f 

f r a c t u r e a n d i n j u r y t o o t h e r fac ia l bones . C T scans are 

m o r e u s e f u l . 

Treatment 

C l o s e d r e d u c t i o n I n u n c o m p l i c a t e d cases, f rac ture is 

r e d u c e d w i t h Asche 's forceps a n d stabil ised b y a w i r e passed 

t h r o u g h f r a c t u r e d b o n y f r a g m e n t s a n d s e p t u m a n d t h e n t i e d 

o v e r t h e lead plates. Intranasal p a c k i n g is g i v e n . S p l i n t i n g is 

k e p t f o r 10 days o r so. 

O p e n r e d u c t i o n T h i s is r e q u i r e d i n cases w i t h ex tens ive 

c o m m i n u t i o n o f nasal a n d o r b i t a l b o n e s , a n d those c o m 

p l i c a t e d b y o t h e r i n j u r i e s t o l a c r i m a l apparatus , m e d i a l 

cantha l l i g a m e n t s , f r o n t a l s inus, etc . 

A n H - t y p e i n c i s i o n gives adequate e x p o s u r e o f t h e f r a c 

t u r e d area. T h i s can be e x t e n d e d t o t h e e y e b r o w s i f access 

to f r o n t a l sinuses is also r e q u i r e d . 

Nasa l bones are r e d u c e d u n d e r v i s i o n a n d b r i d g e h e i g h t 

is a c h i e v e d . M e d i a l o r b i t a l w a l l s can be r e d u c e d . M e d i a l c a n -

t h a i l i g a m e n t s , i f avulsed, are res tored w i t h a t h r o u g h a n d 

t h r o u g h w i r e . Intranasal p a c k i n g m a y b e r e q u i r e d t o restore 

the c o n t o u r . W h e n b o n e c o m m i n u t i o n is severe, r e s t o r a t i o n 

o f m e d i a l cantha l l i g a m e n t s a n d l a c r i m a l apparatus s h o u l d 

rece ive pre ference o v e r r e c o n s t r u c t i o n o f nasal c o n t o u r . 

3 . F r a c t u r e s o f Z y g o m a ( T r i p o d F r a c t u r e ) 

A f t e r nasal bones , z y g o m a is t h e s e c o n d m o s t f r e q u e n t l y 

f r a c t u r e d b o n e . U s u a l l y , t h e cause is d i r e c t t r a u m a . L o w e r 

s e g m e n t o f z y g o m a is p u s h e d m e d i a l l y a n d p o s t e r i o r l y 

r e s u l t i n g i n f l a t t e n i n g o f t h e m a l a r p r o m i n e n c e a n d a s tep-

d e f o r m i t y at t h e i n f r a o r b i t a l m a r g i n . Z y g o m a is separated at 

its t h r e e processes ( F i g . 3 4 . 3 ) . F r a c t u r e l i n e passes t h r o u g h 

z y g o m a t i c o f r o n t a l s u t u r e , o r b i t a l f l o o r , i n f r a o r b i t a l m a r g i n 

a n d f o r a m e n , a n t e r i o r w a l l o f m a x i l l a r y sinus a n d t h e z y g o 

m a t i c o t e m p o r a l su ture . O r b i t a l c o n t e n t s m a y h e r n i a t e i n t o 

t h e m a x i l l a r y s inus. 

Clinical Features 

F l a t t e n i n g o f m a l a r p r o m i n e n c e . 

S t e p - d e f o r m i t y o f i n f r a o r b i t a l m a r g i n . 

Anaesthes ia i n t h e d i s t r i b u t i o n o f i n f r a o r b i t a l n e r v e . 

T r i s m u s , d u e t o depress ion o f z y g o m a o n t h e u n d e r 

l y i n g c o r o n o i d process . 

Zygomatico-frontal fracture Zygomaticotemporal fracture 

Infraorbital fractur 

F r a c t u r e z y g o m a l e f t . 

O b l i q u e p a l p e b r a l f issure, d u e t o t h e d i s p l a c e m e n t o f 

l a te ra l p a l p e b r a l l i g a m e n t . 

R e s t r i c t e d o c u l a r m o v e m e n t s , d u e t o e n t r a p m e n t o f 

i n f e r i o r rec tus m u s c l e . I t m a y cause d i p l o p i a . 

P e r i o r b i t a l e m p h y s e m a , d u e t o escape o f a ir f r o m t h e 

m a x i l l a r y sinus o n n o s e - b l o w i n g . 

Diagnosis 

W a t e r s ' o r exaggera ted W a t e r s ' v i e w s h o w s t h e f r a c t u r e 

a n d d i s p l a c e m e n t t h e best. M a x i l l a r y sinus m a y s h o w 

c l o u d i n g d u e t o t h e presence o f b l o o d . C o m m i n u t i o n 

w i t h d e p r e s s i o n o f o r b i t a l floor a n d h e r n i a t i o n o f o r b i t a l 

c o n t e n t s c a n n o t b e seen o n p l a i n X - r a y s . C T scan o f the 

o r b i t a l w i l l be m o r e u s e f u l . 

Treatment 

O n l y d i s p l a c e d f rac tures r e q u i r e t r e a t m e n t . O p e n r e d u c 

t i o n a n d i n t e r n a l w i r e f i x a t i o n gives best results . F r a c t u r e is 

e x p o s e d at t h e f r o n t o z y g o m a t i c s u t u r e t h r o u g h la tera l 

b r o w i n c i s i o n a n d r e d u c e d b y passing an e l e v a t o r b e h i n d 

t h e z y g o m a . W i r e f i x a t i o n is d o n e at f r o n t o z y g o m a t i c 

s u t u r e a n d i n f r a o r b i t a l m a r g i n . T h e l a t t e r is e x p o s e d b y a 

separate i n c i s i o n i n t h e l o w e r l i d . F r a c t u r e o f o r b i t a l floor 

can also be r e p a i r e d t h r o u g h t h i s i n c i s i o n . 

T r a n s a n t r a l a p p r o a c h is less f a v o u r a b l e . A n t r u m is 

e x p o s e d as i n C a l d w e l l - L u c o p e r a t i o n , b l o o d is aspirated, 

f rac ture r e d u c e d a n d t h e n stabil ised b y a p a c k i n t h e a n t r u m . 

Fractures o f o r b i t a l f l o o r can also be r e d u c e d . A n t r a l p a c k is 

r e m o v e d i n a b o u t 10 days t h r o u g h t h e b u c c a l i n c i s i o n , 

w h i c h is l e f t o p e n at t h e e n d o f o p e r a t i o n , o r t h r o u g h t h e 

intranasal a n t r o s t o m y r o u t e . 



Diseases of Nose and 

4 . F r a c t u r e s o f Z y g o m a t i c A r c h 

Z y g o m a t i c a r c h g e n e r a l l y breaks i n t o t w o f r a g m e n t s w h i c h 

get depressed. T h e r e are t h r e e f r a c t u r e l ines , o n e at each 

e n d a n d t h i r d i n t h e c e n t r e o f t h e a r c h . 

Clinical Features 

C h a r a c t e r i s t i c features are depress ion i n t h e area o f 

z y g o m a t i c a r c h , l o c a l p a i n aggravated b y t a l k i n g a n d c h e w 

i n g , t r i s m u s o r l i m i t a t i o n o f t h e m o v e m e n t s o f m a n d i b l e 

d u e t o i m p i n g e m e n t o f f r a g m e n t s o n t h e c o n d y l e o r c o r o -

n o i d process. 

Diagnosis 

A r c h f rac tures are best seen o n s u b m e n t o v e r t i c a l v i e w o f 

t h e s k u l l . W a t e r s 1 v i e w is also t a k e n . 

Treatment 

A v e r t i c a l i n c i s i o n is m a d e i n t h e h a i r - b e a r i n g area a b o v e o r 

i n front o f t h e ear, c u t t i n g t h r o u g h t e m p o r a l fascia. A n e le 

v a t o r is passed deep t o t e m p o r a l fascia a n d c a r r i e d u n d e r t h e 

depressed b o n y f ragments w h i c h are t h e n r e d u c e d . F i x a t i o n 

is usual ly n o t r e q u i r e d as t h e f ragments r e m a i n stable. 

5 . F r a c t u r e s o f O r b i t a l F l o o r 

H y p o a e s t h e s i a o r anaesthesia o f c h e e k a n d u p p e r l i p , 

i f i n f r a o r b i t a l n e r v e is i n v o l v e d . 

Diagnosis 

W a t e r s ' v i e w s h o w s a c o n v e x o p a c i t y b u l g i n g i n t o t h e 

a n t r u m f r o m a b o v e ( t e a r - d r o p o p a c i t y ) . C T scans m a y 

c o n f i r m t h e d iagnos is ( F i g . 3 4 . 5 ) . E n t r a p m e n t o f i n f e r i o r 

rec tus a n d i n f e r i o r o b l i q u e muscles is d i a g n o s e d b y a s k i n g 

t h e p a t i e n t t o l o o k u p a n d d o w n , o r b y t h e t r a c t i o n test. 

T h e l a t t e r is p e r f o r m e d b y g r a s p i n g the g l o b e a n d passively 

r o t a t i n g i t t o c h e c k f o r r e s t r i c t i o n o f its m o v e m e n t s . 

Treatment 

I n d i c a t i o n s f o r s u r g e r y i n c l u d e e n o p h t h a l m o s a n d persis

t e n t d i p l o p i a d u e t o e n t r a p m e n t o f m u s c l e . O r b i t a l f l o o r 

fractures can be sat is factor i ly r e d u c e d b y a f i n g e r passed 

i n t o t h e a n t r u m t h r o u g h a transantral a p p r o a c h . A p a c k can 

be k e p t i n t h e a n t r u m t o s u p p o r t t h e f r a g m e n t s . I n f r a 

o r b i t a l a p p r o a c h , t h r o u g h a s k i n crease o f t h e l o w e r l i d , can 

also be used e i t h e r a l o n e o r i n c o m b i n a t i o n w i t h t r a n s a n t 

ral a p p r o a c h . B a d l y c o m m i n u t e d fractures o f o r b i t a l floor 

can be r e p a i r e d b y a b o n e gra f t f r o m t h e i l iac crest, nasal 

s e p t u m o r t h e a n t e r i o r w a l l o f t h e a n t r u m . S i l i c o n o r t e f l o n 

sheets have also b e e n used t o r e c o n s t r u c t t h e o r b i t a l floor 

b u t a u t o g e n o u s grafts are p r e f e r a b l e . 

Z y g o m a t i c a n d L e F o r t I I m a x i l l a r y f rac tures are a lways 

a c c o m p a n i e d b y f rac tures o f o r b i t a l f l o o r . I s o l a t e d fractures 

o f o r b i t a l floor, w h e n a large b l u n t o b j e c t str ikes the globes , 

are c a l l e d "blow out fractures" O r b i t a l c o n t e n t s m a y h e r n i a t e 

i n t o t h e a n t r u m ( F i g . 3 4 . 4 ) . 

Clinical Features 

E c c h y m o s i s o f l i d , c o n j u n c t i v a a n d sclera. 

E n o p h t h a l m o s w i t h i n f e r i o r d i s p l a c e m e n t o f t h e e y e 

b a l l . T h i s b e c o m e s a p p a r e n t w h e n o e d e m a subsides. 

D i p l o p i a , w h i c h m a y be d u e t o d i s p l a c e m e n t o f t h e 

eyeba l l o r e n t r a p m e n t o f i n f e r i o r rectus a n d i n f e r i o r 

o b l i q u e muscles , 

6 . F r a c t u r e s o f M a x i l l a ( F i g . 3 4 . 6 ) 

T h e y are c lassi f ied i n t o 3 types . 

Le Fort I (transverse) f r a c t u r e runs a b o v e a n d p a r a l l e l t o 

t h e palate . I t crosses l o w e r p a r t o f nasal s e p t u m , m a x i l 

l a r y antra a n d t h e p t e r y g o i d plates. 

F i g u r e 3 4 . 4 

B l o w o u t f r a c t u r e w i t h h e r n i a t i o n o f o r b i t a l c o n t e n t s i n t o t h e 

m a x i l l a r y s i n u s . C T s c a n s h o w i n g b l o w o u t f r a c t u r e o f r i g h t o r b i t a l f l o o r . 



T r a u m a to the Face 

Le Fort II (pyramidal) f r a c t u r e passes t h r o u g h t h e r o o t 

o f nose , l a c r i m a l b o n e , floor o f o r b i t , u p p e r p a r t o f 

m a x i l l a r y sinus a n d p t e r y g o i d plates. T h i s f r a c t u r e has 

s o m e features c o m m o n w i t h t h e z y g o m a t i c f rac tures . 

Le Fort III (craniofacial dysjunction). T h e r e is c o m p l e t e 

separa t ion o f fac ia l b on es f r o m t h e c r a n i a l b o n e s . T h e 

f r a c t u r e l i n e passes t h r o u g h r o o t o f nose , e t h m o f r o n -

tal j u n c t i o n , s u p e r i o r o r b i t a l f issure, la teral w a l l o f 

o r b i t , f r o n t o z y g o m a t i c a n d t e m p o r o z y g o m a t i c sutures 

a n d t h e u p p e r p a r t o f p t e r y g o i d plates. 

Clinical Features 

M a l o c c l u s i o n o f t e e t h w i t h a n t e r i o r o p e n b i t e . 

E l o n g a t i o n o f m i d f a c e . 

M o b i l i t y i n t h e m a x i l l a . 

C S F r h i n o r r h o e a . C r i b r i f o r m plate is i n j u r e d i n 

L e F o r t I I a n d L e F o r t I I I f rac tures . 

F i g u r e 3 4 . 6 

F r a c t u r e s o f m a x i l l a : ( A ) L e F o r t I, ( B ) L e F o r t II, ( C ) L e F o r t III. 

Diagnosis 

X - r a y s , h e l p f u l i n diagnosis o f m a x i l l a r y f rac tures are 

W a t e r s ' v i e w , p o s t e r o a n t e r i o r v i e w , la tera l v i e w a n d t h e 

C T scans. T h e y h e l p t o de l inea te f r a c t u r e l ines a n d t h e 

d i s p l a c e m e n t o f f r a g m e n t s . 

Treatment 

T r e a t m e n t o f m a x i l l a r y f rac tures is c o m p l e x . I m m e d i a t e 

a t t e n t i o n is p a i d t o res tore t h e a i r w a y a n d s top severe h a e 

m o r r h a g e f r o m m a x i l l a r y a r t e r y o r its branches . F o r g o o d 

cosmet ic a n d f u n c t i o n a l results, fractures s h o u l d be treated as 

early as t h e pat ient 's c o n d i t i o n p e m i i t s . Associated i n t r a c r a 

n i a l a n d cerv ica l spine in jur ies m a y delay specific t r e a t m e n t . 

F i x a t i o n o f m a x i l l a r y f rac tures can be a c h i e v e d b y : 

I n t e r d e n t a l w i r i n g . 

I n t e r m a x i l l a r y w i r i n g u s i n g a r c h bars. 

O p e n r e d u c t i o n a n d interosseous w i r i n g as i n z y g o 

m a t i c f rac tures . 

W i r e slings f r o m f r o n t a l b o n e , z y g o m a o r i n f r a o r b i t a l 

r i m t o t h e t e e t h o r a r c h bars. 

C . F R A C T U R E S O F L O W E R T H I R D 

F r a c t u r e s o f M a n d i b l e 

Condylar 
process \ 35% / 

Rar 

Angle 

Fractures o f m a n d i b l e h a v e b e e n classified a c c o r d i n g t o 

t h e i r l o c a t i o n ( F i g . 3 4 . 7 ) . C o n d y l a r f rac tures are t h e m o s t 

c o m m o n . T h e y are f o l l o w e d , i n f r e q u e n c y , b y fractures 

o f t h e angle , b o d y a n d s y m p h y s i s ( m n e m o n i c C A B S ) . 

Fractures o f t h e r a m u s , c o r o n o i d a n d a lveo lar processes are 

u n c o m m o n . 

M u l t i p l e f rac tures are seen as f r e q u e n d y as s ingle ones. 

M o s t o f t h e m a n d i b u l a r f rac tures are t h e resul t o f d i r e c t 

t r a u m a ; h o w e v e r , c o n d y l a r f rac tures are caused b y i n d i r e c t 

Coronoid 
process 

Alveolar process 

Symphysis 

Body 

F i g . 3 4 . 7 

F r a c t u r e s o f m a n d i b l e ( D i n g m a n ' s c l a s s i f i c a t i o n ) . C o n d y l a r f r a c t u r e s a r e t h e m o s t c o m m o n , f o l l o w e d b y t h o s e o f t h e a n g l e , b o d y a n d 

s y m p h y s i s o f m a n d i b l e . R e m e m b e r C A B S . 



t r a u m a t o t h e c h i n o r o p p o s i t e side o f t h e b o d y o f m a n 

d i b l e . D i s p l a c e m e n t o f m a n d i b u l a r f rac tures is d e t e r m i n e d 

b y (i) t h e p u l l o f muscles a t t a c h e d t o t h e f r a g m e n t s , 

( i i ) d i r e c t i o n o f f r a c t u r e l i n e a n d ( i i i ) b e v e l o f t h e f r a c t u r e . 

Clinical Features 

In fractures of condyle, i f f r a g m e n t s are n o t d i s p l a c e d , p a i n 

a n d t r i s m u s are t h e m a i n features a n d tenderness is e l i c i t e d 

at t h e site o f f r a c t u r e . I f f r a g m e n t s are d i s p l a c e d , t h e r e is i n 

a d d i t i o n , m a l o c c l u s i o n o f t e e t h a n d d e v i a t i o n o f j a w t o t h e 

o p p o s i t e side o n o p e n i n g the m o u t h . 

M o s t o f t h e fractures of angle, body and symphysis, can be 

d i a g n o s e d b y i n t r a o r a l a n d e x t r a o r a l p a l p a t i o n . S t e p -

d e f o r m i t y , m a l o c c l u s i o n o f t e e t h , e c c h y m o s i s o f o r a l m u c o s a , 

tenderness at t h e site o f f rac ture a n d c r e p i t u s m a y be seen. 

Diagnosis 

X - r a y s usefu l i n m a n d i b u l a r f rac tures are P A v i e w o f t h e 

s k u l l ( f o r c o n d y l e ) , r i g h t a n d l e f t o b l i q u e v i e w s o f m a n d i 

b l e a n d t h e p a n o r e x v i e w . 

Treatment 

B o t h c l o s e d a n d o p e n m e t h o d s are used f o r r e d u c t i o n a n d 

f i x a t i o n o f t h e m a n d i b u l a r f rac tures . 

I n dosed methods, i n t e r d e n t a l w i r i n g a n d i n t e r m a x i l l a r y 

f i x a t i o n are u s e f u l . E x t e r n a l p i n f i x a t i o n c a n also be used. 

I n t h e open methods, fracture site is e x p o s e d a n d f r a g 

m e n t s f i x e d b y d i r e c t interosseous w i r i n g . T h i s is f u r t h e r 

s t r e n g t h e n e d b y a w i r e t i e d i n a f i g u r e o f e i g h t m a n n e r . 

T h e s e days, c o m p r e s s i o n plates are avai lable t o f i x t h e 

fragments. W i t h t h e i r use, p r o l o n g e d i m m o b i l i s a t i o n a n d 

i n t e r m a x i l l a r y f i x a t i o n can be a v o i d e d . 

C o n d y l a r f rac tures are also t r e a t e d b y i n t e r m a x i l l a r y 

f i x a t i o n w i t h a r c h bars a n d r u b b e r bands . S o m e t i m e s , o p e n 

r e d u c t i o n a n d interosseous w i r i n g m a y be r e q u i r e d i n a d u l t 

e d e n t u l o u s p a t i e n t s w i t h b i l a t e r a l c o n d y l a r f rac tures o r i n 

f rac tures o f c h i l d r e n . 

I m m o b i l i s a t i o n o f m a n d i b l e b e y o n d t h r e e w e e k s , i n c o n 

d y l a r fractures, can cause ankylos is o f t e m p o r o m a n d i b u l a r 

j o i n t s . T h e r e f o r e , i n t e r m a x i l l a r y w i r e s are r e m o v e d a n d j a w 

exercises s tarted. I f o c c l u s i o n is s t i l l d i s t u r b e d , i n t e r m a x i l 

l a r y w i r e s are r e a p p l i e d f o r a n o t h e r w e e k a n d t h e process 

repea ted t i l l t h e b i t e a n d j a w m o v e m e n t s are n o r m a l . 

O R O A N T R A L F I S T U L A 

I t is a c o m m u n i c a t i o n b e t w e e n t h e a n t r u m a n d o r a l c a v i t y . 

T h e f i s t u l o u s o p e n i n g m a y be s i t u a t e d o n t h e a l v e o l u s o r 

g i n g i v o l a b i a l sulcus. 

Aetiology 

D e n t a l e x t r a c t i o n , T h i s is t h e m o s t i m p o r t a n t cause. 

R o o t s o f s e c o n d p r e m o l a r a n d u p p e r m o l a r s ( f irst a n d 

s o m e t i m e s 2 n d a n d 3 r d ) are c lose ly r e l a t e d t o t h e 

a n t r a l c a v i t y a n d t h e i r e x t r a c t i o n m a y l e a d t o f i s tu la 

f o r m a t i o n . Presence o f apica l t o o t h abscess p r e d i s 

poses t o i t . 

F a i l u r e o f sublab ia l i n c i s i o n to hea l after C a l d w e l l -

L u c o p e r a t i o n . 

E r o s i o n o f a n t r u m b y c a r c i n o m a . 

Fractures o r p e n e t r a t i n g i n j u r i e s o f m a x i l l a . 

O s t e i t i s o f m a x i l l a , syphi l i s o r m a l i g n a n t g r a n u l o m a . 

Clinical Features 

Regurgitation of food. F o o d o r f l u i d s pass f r o m o r a l c a v 

i t y i n t o t h e a n t r u m a n d t h e n c e i n t o t h e nose. 

Discharge. A n t r u m is a lways i n f e c t e d . F o u l - s m e l l i n g 

d ischarge is seen, f i l l i n g t h e nose o r e x u d i n g f r o m t h e 

f i s t u l o u s o p e n i n g i n t o t h e m o u t h . 

Inability to build positive or negative pressure in the mouth. 

P a t i e n t w i l l have d i f f i c u l t y t o b l o w t h e w i n d i n s t r u 

m e n t s o r d r i n k t h r o u g h a s t r a w . T o d r i n k t h r o u g h a 

s t raw, n e g a t i v e pressure has t o be c reated i n t h e o r a l 

c a v i t y . T h i s c a n n o t be d o n e i n t h e presence o f an 

o r o a n t r a l f i s tu la as a ir gets d r a w n f r o m nose t o a n t r u m 

t o o r a l c a v i t y . R e v e r s e is t r u e w h e n b l o w i n g w i n d 

i n s t r u m e n t s ; ins tead o f b u i l d i n g a p o s i t i v e pressure i n 

t h e o r a l c a v i t y , a ir is b l o w n o u t f r o m t h e o r a l c a v i t y t o 

a n t r u m a n d o u t t h r o u g h t h e nose. 

Diagnosis 

A p r o b e c a n be passed f r o m t h e f i s t u l o u s o p e n i n g i n t h e 

o r a l c a v i t y i n t o t h e a n t r u m . 

Treatment 

Recent fistula. W h e n f i s tu la is d i s c o v e r e d i m m e d i a t e l y after 

t o o t h e x t r a c t i o n , a n d t h e r e is n o i n f e c t i o n o r a r e t a i n e d 

t o o t h i n t h e a n t r u m , c o n s e r v a t i v e t r e a t m e n t w i t h s u t u r i n g 

o f g u m m a r g i n s a n d a course o f a n t i b i o t i c s is e f f e c t i v e . 

Chronic fistula or a large fistula. I t r e q u i r e s surgica l r e p a i r 

b y a palatal o r a b u c c a l flap. M a x i l l a r y s inusit is is f i rs t t r e a t e d 

b y r e p e a t e d i r r i g a t i o n s a n d a n t i b i o t i c s . S q u a m o u s - l i n e d 

f i s t u l o u s t r a c k is exc i sed , b o n y edges o f t h e f i s tu la are 

s m o o t h e n e d a n d p r e p a r e d f o r t h e flaps t o sit p r o p e r l y . 

C a l d w e l l - L u c o p e r a t i o n m a y be r e q u i r e d t o r e m o v e a 

r e t a i n e d t o o t h r o o t o r a f o r e i g n b o d y , c lear t h e a n t r u m o f 

diseased m u c o s a a n d t o p r o v i d e a nasoantra l w i n d o w f o r 

free d r a i n a g e . S o m e fistulas are b e t t e r c losed b y a d e n t a l 

o b t u r a t o r . T h e l a t t e r also p e r m i t s o b s e r v a t i o n o f a n t r a l 

c a v i t y p a r t i c u l a r l y i n those t r e a t e d f o r cancer . 



Ana tomy and Physiology o f 
Paranasal Sinuses 

A N A T O M Y O F P A R A N A S A L S I N U S E S 

Paranasal sinuses are a i r - c o n t a i n i n g cavit ies i n c e r t a i n 

b o n e s o f s k u l l . T h e y are f o u r o n each side. 

C l i n i c a l l y , paranasal sinuses h a v e b e e n d i v i d e d i n t o t w o 

g r o u p s : 

Anterior group. T h i s i n c l u d e s m a x i l l a r y , f r o n t a l a n d a n t e 

r i o r e t h m o i d a l . T h e y a l l o p e n i n t h e m i d d l e m e a t u s a n d 

t h e i r ostia He a n t e r i o r t o basal l a m e l l a o f m i d d l e t u r b i n a t e . 

Posterior groups. T h i s i n c l u d e s p o s t e r i o r e t h m o i d a l sinuses 

w h i c h o p e n i n t h e s u p e r i o r meatus , a n d t h e s p h e n o i d sinus 

w h i c h o p e n i n s p h e n o e t h m o i d a l recess. 

Maxillary Sinus (Antrum of Highmore) 

I t is t h e largest o f paranasal sinuses a n d o c c u p i e s t h e b o d y 

o f m a x i l l a . I t is p y r a m i d a l i n shape w i t h base t o w a r d s l a te ra l 

w a l l o f nose a n d apex d i r e c t e d la tera l ly i n t o t h e z y g o m a t i c 

process o f m a x i l l a a n d s o m e t i m e s i n t h e z y g o m a t i c b o n e 

i t s e l f ( F i g . 3 5 . 1 ) . O n an average, m a x i l l a r y sinus has a capac

i t y o f 15 m l i n an a d u l t . 

Relations 

Anterior wall is f o r m e d b y fac ia l surface o f m a x i l l a a n d is 

r e l a t e d t o t h e soft tissues o f c h e e k . 

Posterior wall is r e l a t e d t o i n f r a t e m p o r a l a n d p t e r y g o p a l a 

t i n e fossae. 

Medial ivall is r e l a t e d t o t h e m i d d l e a n d i n f e r i o r meatuses . 

A t places, t h i s w a l l is t h i n a n d m e m b r a n o u s . I t is r e l a t e d t o 

u n c i n a t e process, a n t e r i o r a n d p o s t e r i o r f o n t a n e l l e , a n d 

i n f e r i o r t u r b i n a t e a n d m e a t u s . 

Floor is f o r m e d b y a l v e o l a r a n d p a l a t i n e processes o f 

t h e m a x i l l a a n d is s i t u a t e d a b o u t 1 c m b e l o w t h e l e v e l o f 

floor o f n o s e ( F i g . 3 5 . 1 ) . D e p e n d i n g o n t h e age a n d 

p n e u m a t i s a t i o n o f t h e s inus , t h e r o o t s o f a l l t h e m o l a r s , 

s o m e t i m e s t h e p r e m o l a r s a n d c a n i n e , are i n c lose r e l a 

t i o n t o t h e floor o f m a x i l l a r y s i n u s s e p a r a t e d f r o m i t b y 

a t h i n l a m i n a o f b o n e o r e v e n n o b o n e at a l l . O r o a n t r a l 

f i s t u l a e c a n r e s u l t f r o m e x t r a c t i o n o f a n y o f these t e e t h . 

D e n t a l i n f e c t i o n is also a n i m p o r t a n t cause o f m a x i l l a r y 

s i n u s i t i s . 

O s t i u m o f t h e m a x i l l a r y sinus is s i t u a t e d h i g h u p i n 

m e d i a l w a l l a n d opens i n t h e p o s t e r i o r p a r t o f e t h m o i d a l 

i n f u n d i b u l u m i n t o t h e m i d d l e m e a t u s . I t is u n f a v o u r a b l y 

s i t u a t e d f o r n a t u r a l d r a i n a g e . A n accessory o s t i u m is also 

present b e h i n d t h e m a i n o s t i u m i n 3 0 % o f cases. 

Roof o f t h e m a x i l l a r y sinus is f o r m e d b y t h e floor o f t h e 

o r b i t . I t is t raversed b y i n f r a o r b i t a l n e r v e a n d vessels. 

C o r o n a l s e c t i o n s h o w i n g r e l a t i o n s h i p o f m a x i l l a r y a n d e t h m o i 

d a l s i n u s e s t o o r b i t a n d t h e n a s a l c a v i t y . 



Diseases of Nose and Paranasal Sinuses 

Frontal Sinus 

E a c h f r o n t a l sinus is s i t u a t e d b e t w e e n t h e i n n e r a n d o u t e r 

tables o f f r o n t a l b o n e , a b o v e a n d deep t o t h e s u p r a o r b i t a l 

m a r g i n . I t varies i n shape a n d size a n d is o f t e n l o c u l a t e d . 

T h e t w o f r o n t a l sinuses are o f t e n a s y m m e t r i c a n d t h e 

i n t e r v e n i n g b o n y s e p t u m is t h i n a n d o f t e n o b l i q u e l y p l a c e d 

o r m a y e v e n be d e f i c i e n t . F r o n t a l sinus m a y be absent o n 

o n e o r b o t h sides o r i t m a y be v e r y large e x t e n d i n g i n t o 

o r b i t a l p late i n t h e r o o f o f t h e o r b i t . 

Anterior wall o f t h e sinus is r e l a t e d t o t h e s k i n o v e r t h e 

f o r e h e a d ; inferior wall, t o t h e o r b i t a n d its c o n t e n t s ; %adpos

terior wall t o t h e m e n i n g e s a n d f r o n t a l l o b e o f t h e b r a i n . 

O p e n i n g o f f r o n t a l sinus is s i t u a t e d i n its floor a n d leads 

i n t o t h e m i d d l e m e a t u s d i r e c t l y o r t h r o u g h a canal c a l l e d 

f r o n t o n a s a l d u c t . I n t h e m i d d l e meatus , f r o n t a l sinus drains 

i n t o f r o n t a l recess ( 5 5 % ) , a b o v e b u t n o t i n t o t h e i n f u n d i b u 

l u m ( 3 0 % ) , i n t o t h e i n f u n d i b u l u m (15%) a n d a b o v e t h e 

b u l l a e t h m o i d a l i s ( 1 % ) . 

Ethmoidal Sinuses (Ethmoid Air Cells) 

E t h m o i d a l sinuses are t h i n - w a l l e d air cavi t ies i n t h e lateral 

masses o f e t h m o i d b o n e . T h e i r n u m b e r varies f r o m 3 t o 18. 

T h e y o c c u p y t h e space b e t w e e n u p p e r t h i r d o f la teral nasal 

w a l l a n d t h e m e d i a l w a l l o f o r b i t . C l i n i c a l l y , e t h m o i d a l cells 

are d i v i d e d i n t o anterior ethmoid group w h i c h opens i n t o t h e 

m i d d l e m e a t u s , a n d posterior ethmoid group w h i c h opens 

i n t o t h e s u p e r i o r m e a t u s a n d s p h e n o e t h m o i d a l recess. 

E a c h e t h m o i d l a b y r i n t h has i m p o r t a n t r e l a t i o n s . R o o f is 

f o r m e d b y a n t e r i o r c r a n i a l fossa, la teral t o t h e c r i b r i f o r m 

p l a t e . M e n i n g e s o f b r a i n f o n n i m p o r t a n t re la t ions h e r e . 

Latera l w a l l is r e l a t e d t o t h e o r b i t . T h e t h i n p a p e r - l i k e l a m 

ina o f b o n e ( l a m i n a papyracea) separa t ing air cells f r o m t h e 

o r b i t can be easily d e s t r o y e d l e a d i n g t o spread o f e t h m o i d a l 

i n f e c t i o n s i n t o t h e o r b i t . O p t i c n e r v e f o r m s close r e l a t i o n 

sh ip w i t h t h e p o s t e r i o r e t h m o i d a l cells a n d is at risk d u r i n g 

e t h m o i d s u r g e r y . 

Sphenoid Sinus 

I t o c c u p i e s t h e b o d y o f s p h e n o i d . T h e t w o , right a n d l e f t 

sinuses, are r a r e l y s y m m e t r i c a l a n d are separated b y a t h i n 

b o n y s e p t u m w h i c h is o f t e n o b l i q u e l y p l a c e d a n d m a y 

e v e n be d e f i c i e n t ( c o m p a r e f r o n t a l s inus) . O s t i u m o f t h e 

s p h e n o i d sinus is s i t u a t e d i n t h e u p p e r p a r t o f its a n t e r i o r 

w a l l a n d drains i n t o s p h e n o e t h m o i d a l recess. 

R e l a t i o n s o f t h e s p h e n o i d sinus are i m p o r t a n t t o t h e 

s u r g e o n w h i l e d o i n g t r a n s - s p h e n o i d a l h y p o p h y s e c t o m y . 

T h e y are d e p i c t e d i n F i g . 3 5 . 2 . T h e re la t ions o f t h e s inus 

d i f f e r i n t h e a n t e r i o r a n d p o s t e r i o r parts . 

I n t h e anterior part, r o o f is re lated t o t h e o l f a c t o r y tract, 

o p t i c chiasma a n d f r o n t a l l o b e w h i l e t h e lateral w a l l is related 

t o the o p t i c n e r v e , i n t e r n a l c a r o t i d ar tery a n d m a x i l l a r y n e r v e 

a n d these s tmctures m a y stand i n r e l i e f i n t h e sinus cav i ty . 

I n t h e posterior part, r o o f is r e l a t e d t o p i t u i t a r y g l a n d i n 

t h e sella t u r c i c a w h i l e each lateral w a l l is r e l a t e d t o c a v e r n 

ous sinus, i n t e r n a l c a r o t i d a r t e r y a n d C N I I I , I V , V I a n d a l l 

t h e d i v i s i o n s o f V ( F i g . 3 5 . 3 ) . 

D e g r e e o f p n e u m a t i s a t i o n o f s p h e n o i d sinus varies a n d 

so d o t h e e x t e n t o f sinus a n d t h e s t ruc tures re la ted t o i t . 

S inus c a v i t y m a y be large a n d e x t e n d i n t o t h e w i n g s o f 

s p h e n o i d a n d e v e n p t e i y g o i d plates. 

Mucous Membrane of Paranasal Sinuses I 
Paranasal sinuses are l i n e d b y m u c o u s m e m b r a n e w h i c h is 

c o n t i n u o u s w i t h t h a t o f t h e nasal c a v i t y t h r o u g h t h e ostia 

Superolateral ridge 

Optic nerve 

( ^ — Internol carotid 
artery 

Maxillary nerve 

Vidian nerve 

C o r o n a l s e c t i o n o f s p h e n o i d s i n u s e s . N o t e t h e r e l i e f s m a d e b y 

v a r i o u s s t r u c t u r e s i n t h e c a v i t y o f s p h e n o i d s i n u s . O p t i c n e r v e 

f o r m s t h e s u p e r o l a t e r a l r i d g e . 

Pituitary 

Int. carotid 

Cavernous 
sinus 

Sphenoid sinus 

R e l a t i o n s o f s p h e n o i d s i n u s . 



o f sinuses. I t is t h i n n e r a n d less vascular c o m p a r e d t o t h a t 

o f t h e nasal c a v i t y . H i s t o l o g i c a l l y , i t is c i l i a t e d c o l u m n a r 

e p i t h e l i u m w i t h g o b l e t cells w h i c h secrete m u c u s . C i l i a are 

m o r e m a r k e d near t h e ostia o f sinuses a n d h e l p i n dra inage 

o f m u c u s i n t o t h e nasal c a v i t y . 

D e v e l o p m e n t o f P a r a n a s a l S i n u s e s 

Paranasal sinuses d e v e l o p as o u t p o u c h i n g s f r o m t h e 

m u c o u s m e m b r a n e o f la teral w a l l o f nose. A t b i r t h , o n l y 

t h e m a x i l l a r y a n d e t h m o i d a l sinuses are p r e s e n t a n d are 

large e n o u g h t o be c l i n i c a l l y s i g n i f i c a n t . 

G r o w t h o f sinuses c o n t i n u e s d u r i n g c h i l d h o o d a n d early 

a d u l t l i f e . R a d i o l o g i c a l f y , m a x i l l a r y sinuses c a n b e i d e n t i 

f i e d at 4—5 m o n t h s , e t h m o i d s at 1 year , f f o n t a l s at 6 years 

a n d s p h e n o i d s at 4 ( T a b l e 3 5 . 1 ) . 

L y m p h a t i c D r a i n a g e 

T h e l y m p h a t i c s o f m a x i l l a r y , e t h m o i d , f r o n t a l a n d s p h e 

n o i d sinuses f o r m a c a p i l l a r y n e t w o r k i n t h e i r l i n i n g 

m u c o s a a n d c o l l e c t w i t h l y m p h a t i c s o f nasal c a v i t y . T h e n 

t h e y d r a i n i n t o la tera l r e t r o p h a r y n g e a l a n d / o r j u g u l o d i g a s -

t r i c n o d e s . 

P H Y S I O L O G Y O F P A R A N A S A L S I N U S E S 

V e n t i l a t i o n o f S i n u s e s 

V e n t i l a t i o n o f paranasal sinuses takes place t h r o u g h t h e i r 

ost ia . D u r i n g i n s p i r a t i o n , a ir c u r r e n t causes n e g a t i v e p r e s 

sure i n t h e nose. T h i s varies f r o m —6 m m t o —200 m m o f 

H 7 0 , d e p e n d i n g o n t h e f o r c e o f i n s p i r a t i o n . D u r i n g e x p i 

r a t i o n , p o s i t i v e pressure is c r e a t e d i n t h e nose a n d t h i s sets 

u p eddies w h i c h v e n t i l a t e t h e sinuses. T h u s , v e n t i l a t i o n o f 

sinuses is p a r a d o x i c a l ; t h e y are e m p t i e d o f a ir d u r i n g i n s p i 

r a t i o n a n d f i l l e d w i t h a ir d u r i n g e x p i r a t i o n . T h i s is j u s t t h e 

reverse o f w h a t takes place i n l u n g s w h i c h f i l l d u r i n g i n s p i 

r a t i o n a n d e m p t y d u r i n g e x p i r a t i o n . 

M u c u s D r a i n a g e o f S i n u s e s 

M u c u s secreted i n t h e paranasal sinuses travels t o t h e 

o s t i u m i n a sp ira l m a n n e r . H e r e t h e c i l i a are v e r y ac t ive 

a n d p r o p e l m u c u s i n t o t h e meatuses f r o m w h e r e i t is car 

r i e d t o t h e p h a r y n x . T h e m u c u s f r o m a n t e r i o r g r o u p s o f 

sinuses travels a l o n g t h e respect ive la tera l p h a r y n g e a l g u t 

ter s i t u a t e d b e h i n d t h e p o s t e r i o r p i l l a r , a n d t h a t f r o m p o s 

t e r i o r g r o u p is spread o v e r t h e p o s t e r i o r p h a r y n g e a l w a l l t o 

be f i n a l l y s w a l l o w e d . I n i n f e c t i o n s o f t h e a n t e r i o r g r o u p o f 

sinuses, la tera l l y m p h o i d bands , s i t u a t e d b e h i n d t h e p o s t e 

r i o r p i l l a r s , get h y p e r t r o p h i e d . 

F u n c t i o n s o f P a r a n a s a l S i n u s e s 

I t is n o t c lear w h y n a t u r e p r o v i d e d paranasal sinuses. 

P r o b a b l e f u n c t i o n s are: 

A i r - c o n d i t i o n i n g o f t h e i n s p i r e d air b y p r o v i d i n g large 

surface area o v e r w h i c h t h e a ir is h u m i d i f i e d a n d 

w a r m e d . 

T o p r o v i d e resonance t o v o i c e . 

T o act as t h e r m a l insula tors t o p r o t e c t t h e d e l i c a t e 

s t r u c t u r e s i n t h e o r b i t a n d t h e c r a n i u m f r o m v a r i a 

t i o n s o f in tranasal t e m p e r a t u r e . 

T o l i g h t e n t h e s k u l l bones . 

T a b l e 3 5 . 

M a x i l l a r y 

E t h m o i d 

F r o n t a l 

D e v e l o p m e n t a n d g r o w t h o f p a r a n a s a l s i n u s e s 

Status at birth 
P r e s e n t a t b i r t h 

P r e s e n t a t b i r t h 

A n t e r i o r g r o u p : 5 X 2 X 2 m m . 

P o s t e r i o r g r o u p : 5 X 4 X 2 m m . 

N o t p r e s e n t 

S p h e n o i d N o t p r e s e n t 

Growth 
R a p i d g r o w t h f r o m b i r t h t o 3 y e a r s a n d f r o m 

7 - 1 2 y e a r s . A d u l t s i z e - 1 5 y e a r s 

R e a c h a d u l t s i z e b y 1 2 y e a r s 

I n v a d e s f r o n t a l b o n e a t t h e a g e o f 4 y e a r s . S i z e 

i n c r e a s e s u n t i l t e e n s 

First radiologic evidence 
4 - 5 m o n t h s a f t e r b i r t h 

1 y e a r 

6 y e a r s 

R e a c h e s s e l l a t u r c i c a b y t h e a g e o f 7 y e a r s , d o r s u m 4 y e a r s 

s e l l a e b y l a t e t e e n s a n d b a s i s p h e n o i d b y a d u l t a g e . 

R e a c h e s f u l l s i z e b e t w e e n 1 5 y e a r s t o a d u l t a g e 



Acute Sinusitis 

A c u t e i n f l a m m a t i o n o f sinus mucosa is cal led acute sinusitis. 

T h e sinus m o s t c o m m o n l y i n v o l v e d is the m a x i l l a r y f o l l o w e d 

i n t u r n b y e t h m o i d , frontal a n d s p h e n o i d - V e r y o f t e n , m o r e 

t h a n o n e sinus is i n f e c t e d (tuuitisinusitis). S o m e t i m e s , a l l the 

sinuses o f o n e o r b o t h sides are i n v o l v e d s i m u l t a n e o u s l y 

(pansinusitis u n i l a t e r a l o r b i la tera l ) . 

S inus i t i s m a y be ''open' o r 'closed' t y p e d e p e n d i n g o n 

w h e t h e r the i n f l a m m a t o r y p r o d u c t s o f sinus c a v i t y can d r a i n 

f r e e l y i n t o t h e nasal c a v i t y t h r o u g h t h e n a t u r a l ostia o r n o t . 

A ' c l o s e d ' s inusit is causes m o r e severe s y m p t o m s a n d is also 

l i k e l y t o cause c o m p l i c a t i o n s . 

A E T I O L O G Y O F S I N U S I T I S IN G E N E R A L 

A . E x c i t i n g C a u s e s 

Nasal infections. S inus m u c o s a is a c o n t i n u a t i o n o f nasal 

m u c o s a a n d i n f e c t i o n s from nose c a n t r a v e l d i r e c t l y 

b y c o n t i n u i t y o r b y w a y o f s u b m u c o s a l l y m p h a t i c s . 

M o s t c o m m o n cause o f acute s inusi t is is v i r a l r h i n i t i s 

f o l l o w e d b y b a c t e r i a l i n v a s i o n . 

Swimming and diving. I n f e c t e d w a t e r can enter the sinuses 

t h r o u g h t h e i r ostia. H i g h c o n t e n t o f c h l o r i n e gas i n 

s w i n m i i n g pools can also set u p c h e m i c a l i n f l a m m a t i o n . 

Trauma. C o m p o u n d fractures o r p e n e t r a t i n g i n j u r i e s 

o f s i n u s e s — f r o n t a l , m a x i l l a r y a n d e t h m o i d — m a y 

p e r m i t d i r e c t i n f e c t i o n o f sinus m u c o s a . S i m i l a r l y , 

b a r o t r a u m a m a y be f o l l o w e d b y i n f e c t i o n . 

Dental infections. T h i s applies t o m a x i l l a r y s inus. 

I n f e c t i o n f r o m t h e m o l a r o r p r e m o l a r t e e t h o r t h e i r 

e x t r a c t i o n m a y b e f o l l o w e d b y acute s inusi t is . 

B . P r e d i s p o s i n g C a u s e s 

Local 

Obstruction to sinus ventilation and drainage. N o r m a l l y , 

sinuses are w e l l - v e n t i l a t e d . T h e y also secrete smal l 

a m o u n t o f m u c u s , w h i c h b y c i l i a r y m o v e m e n t , is 

d i r e c t e d t o w a r d s the sinus ostia from w h e r e i t drains 

i n t o t h e nasal c a v i t y . A n y factor(s) w h i c h i n t e r f e r e w i t h 

th is f u n c t i o n can cause sinusit is d u e t o stasis o f secre

t i o n s i n the s inus. T h e y are: 

(a) N a s a l p a c k i n g 

(b) D e v i a t e d s e p t u m 

(c) H y p e r t r o p h i c t u r b i n a t e s 

(d) O e d e m a o f sinus ostia d u e t o a l l e r g y o r v a s o m o 

t o r r h i n i t i s 

(e) N a s a l p o l y p i 

( f ) S t r u c t u r a l a b n o r m a l i t y o f e t h m o i d a l a ir cells 

(g) B e n i g n o r m a l i g n a n t n e o p l a s m . 

Stasis of secretions in the nasal cavity. N o r m a l secret ions 

o f nose m a y n o t d r a i n i n t o t h e n a s o p h a r y n x because 

o f t h e i r v i s c o s i t y (cystic f ibros is ) o r o b s t r u c t i o n 

( e n l a r g e d a d e n o i d s , c h o a n a l atresia), a n d get i n f e c t e d . 

Previous attacks of sinusitis. L o c a l defences o f sinus 

m u c o s a are a l ready d a m a g e d . 

General 

Environment. S inusi t is is c o m m o n i n c o l d a n d w e t c l i m a t e . 

A t m o s p h e r i c p o l l u t i o n , s m o k e , d u s t a n d o v e r c r o w d i n g 

also p r e d i s p o s e t o sinus i n f e c t i o n . 

Poor general health. R e c e n t at tack o f e x a n t h e m a t o u s f e v e r 

(measles, c h i c k e n p o x , w h o o p i n g c o u g h ) , n u t r i t i o n a l d e f i 

c ienc ies , sys temic d isorders (diabetes, i m m u n e d e f i c i e n c y 

s y n d r o m e s ) . 

B a c t e r i o l o g y 

M o s t cases o f a c u t e s i n u s i t i s s tart as v i r a l i n f e c t i o n s 

f o l l o w e d s o o n b y b a c t e r i a l i n v a s i o n . T h e b a c t e r i a m o s t 

o f t e n r e s p o n s i b l e f o r a c u t e s u p p u r a t i v e s i n u s i t i s are Strept. 

pneumoniae, H. influenzae, Moraxella catarrhalis, Strept. 

pyogenes, Staph, aureus a n d Kleb. pneumoniae. A n a e r o b i c 

o r g a n i s m s a n d m i x e d i n f e c t i o n s are seen i n s i n u s i t i s o f 

d e n t a l o r i g i n . 



i t l S 

P A T H O L O G Y O F S I N U S I T I S 

A c u t e i n f l a m m a t i o n o f sinus m u c o s a causes h y p e r a e m i a , 

e x u d a t i o n o f fluid, o u t p o u r i n g o f p o l y m o r p h o n u c l e a r cells 

a n d increased a c t i v i t y o f serous a n d m u c o u s glands . 

D e p e n d i n g o n t h e v i r u l e n c e o f o r g a n i s m s , defences o f t h e 

hos t a n d c a p a b i l i t y o f t h e sinus o s t i u m t o d r a i n t h e e x u 

dates, t h e disease m a y be m i l d ( n o n - s u p p u r a t i v e ) o r severe 

( s u p p u r a t i v e ) . I n i t i a l l y , t h e e x u d a t e is serous; l a te r i t m a y 

b e c o m e m u c o p u r u l e n t o r p u r u l e n t . Severe i n f e c t i o n s cause 

d e s t r u c t i o n o f m u c o s a l l i n i n g . F a i l u r e o f o s t i u m t o d r a i n 

results i n e m p y e m a o f t h e sinus a n d d e s t r u c t i o n o f its b o n y 

w a l l s l e a d i n g t o c o m p l i c a t i o n s . D e n t a l i n f e c t i o n s are v e r y 

f u l m i n a t i n g a n d s o o n resul t i n s u p p u r a t i v e s inusi t i s . 

I n f e c t i o n s o f i n d i v i d u a l sinuses are d e a l t w i t h i n th is 

c h a p t e r . 

A C U T E M A X I L L A R Y S I N U S I T I S 

Aetiology 

M o s t c o m m o n l y , i t is v i r a l r h i n i t i s w h i c h spreads t o 

i n v o l v e t h e sinus m u c o s a . T h i s is f o l l o w e d b y b a c t e 

r i a l i n v a s i o n . 

D i v i n g a n d s w i m m i n g i n c o n t a m i n a t e d w a t e r . 

D e n t a l i n f e c t i o n s are i m p o r t a n t s o u r c e o f m a x i l l a r y 

s inusi t i s . R o o t s o f p r e m o l a r a n d m o l a r t e e t h are 

r e l a t e d t o t h e floor o f sinus a n d m a y be separated o n l y 

b y a t h i n layer o f m u c o s a l c o v e r i n g . P e r i a p i c a l d e n t a l 

abscess m a y b u r s t i n t o t h e sinus; o r t h e r o o t o f a t o o t h , 

d u r i n g e x t r a c t i o n , m a y b e p u s h e d i n t o t h e s inus . I n 

case o f o r o a n t r a l f i s tu la , f o l l o w i n g t o o t h e x t r a c t i o n , 

bac ter ia f r o m o r a l c a v i t y e n t e r t h e m a x i l l a r y s inus . 

T r a u m a t o t h e sinus s u c h as c o m p o u n d f rac tures , 

p e n e t r a t i n g i n j u r i e s o r g u n s h o t w o u n d s m a y b e f o l 

l o w e d b y s inusi t is . 

P r e d i s p o s i n g f a c t o r s O n e o r m o r e o f t h e p r e d i s p o s i n g 

fac tors e n u m e r a t e d f o r sinusit is i n g e n e r a l m a y b e r e s p o n 

sible f o r acute o r r e c u r r e n t i n f e c t i o n . 

Clinical Features 

C l i n i c a l features d e p e n d o n (a) s e v e r i t y o f i n f l a m m a t o r y 

process a n d (b) e f f i c i e n c y o f o s t i u m t o d r a i n t h e exudates . 

C l o s e d o s t i u m sinusi t is is o f greater s e v e r i t y a n d leads m o r e 

o f t e n t o c o m p l i c a t i o n s . 

Constitutional symptoms consist o f f ever , g e n e r a l m a l 

aise a n d b o d y ache. T h e y are t h e resul t o f t o x a e m i a . 

Headache. U s u a l l y , th is is c o n f i n e d t o f o r e h e a d a n d 

m a y t h u s b e c o n f u s e d w i t h f r o n t a l s inusi t i s . 

Pain. T y p i c a l l y , i t is s i t u a t e d o v e r t h e u p p e r j a w , b u t 

m a y b e r e f e r r e d t o t h e g u m s o r t e e t h . F o r this reason 

p a t i e n t m a y p r i m a r i l y c o n s u l t a dent i s t . P a i n is a g g r a 

v a t e d b y s t o o p i n g , c o u g h i n g o r c h e w i n g . O c c a s i o n a l l y , 

p a i n is r e f e r r e d t o t h e ips i la tera l s u p r a o r b i t a l r e g i o n 

a n d thus m a y s i m u l a t e f r o n t a l sinus i n f e c t i o n . 

Tenderness. Pressure o r t a p p i n g o v e r t h e a n t e r i o r w a l l 

o f a n t r u m p r o d u c e s p a i n . 

Redness and oedema of cheek. C o m m o n l y seen i n c h i l 

d r e n . T h e l o w e r e y e l i d m a y b e c o m e p u f f y . 

Nasal discharge. A n t e r i o r r h i n o s c o p y s h o w s pus o r 

m u c o p u s i n t h e m i d d l e m e a t u s . M u c o s a o f t h e m i d d l e 

m e a t u s a n d t u r b i n a t e m a y appear r e d a n d s w o l l e n . 

Postural test. I f n o pus seen i n the m i d d l e meatus, i t is 

decongested w i t h a p ledget o f c o t t o n soaked w i t h a 

vasoconstr i c tor a n d the p a t i e n t is m a d e t o sit w i t h t h e 

affected sinus t u r n e d u p . E x a m i n a t i o n after 10—15 m i n 

utes m a y s h o w discharge i n the m i d d l e meatus. 

Post nasal discharge. Pus m a y be seen o n t h e u p p e r sof t 

palate o n p o s t e r i o r r h i n o s c o p y . 

Diagnosis 

Transillumination test. A f f e c t e d sinus w i l l be f o u n d o p a q u e . 

X-rays. W a t e r s ' v i e w w i l l s h o w e i t h e r an o p a c i t y o r a 

fluid l e v e l i n t h e i n v o l v e d s inus . C T scan is t h e p r e f e r r e d 

i m a g i n g m o d a l i t y t o i n v e s t i g a t e t h e sinuses. 

Treatment 

M e d i c a l 

Antimicrobial drugs. A m p i c i l l i n a n d a m o x i c i l l i n are q u i t e 

e f fec t ive a n d c o v e r a w i d e range o f organisms. E r y t h r o 

m y c i n o r d o x y c y c l i n e o r c o t r i m o x a z o l e are e q u a l l y 

e f fec t ive a n d can be g i v e n t o those w h o are sensit ive t o 

p e n i c i l l i n . F j - lac tamase-producing strains o f H . influenzae 

a n d M. catarrhalis m a y necessitate the use o f a m o x i c i l l i n / 

c lavulanic a c i d o r c e f u r o x i m e a x e t i l . S p a r f l o x a c i n is also 

e f f e c t i v e , a n d has t h e advantage o f s ingle d a i l y dose . 

Nasal decongestant drops. 1 % e p h e d r i n e o r 0 . 1 % x y l o -

o r o x y m e t a z o l i n e are used as nasal d r o p s o r sprays t o 

deconges t sinus o s t i u m a n d e n c o u r a g e d r a i n a g e . 

Steam inhalation. S t e a m a l o n e o r m e d i c a t e d w i t h m e n 

t h o l o r T r . B e n z o i n C o . p r o v i d e s s y m p t o m a t i c r e l i e f a n d 

encourages sinus d r a i n a g e . I n h a l a t i o n s h o u l d b e g i v e n 

15 t o 20 m i n u t e s af ter nasal d e c o n g e s t i o n f o r b e t t e r 

p e n e t r a t i o n . 

Analgesics. P a r a c e t a m o l o r a n y o t h e r sui table analgesic 

s h o u l d be g i v e n f o r r e l i e f o f p a i n a n d headache. 

Hot fomentation. L o c a l heat t o t h e a f fec ted sinus is o f t e n 

s o o t h i n g a n d helps i n t h e r e s o l u t i o n o f i n f l a m m a t i o n . 

S u r g i c a l 

Antral lavage. M o s t cases o f acute m a x i l l a r y s inusit is 

r e s p o n d t o m e d i c a l t r e a t m e n t . L a v a g e is r a r e l y necessary. 



I t is d o n e o n l y w h e n m e d i c a l t r e a t m e n t has f a i l e d a n d t h a t 

t o o o n l y u n d e r c o v e r o f a n t i b i o t i c s . 

Complications 

A c u t e m a x i l l a r y s inusit is m a y change t o subacute or 

chronic sinusitis. 

Frontal sinusitis. F rontonasa l d u c t w h i c h opens i n m i d 

d le m e a t u s is o b s t r u c t e d d u e t o i n f l a m m a t o r y o e d e m a . 

Osteitis or osteomyelitis o f t h e m a x i l l a . 

Orbital cellulitis or abscess. I n f e c t i o n spreads t o t h e o r b i t 

e i t h e r d i r e c t l y , f r o m t h e r o o f o f m a x i l l a r y sinus o r 

i n d i r e c t l y , after i n v o l v e m e n t o f e t h m o i d sinuses. 

A C U T E F R O N T A L S I N U S I T I S 

Aetiology 

U s u a l l y f o l l o w s v i r a l i n f e c t i o n s o f u p p e r r e s p i r a t o r y 

t r a c t f o l l o w e d la ter b y b a c t e r i a l i n v a s i o n . 

E n t r y o f w a t e r i n t o t h e s inus d u r i n g d i v i n g o r 

s w i m m i n g . 

E x t e r n a l t r a u m a t o t h e sinus, e .g. f rac tures o r p e n e 

t r a t i n g i n j u r i e s . 

O e d e m a o f m i d d l e meatus , s e c o n d a r y t o associated 

ips i la tera l m a x i l l a r y o r e t h m o i d sinus i n f e c t i o n . 

P r e d i s p o s i n g factors , p a t h o l o g y a n d b a c t e r i o l o g y are t h e 

same as i n acute s inusit is i n g e n e r a l . 

Clinical Features 

Frontal headache. U s u a l l y severe a n d loca l i sed o v e r t h e 

a f f e c t e d sinus. I t s h o w s charac ter i s t i c p e r i o d i c i t y , i . e . 

c o m e s u p o n w a k i n g , g r a d u a l l y increases a n d reaches 

its p e a k b y a b o u t m i d day a n d t h e n starts s u b s i d i n g . I t 

is also c a l l e d " o f f i c e h e a d a c h e " because o f i ts presence 

o n l y d u r i n g t h e o f f i c e h o u r s . 

Tenderness. Pressure u p w a r d s o n t h e floor o f f r o n t a l 

sinus, j u s t above the m e d i a l c a n t h u s , causes e x q u i s i t e 

p a i n . I t c a n also be e l i c i t e d b y t a p p i n g o v e r t h e a n t e 

rior w a l l o f f r o n t a l sinus i n t h e m e d i a l p a r t o f s u p r a o r 

b i t a l r e g i o n . 

Oedema of upper eyelid w i t h suf fused c o n j u n c t i v a a n d 

p h o t o p h o b i a . 

Nasal discharge. A v e r t i c a l streak o f m u c o p u s is seen 

h i g h u p i n t h e a n t e r i o r par t o f t h e m i d d l e meatus . T h i s 

m a y be absent i f t h e o s t i u m is c losed w i t h n o d r a i n a g e . 

Nasa l m u c o s a is i n f l a m e d i n t h e m i d d l e m e a t u s . 

X-rays. O p a c i t y o f t h e a f fec ted sinus o r fluid l e v e l can be 

seen. B o t h W a t e r s ' a n d lateral v i e w s s h o u l d be t a k e n . C T 

scan is t h e p r e f e r r e d m o d a l i t y . 

Treatment 

M e d i c a l T h i s is same as f o r acute m a x i l l a r y s inusi t is , 

i . e . a n t i m i c r o b i a l s , d e c o n g e s t i o n o f t h e s inus o s t i u m f o r 

dra inage a n d analgesics. A c o m b i n a t i o n o f a n t i h i s t a m i n i c 

w i t h an o r a l nasal d e c o n g e s t a n t ( p s e u d o e p h e d r i n e o r p h e 

n y l e p h r i n e h y d r o c h l o r i d e ) are u s e f u l . P l a c i n g a p l e d g e t o f 

c o t t o n soaked i n a v a s o c o n s t r i c t o r i n t h e m i d d l e meatus , 

o n c e o r t w i c e d a i l y , he lps t o r e l i e v e ostia] o e d e m a a n d 

p r o m o t e s sinus d r a i n a g e a n d v e n t i l a t i o n . I f p a t i e n t s h o w s 

response t o m e d i c a l t r e a t m e n t a n d p a i n is r e l i e v e d , t r e a t 

m e n t is c o n t i n u e d f o r f u l l 10 days t o 2 w e e k s . 

S u r g i c a l 

Trephination of frontal sinus. I f t h e r e is persistence o r 

e x a c e r b a t i o n o f p a i n o r p y r e x i a i n spi te o f m e d i c a l 

t r e a t m e n t f o r 4 8 h o u r s , o r i f t h e l i d s w e l l i n g is increas 

i n g a n d t h r e a t e n i n g o r b i t a l c e l l u l i t i s , f r o n t a l sinus is 

d r a i n e d e x t e r n a l l y . A 2 c m l o n g h o r i z o n t a l i n c i s i o n is 

m a d e i n t h e s u p e r o m e d i a l aspect o f the o r b i t b e l o w 

t h e e y e b r o w ( F i g . 3 6 . 1 ) . F l o o r o f f r o n t a l sinus is 

e x p o s e d a n d a h o l e d r i l l e d w i t h a b u r r . Pus is t a k e n 

f o r c u l t u r e a n d s e n s i t i v i t y , a n d a plastic t u b e i n s e r t e d 

a n d f i x e d . S inus can n o w be i r r i g a t e d w i t h n o r m a l 

saline t w o o r t h r e e t i m e s d a i l y u n t i l f r o n t o n a s a l d u c t 

b e c o m e s p a t e n t . T h i s can be d e t e r m i n e d b y a d d i n g a 

f e w d r o p s o f m e t h y l e n e b l u e t o t h e i r r i g a t i n g fluid 

a n d its e x i t seen t h r o u g h t h e nose. D r a i n a g e t u b e is 

r e m o v e d w h e n f r o n t o n a s a l d u c t b e c o m e s p a t e n t . 

Antral lavage. C o - e x i s t e n t m a x i l l a r y s inusit is m a y 

r e q u i r e a n t r a l lavage. T h i s w i l l e n c o u r a g e f r o n t a l sinus 

d r a i n a g e b y r e l i e v i n g o e d e m a o f t h e m i d d l e m e a t u s . 

Complications 

O r b i t a l ceUul i t i s . 

O s t e o m y e l i t i s o f f r o n t a l b o n e a n d f i s tu la f o r m a t i o n . 

M e n i n g i t i s , ex t radura l abscess o r frontal l o b e abscess, i f 

i n f e c t i o n breaks t h r o u g h t h e pos ter ior w a l l o f the sinus. 

C h r o n i c f r o n t a l s inusi t is , i f t h e acute i n f e c t i o n is 

n e g l e c t e d o r i m p r o p e r l y t r e a t e d . 

F i g u r e 36.1 

T r e p h i n a t i o n o f r i g h t f r o n t a l s i n u s . 



A c u t e S i n u s i t i s 

A C U T E E T H M O I D S I N U S I T I S 

Aetiology 

A c u t e e t h m o i d i t i s is o f t e n associated w i t h i n f e c t i o n o f 

o t h e r sinuses. E t h m o i d sinuses are m o r e o f t e n i n v o l v e d i n 

i n f a n t s a n d y o u n g c h i l d r e n . 

Clinical Features 

Pain. I t is l o c a l i s e d o v e r the b r i d g e o f t h e nose , m e d i a l 

a n d deep t o t h e eye. I t is aggravated b y m o v e m e n t s o f 

t h e eye b a l l . 

Oedema of lids. B o t h eyel ids b e c o m e p u f f y a n d s w o l 

l e n . T h e r e is increased l a c r i m a t i o n . O r b i t a l c e l l u l i t i s is 

an ear ly c o m p l i c a t i o n i n s u c h cases. 

Nasal discharge. O n anter ior r h i n o s c o p y , pus m a y be seen 

i n m i d d l e o r super ior meatus d e p e n d i n g o n t h e i n v o l v e 

m e n t o f a n t e r i o r o r pos ter ior g r o u p o f e t h m o i d sinuses. 

Swelling of the middle turbinate. 

Treatment 

M e d i c a l t r e a t m e n t is t h e same as f o r acute m a x i l l a r y 

s inusi t i s . 

V i s u a l d e t e r i o r a t i o n a n d e x o p h t h a l m o s i n d i c a t e abscess 

i n t h e p o s t e r i o r o r b i t a n d m a y r e q u i r e d r a i n a g e o f t h e 

e t h m o i d sinuses i n t o t h e nose t h r o u g h an e x t e r n a l e t h 

m o i d e c t o m y i n c i s i o n . 

Complications 

O r b i t a l c e l l u l i t i s a n d abscess. 

V i s u a l d e t e r i o r a t i o n a n d b l indness d u e t o i n v o l v e 

m e n t o f o p t i c n e r v e . 

C a v e r n o u s sinus t h r o m b o s i s . 

E x t r a d u r a l abscess, m e n i n g i t i s o r b r a i n abscess. 

A C U T E S P H E N O I D S I N U S I T I S 

Aetiology 

I s o l a t e d i n v o l v e m e n t o f s p h e n o i d sinus is rare . I t is o f t e n a 

p a r t o f pansinusi t i s o r is associated w i t h i n f e c t i o n o f p o s t e 

r i o r e t h m o i d sinuses. 

Clinical Features 

Headache. U s u a l l y loca l i sed t o t h e o c c i p u t o r v e r t e x . 

P a i n m a y also be r e f e r r e d t o t h e m a s t o i d r e g i o n . 

Postnasal discharge. I t can o n l y be seen o n p o s t e r i o r 

r h i n o s c o p y . A streak o f pus m a y be seen o n t h e r o o f 

a n d p o s t e r i o r w a l l o f nasoph a r y n x o r a b o v e t h e p o s t e 

r i o r e n d o f m i d d l e t u r b i n a t e . 

X-rays. O p a c i t y o r f l u i d l e v e l m a y b e seen i n t h e s p h e 

n o i d s inus. L a t e r a l v i e w o f t h e s p h e n o i d sinus is t a k e n i n 

s u p i n e o r p r o n e p o s i t i o n a n d is h e l p f u l t o d e m o n s t r a t e the 

fluid l e v e l . 

Differential Diagnosis 

M u c o c e l e o f t h e s p h e n o i d sinus o r its neoplasms m a y c l i n 

i c a l l y s i m u l a t e features o f acute i n f e c t i o n o f s p h e n o i d sinus 

a n d s h o u l d a lways be e x c l u d e d i n a n y case o f i s o l a t e d 

s p h e n o i d sinus i n v o l v e m e n t . 

Treatment is t h e same as f o r acute i n f e c t i o n o f o t h e r 

sinuses. 



Chronic Sinusitis 

C H R O N I C S I N U S I T I S I N G E N E R A L 

Sinus i n f e c t i o n l a s t i n g f o r m o n t h s o r years is ca l led c h r o n i c 

s inusi t i s . M o s t i m p o r t a n t cause o f c h r o n i c s inusi t is is f a i l 

u r e o f acute i n f e c t i o n t o reso lve . 

Pathophysiology 

A c u t e i n f e c t i o n destroys n o r m a l c i l ia ted e p i t h e l i u m i m p a i r i n g 

drainage from the sinus. P o o l i n g and stagnat ion o f secretions 

i n the sinus inv i tes i n f e c t i o n . Persistence o f i n f e c t i o n causes 

mucosa l changes, such as loss o f c i l ia , o e d e m a a n d p o l y p f o r 

m a t i o n , thus c o n t i n u i n g the v i c i o u s cycle (F ig . 37 .1 ) . 

Pathology 

I n c h r o n i c i n f e c t i o n s , process o f d e s t r u c t i o n a n d a t t e m p t s at 

h e a l i n g p r o c e e d s i m u l t a n e o u s l y . Sinus m u c o s a b e c o m e s 

t h i c k a n d p o l y p o i d a l ( h y p e r t r o p h i c sinusitis) o r u n d e r g o e s 

a t r o p h y ( a t r o p h i c s inusi t is ) . Surface e p i t h e l i u m m a y s h o w 

d e s q u a m a t i o n , r e g e n e r a t i o n o r metaplasia . S u b m u c o s a is 

i n f i l t r a t e d w i t h l y m p h o c y t e s a n d plasma cells and m a y s h o w 

microabscesses, g r a n u l a t i o n s , f ibros is o r p o l y p formation. 

Bacteriology 

M i x e d aerob ic a n d a n a e r o b i c o r g a n i s m s are o f t e n present . 

Clinical Features 

C l i n i c a l features are o f t e n vague a n d s i m i l a r t o those o f 

acute sinusitis b u t o f lesser sever i ty . P u r u l e n t nasal discharge 

is t h e c o m m o n e s t c o m p l a i n t . F o u l - s m e l l i n g discharge s u g 

gests anaerobic i n f e c t i o n . L o c a l p a i n a n d headache are o f t e n 

n o t m a r k e d e x c e p t i n acute exacerbat ions . S o m e patients 

c o m p l a i n o f nasal stuffiness a n d anosmia . 

C a u s a t i v e f a c t o r s a n d p a t h o p h y s i o l o g y o f c h r o n i c s i n u s i t i s . 



Diagnosis 

X - r a y o f t h e i n v o l v e d sinus m a y s h o w m u c o s a l t h i c k 

e n i n g o r o p a c i t y . 

X - r a y s af ter i n j e c t i o n o f c o n t r a s t m a t e r i a l m a y s h o w 

soft tissue changes i n t h e sinus m u c o s a . 

C T scan is p a r t i c u l a r l y u s e f u l i n e t h m o i d a n d s p h e 

n o i d sinus i n f e c t i o n s a n d has r e p l a c e d studies w i t h 

c o n t r a s t m a t e r i a l s . 

A s p i r a t i o n a n d i r r i g a t i o n : F i n d i n g o f pus i n t h e sinus 

is c o n f i r m a t o r y . 

Treatment 

I t is essential to search f o r u n d e r l y i n g aet io logica l factors 

w h i c h obs t ruc t sinus drainage a n d v e n t i l a t i o n . A w o r k - u p f o r 

nasal a l lergy m a y be r e q u i r e d . C u l t u r e and sensi t ivi ty o f sinus 

discharge helps i n the p r o p e r se lect ion o f an a n t i b i o t i c . 

I n i t i a l t r e a t m e n t o f c h r o n i c s inusit is is c o n s e r v a t i v e , 

i n c l u d i n g a n t i b i o t i c s , decongestants , a n t i h i s t a m i n i c s a n d 

s inus i r r i g a t i o n s . M o r e o f t e n , s o m e f o r m o f s u r g e r y is 

r e q u i r e d e i t h e r t o p r o v i d e free d r a i n a g e a n d v e n t i l a t i o n o r 

rad ica l s u r g e r y t o r e m o v e a l l i r r e v e r s i b l e diseases so as t o 

p r o v i d e w i d e d r a i n a g e o r t o o b l i t e r a t e t h e s inus. 

R e c e n t l y , e n d o s c o p i c sinus s u r g e r y is r e p l a c i n g rad ica l 

o p e r a t i o n s o n t h e sinuses a n d p r o v i d e s g o o d dra inage a n d 

v e n t i l a t i o n . I t also a v o i d s e x t e r n a l i n c i s i o n s . 

S U R G E R Y F O R C H R O N I C S I N U S I T I S 

Chronic Maxillary Sinusitis 

Antral puncture and irrigation. S inus c a v i t y is i r r i g a t e d 

w i t h a c a n n u l a passed t h r o u g h t h e i n f e r i o r m e a t u s . 

R e m o v a l o f pus a n d exudates helps t h e sinus m u c o s a 

t o r e v e r t t o n o r m a l . 

Intranasal antrostomy. I t is i n d i c a t e d i f sinus i r r i g a t i o n s 

fa i l t o reso lve i n f e c t i o n . A w i n d o w is c r e a t e d i n t h e 

i n f e r i o r m e a t u s to p r o v i d e a e r a t i o n t o t h e sinus a n d its 

free d r a i n a g e . 

Caldwell-Luc operation. I n th is o p e r a t i o n , a n t r u m is 

e n t e r e d t h r o u g h its a n t e r i o r w a l l b y a sublabial i n c i s i o n . 

A l l i r r e v e r s i b l e diseases are r e m o v e d a n d a w i n d o w is 

created b e t w e e n the a n t r u m a n d i n f e r i o r meatus . 

D e t a i l s o f t h e a b o v e o p e r a t i o n s are d e s c r i b e d i n t h e sec

t i o n o n o p e r a t i v e s u r g e r y . 

Chronic Frontal Sinusitis 

Intranasal drainage operations. C o r r e c t i o n o f d e v i a t e d 

s e p t u m , r e m o v a l o f a p o l y p o r a n t e r i o r p o r t i o n o f 

m i d d l e t u r b i n a t e , o r intranasal e t h m o i d e c t o m y , p r o v i d e 

d r a i n a g e t h r o u g h t h e f r o n t o n a s a l d u c t . T r e a t m e n t o f 

associated m a x i l l a r y sinusit is also helps t o resolve 

c h r o n i c frontal s inus i t i s . 

Trephination of frontal sinus (see page 2 0 6 ) . 

External frontoethmoidectomy (Howarth's or Lynch opera

tion). T h e f r o n t a l sinus is e n t e r e d t h r o u g h its floor b y 

a c u r v i l i n e a r i n c i s i o n r o u n d t h e i n n e r m a r g i n o f t h e 

o r b i t . Diseased m u c o s a is r e m o v e d , e t h m o i d cells 

e x e n t e r a t e d a n d a n e w f r o n t o n a s a l d u c t c rea ted . 

Osteoplastic flap operation. I t m a y be u n i l a t e r a l o r b i l a t 

era l . A c o r o n a l o r a b r o w i n c i s i o n is used . T h e a n t e 

rior w a l l o f f r o n t a l sinus is r e f l e c t e d as an osteoplast ic 

flap, based i n f e r i o r l y . T h e diseased tissues are r e m o v e d 

a n d t h e sinus d r a i n e d t h r o u g h a n e w f r o n t o n a s a l d u c t . 

I f i t is des i red to o b l i t e r a t e t h e s inus, all diseased as 

w e l l as h e a l t h y m u c o s a are s t r i p p e d o f f a n d t h e sinus 

o b l i t e r a t e d w i t h fat . 

Chronic Ethmoid Sinusitis 

Intranasal ethmoidectomy. T h i s o p e r a t i o n is d o n e f o r 

c h r o n i c e t h m o i d i t i s w i t h p o l y p f o r m a t i o n . T h e e t h 

m o i d a ir cells a n d t h e diseased tissue is r e m o v e d 

b e t w e e n t h e m i d d l e t u r b i n a t e a n d t h e m e d i a l w a l l o f 

o r b i t b y t h e intranasal r o u t e . T h e f r o n t a l a n d s p h e 

n o i d sinuses can also be d r a i n e d b y th is o p e r a t i o n . 

External ethmoidectomy. I n th is o p e r a t i o n , e t h m o i d 

sinuses are a p p r o a c h e d t h r o u g h m e d i a l o r b i t a l i n c i 

s i o n . Access can also be o b t a i n e d t o s p h e n o i d a n d 

f r o n t a l sinuses a n d t h e o p e r a t i o n is ca l led frontosphe-

n o - e t h m o i d e c t o m y . 

Chronic Sphenoiditis 

Sphenoidotomy. Access t o t h e s p h e n o i d sinus can be 

o b t a i n e d b y r e m o v a l o f its a n t e r i o r w a l l . T h i s is a c c o m 

p l i s h e d b y e x t e r n a l e t h m o i d e c t o m y o r transseptal a p p r o a c h , 

usual ly t h e f o r m e r , because o f t h e c o - e x i s t e n c e o f e t h m o i d 

disease w i t h c h r o n i c s p h e n o i d i t i s . 

Fungal Sinusitis 

M a n y d i f f e r e n t species o f f u n g i are f o u n d t o i n v o l v e t h e 

paranasal sinuses; t h e m o r e c o m m o n b e i n g t h e Aspergillus, 

Alternaria, Mucor o r Rhizopus. T h e y m a y i n v o l v e s ing le o r 

m u l t i p l e sinuses. F o u r d i f f e r e n t var ie t ies o f f u n g a l i n f e c 

t i o n o f sinuses are seen: 

Fungal ball. I t is d u e to i m p l a n t a t i o n o f f u n g u s i n t o an 

o t h e r w i s e h e a l t h y sinus w h i c h o n C T s h o w s a h y p e r -

dense area w i t h n o e v i d e n c e o f b o n e e r o s i o n o r 

e x p a n s i o n . M a x i l l a r y sinus is t h e m o s t c o m m o n l y 



i n v o l v e d f o l l o w e d b y s p h e n o i d , e t h m o i d a n d t h e 

f r o n t a l i n t h a t o r d e r . T r e a t m e n t is surgica l r e m o v a l o f 

t h e f u n g a l bal l a n d adequate dra inage o f t h e s inus. N o 

a n t i f u n g a l t h e r a p y is r e q u i r e d . 

Allergic fungal sinusitis. I t is an a l lergic r e a c t i o n t o t h e 

causative f u n g u s a n d presents w i t h s inu-nasa l p o l y p o 

sis a n d m u c i n . T h e la t ter conta ins e o s i n o p h i l s , 

C h a r e o t - L e y d e n crystals a n d f u n g a l h y p h a e . T h e r e is 

n o i n v a s i o n o f t h e sinus m u c o s a w i t h f u n g u s . U s u a l l y 

m o r e t h a n o n e sinus are i n v o l v e d o n o n e o r b o t h 

sides. C T scan s h o w s m u c o s a l t h i c k e n i n g w i t h h y p e r -

dense areas. T h e r e m a y b e e x p a n s i o n o f t h e sinus o r 

b o n e e r o s i o n d u e t o pressure, b u t n o f u n g a l i n v a s i o n . 

T r e a t m e n t is e n d o s c o p i c surg ica l c learance o f t h e 

sinuses w i t h p r o v i s i o n o f dra inage a n d v e n t i l a t i o n . 

T h i s is c o m b i n e d w i t h p r e - a n d p o s t - o p e r a t i v e sys

t e m i c s teroids . 

Chronic invasive sinusitis. H e r e t h e f u n g u s invades i n t o 

t h e sinus m u c o s a . T h e r e is b o n e e r o s i o n b y f u n g u s . 

P a t i e n t presents w i t h c h r o n i c r h i n o s i n u s i t i s . C T scan 

s h o w s t h i c k e n e d m u c o s a w i t h o p a c i f i c a t i o n o f sinus 

a n d b o n e e r o s i o n . P a t i e n t m a y have i n t r a c r a n i a l o r 

i n t r a o r b i t a l i n v a s i o n . H i s t o p a t h o l o g y s h o w s f u n g a l 

i n v a s i o n o f s u b m u c o s a a n d g r a n u l o m a t o u s r e a c t i o n 

w i t h m u l t i n u c l e a t e d g i a n t cells. 

T r e a t m e n t consists o f surg ica l r e m o v a l o f t h e 

i n v o l v e d m u c o s a , b o n e a n d soft tissues f o l l o w e d b y 

a n t i f u n g a l t h e r a p y w i t h i . v . a m p h o t e r i c i n B . U p t o 

2—3 g o f t h e d r u g is g i v e n . T h i s is f o l l o w e d b y i t r a 

c o n a z o l e t h e r a p y f o r 12 m o n t h s o r m o r e m o n i t o r e d 

b y serial C T o r M R I scans. 

Fulminant fungal sinusitis. I t is an acute p r e s e n t a t i o n 

a n d is m o s t l y seen i n i m m u n o c o m p r o m i s e d o r d i a 

b e t i c i n d i v i d u a l s . C o m m o n f u n g a l species are Mucor 

o r Aspergillus. 

Mucor causes r h i n o c e r e b r a l disease. D u e t o i n v a s i o n o f 

t h e b l o o d vessels, m u c o r f u n g u s causes i schaemic necrosis 

p r e s e n t i n g as a b l a c k eschar, i n v o l v i n g i n f e r i o r t u r b i n a t e , 

palate o r t h e s inus. I t spreads t o t h e face, eye , s k u l l base a n d 

t h e b r a i n . T r e a t m e n t is surg ica l d e b r i d e m e n t o f n e c r o t i c 

tissue a n d i . v . a m p h o t e r i c i n B . 

Aspergillus i n f e c t i o n can also cause acute f u l m i n a n t s inus

i t i s w i t h tissue i n v a s i o n . S u c h pat ients present w i t h acute 

sinusit is a n d d e v e l o p sepsis a n d o t h e r sinus c o m p l i c a t i o n s . 

F u n c t i o n a l e n d o s c o p i c s u r g e r y o f p a r a n a s a l s i n u s e s . 

U n l i k e M u c o r i n f e c t i o n , t h e r e is n o b l a c k eschar. 

T r e a t m e n t is a n t i f u n g a l t h e r a p y a n d s u r g e r y . 

F u n c t i o n a l E n d o s c o p i c S u r g e r y 

o f S i n u s e s ( F i g . 3 7 . 2 ) I 
B e t t e r u n d e r s t a n d i n g o f t h e p a t h o p h y s i o l o g y o f r e c u r r e n t 

a n d c h r o n i c s inusit is a n d t h e fact t h a t m o s t o f t h e changes 

are r e v e r s i b l e , i f p r o p e r dra inage a n d v e n t i l a t i o n is p r o v i d e d 

t o t h e sinuses has, i n m o r e r e c e n t years, l e d t o t h e d e v e l o p 

m e n t o f e n d o s c o p i c surgery o f sinuses. T h i s has f u r t h e r 

b e e n m a d e possible b y advances i n t e c h n o l o g y , s u c h as 

d e v e l o p m e n t o f : 

R i g i d endoscopes , w h i c h p r o v i d e b e t t e r i l l u m i n a t i o n 

a n d m a g n i f i c a t i o n a n d p e r m i t v i s u a l i s a t i o n o f s t r u c 

tures s i t u a t e d at d i f f e r e n t angles. 

M i c r o s u r g i c a l i n s t r u m e n t s , w h i c h p e r m i t precise a n d 

l i m i t e d s u r g e r y , d i r e c t e d at spec i f i c sites, t o r e m o v e 

o b s t r u c t i o n t o t h e sinus ostia. 

E n d o s c o p e s can also be passed t h r o u g h a c a n n u l a i n t o 

t h e m a x i l l a r y sinus t o visualise its i n t e r i o r a n d t a k e a c c u 

rate b iops ies o r deal w i t h c e r t a i n p a t h o l o g i c a l c o n d i t i o n s 

s u c h as s m a l l cysts a n d p o l y p s . 

W i t h endoscopic surgery, i t is n o w possible to cure 

selected cases o f c h r o n i c and r e c u r r e n t i n f e c t i o n s o f the fron

tal , m a x i l l a r y , e t h m o i d a n d s p h e n o i d sinuses w i t h o u t resort 

t o ex te rna l operat ions (see sec t ion o n O p e r a t i v e Surgery) . 



Compl icat ions o f Sinusitis 

A s l o n g as i n f e c t i o n is c o n f i n e d o n l y t o t h e sinus m u c o s a , 

i t is c a l l e d s inusi t is . C o m p l i c a t i o n s are said t o arise w h e n 

i n f e c t i o n spreads i n t o o r b e y o n d t h e b o n y w a l l o f t h e sinus 

(see T a b l e 3 8 . 1 a n d F i g . 3 8 . 1 ) . 

A . L O C A L C O M P L I C A T I O N S 

M u c o c e l e o f P a r a n a s a l S i n u s e s a n d 

M u c o u s R e t e n t i o n C y s t s 

T h e sinuses c o m m o n l y a f fec ted b y m u c o c e l e i n t h e o r d e r 

o f frequency, are t h e frontal, e t h m o i d a l , m a x i l l a r y a n d 

C o m p l i c a t i o n s o f p a r a n a s a l s i n u s i n f e c t i o n 

A . L o c a l ( i ) M u c o c e l e / M u c o p y o c e l e 

( i i ) M u c o u s r e t e n t i o n c y s t 

( i i i ) O s t e o m y e l i t i s 

- F r o n t a l b o n e 

( m o r e c o m m o n ) 

- M a x i l l a 

B . O r b i t a l ( i ) P r e s e p t a l i n f l a m m a t o r y 

o e d e m a o f l i d s 

i ) S u b p e r i o s t e a l a b s c e s s 

i i ) O r b i t a l c e l l u l i t i s 

v v ) O r b i t a l a b s c e s s 

( v ) S u p e r i o r o r b i t a l f i s s u r e 

s y n d r o m e 

( v i ) O r b i t a l a p e x s y n d r o m e 

( i ) M e n i n g i t i s 

( i i ) E x t r a d u r a l a b s c e s s 

( i i i ) S u b d u r a l a b s c e s s 

( i v ) B r a i n a b s c e s s 

( v ) C a v e r n o u s s i n u s 

t h r o m b o s i s 

C . I n t r a c r a n i a l 

s p h e n o i d a l . T h e r e are t w o v i e w s i n t h e genesis o f a 

m u c o c e l e : 

C h r o n i c o b s t r u c t i o n t o sinus o s t i u m r e s u l t i n g i n 

a c c u m u l a t i o n o f secret ions w h i c h s l o w l y e x p a n d t h e 

sinus a n d d e s t r o y its b o n y w a l l s . 

C y s t i c d i l a t a t i o n o f m u c o u s g l a n d o f t h e sinus m u c o s a 

d u e t o o b s t r u c t i o n o f its d u c t . I n this case, w a l l o f 

m u c o c e l e is s u r r o u n d e d b y n o r m a l sinus m u c o s a . T h e 

c o n t e n t s o f m u c o c e l e are ster i le . 

Mucocele of the frontal sinus ( F i g . 3 8 . 2 ) . I t usual ly presents 

i n t h e s u p e r o m e d i a l q u a d r a n t o f t h e o r b i t (90%) a n d d i s 

places t h e e y e b a l l f o r w a r d , d o w n w a r d a n d l a t e r a l l y . T h e 

s w e l l i n g is cyst ic a n d n o n - t e n d e r ; e g g - s h e l l c r a c k l i n g m a y 

be e l i c i t e d . S o m e t i m e s , i t presents as a cystic s w e l l i n g i n t h e 

f o r e h e a d ( 1 0 % ) . Pat ient ' s c o m p l a i n t s are usual ly m i l d a n d 

m a y i n c l u d e headache , d i p l o p i a a n d p r o p t o s i s . R a d i o g r a p h s 

o f the frontal sinus usual ly revea l c l o u d i n g o f t h e sinus w i t h 

loss o f s c a l l o p e d o u t l i n e w h i c h is so t y p i c a l o f t h e n o r m a l 

f r o n t a l s inus . T r e a t m e n t is frontoethmoidectomy w i t h free 

d r a i n a g e o f f r o n t a l sinus i n t o t h e m i d d l e m e a t u s . 

Periosteum 

Frontal bone 

Subdural abscess 
Pott's puffy — 

tumour 
Meningitis 

Extradural 
abscess 

Dura mater 

Arachnoid mater 

Pia mater 

Brain abscess 

D . D e s c e n d i n g i n f e c t i o n s 

C o m p l i c a t i o n s o f s i n u s i t i s . 



n u s e s 

M u c o c e l e o f f r o n t a l s i n u s . N o t e s w e l l i n g a b o v e t h e m e d i a l c a n -

t h u s o f l e f t e y e ( a r r o w ) . 

Mucocele of ethmoid sinuses causes e x p a n s i o n o f t h e m e d i a l 

w a l l o f t h e o r b i t , d i s p l a c i n g t h e e y e b a l l f o r w a r d a n d l a t e r 

a l l y . I n a d d i t i o n , i t m a y cause a b u l g e i n t h e m i d d l e meatus 

o f nose. A m u c o c e l e o f t h e e t h m o i d can be d r a i n e d b y a n 

intranasal o p e r a t i o n , u n c a p p i n g t h e e t h m o i d a l b u l g e a n d 

es tab l i sh ing f ree d r a i n a g e . S o m e t i m e s , i t m a y r e q u i r e e x t e r 

n a l e t h m o i d o p e r a t i o n . 

Mucous retention cyst of the maxillary sinus presents as a 

r e t e n t i o n cyst d u e t o o b s t r u c t i o n o f t h e d u c t o f s e r o m u c i 

n o u s g l a n d a n d usual ly does n o t cause b o n e e r o s i o n . I t is 

a s y m p t o m a t i c a n d is o b s e r v e d as a n i n c i d e n t a l f i n d i n g o n 

r a d i o g r a p h s . N o t r e a t m e n t is g e n e r a l l y r e q u i r e d f o r a s y m p 

t o m a t i c r e t e n t i o n cysts as m o s t o f t h e m regress s p o n t a n e 

o u s l y o v e r a p e r i o d o f t i m e . 

Mucocele of the maxillary sinus can o c c u r as a c o m p l i c a t i o n 

o f c h r o n i c sinus i n f l a m m a t i o n w h e n its o s t i u m is b l o c k e d . 

T h e sinus f i l l s w i t h m u c u s a n d its b o n y w a l l s get e x p a n d e d 

d u e t o expansi le process. C T scan a n d M R I can h e l p i n t h e 

diagnosis . A p o l y p , t u m o u r o r t r a u m a i n t h e m i d d l e meatus 

m a y also o b s t r u c t t h e sinus o s t i u m t o cause a m u c o c e l e . 

Mucocele of sphenoid sinus o r sphenoethmoidal mucocele 

arises f r o m s l o w e x p a n s i o n a n d d e s t r u c t i o n o f s p h e n o i d 

a n d p o s t e r i o r e t h m o i d sinuses. C l i n i c a l features are those 

o f s u p e r i o r o r b i t a l f issure s y n d r o m e ( i n v o l v e m e n t o f C N 

I I I , I V , V I a n d o p h t h a l m i c d i v i s i o n o f V ) o r o r b i t a l apex 

s y n d r o m e w h i c h is s u p e r i o r o r b i t a l f issure s y n d r o m e w i t h 

a d d i t i o n a l i n v o l v e m e n t o f o p t i c a n d m a x i l l a r y d i v i s i o n o f 

t r i g e m i n a l n e r v e . E x o p h t h a l m o s is a l w a y s present a n d t h e 

p a i n is loca l i sed t o t h e o r b i t o r f o r e h e a d . S o m e m a y c o m 

p l a i n o f headache i n t h e o c c i p u t o r v e r t e x . T r e a t m e n t is 

e x t e r n a l e t h m o i d e c t o m y w i t h s p h e n o i d o t o m y . A n t e r i o r 

w a l l o f t h e s p h e n o i d sinus is r e m o v e d , cyst w a l l u n c a p p e d 

a n d its fluid c o n t e n t s evacuated . 

Pyocele or mucopyocele is s i m i l a r t o m u c o c e l e b u t its c o n 

tents are p u r u l e n t . I t can resul t f r o m i n f e c t i o n o f a m u c o 

cele o f any o f t h e sinuses. 

E n d o s c o p i c s u r g e r y has r e p l a c e d e x t e r n a l o p e r a t i o n o f 

t h e sinuses f o r t r e a t m e n t o f a l l m u c o c e l e o r m u c o p y o c e l e s 

o f v a r i o u s sinuses. 

ii. Osteomyelitis 

O s t e o m y e l i t i s is i n f e c t i o n o f bone marrow a n d s h o u l d be 

d i f f e r e n t i a t e d f r o m ostei t is w h i c h is i n f e c t i o n o f t h e compact 

bone. O s t e o m y e l i t i s , f o l l o w i n g sinus i n f e c t i o n , i n v o l v e s 

e i t h e r t h e m a x i l l a o r t h e f r o n t a l b o n e . 

Osteomyelitis of the maxilla. I t is m o r e o f t e n seen i n 

infants a n d c h i l d r e n t h a n adults because o f t h e presence 

o f s p o n g y b o n e i n the a n t e r i o r w a l l o f t h e m a x i l l a . 

I n f e c t i o n m a y start i n the denta l sac a n d t h e n spread t o 

t h e m a x i l l a , b u t less o f t e n , i t is p r i m a r y i n f e c t i o n o f the 

m a x i l l a r y sinus. C l i n i c a l features are e r y t h e m a , s w e l l i n g 

o f cheek , o e d e m a o f l o w e r l i d , p u r u l e n t nasal discharge 

a n d fever . Subper ios tea l abscess f o l l o w e d b y f is tulae 

m a y f o r m i n i n f r a o r b i t a l r e g i o n (F ig . 38 .3 ) , a lveo lus o r 

palate, o r i n z y g o m a . Sequestrat ion o f b o n e m a y o c c u r . 

F i g u r e 3 8 . 3 

O s t e o m y e l i t i s o f m a x i l l a w i t h f i s t u l a f o r m a t i o n i n i n f r a o r b i t a l 

r e g i o n ( a r r o w ) . 



r o m D 

C a s e o f c h r o n i c f r o n t a l s i n u s i t i s p r e s e n t i n g w i t h a f i s t u l a i n t h e 

f l o o r o f t h e s i n u s . 

T r e a t m e n t consists o f large doses o f a n t i b i o t i c s , drainage 

o f a n y abscess a n d r e m o v a l o f t h e sequestra. 

O s t e o m y e l i t i s o f m a x i l l a m a y cause d a m a g e t o 

t e m p o r a i y o r p e r m a n e n t t o o t h - b u d s , m a l d e v e l o p -

m e n t o f m a x i l l a , o r o a n t r a l f i s t u l a , p e r s i s t e n t l y d r a i n i n g 

sinus o r e p i p h o r a . 

Osteomyelitis of frontal bone ( F i g . 38 .4 ) . I t is m o r e o f t e n 

seen i n adul ts as f r o n t a l sinus is n o t d e v e l o p e d i n infants 

a n d c h i l d r e n . O s t e o m y e l i t i s o f f r o n t a l b o n e results f r o m 

acute i n f e c t i o n o f f r o n t a l sinus c i t h e r d i r e c t l y o r t h r o u g h 

t h e v e n o u s spread. I t can also f o l l o w t r a u m a o r surgery 

o f f r o n t a l sinus i n the presence o f acute i n f e c t i o n . Pus 

m a y f o r m e x t e r n a l l y u n d e r t h e p e r i o s t e u m as soft 

d o u g h y s w e l l i n g (Pott 's p u f f y t u m o u r ) , o r i n t e r n a l l y as 

an e x t r a d u r a l abscess. T r e a t m e n t consists o f large doses 

o f a n t i b i o t i c s , drainage o f abscess a n d t r e p h i n i n g o f 

f r o n t a l sinus t h r o u g h its floor. S o m e t i m e s , i t requires 

r e m o v a l o f sequestra a n d n e c r o t i c b o n e b y ra i s ing a 

scalp f lap t h r o u g h a c o r o n a l i n c i s i o n (F ig . 38 .4 ) . 

I 

B. O R B I T A L C O M P L I C A T I O N S 

O r b i t a n d its c o n t e n t s are c lose ly r e l a t e d t o t h e e t h m o i d , 

f r o n t a l , a n d m a x i l l a r y sinuses, b u t m o s t o f t h e c o m p l i c a 

t i o n s , h o w e v e r , f o l l o w i n f e c t i o n o f e t h m o i d s as t h e y are 

separated f r o m t h e o r b i t o n l y b y a t h i n l a m i n a o f b o n e — 

l a m i n a p a p y r a c e a . I n f e c t i o n travels f r o m these sinuses e i t h e r 

b y ostei t is o r as t h r o m b o p h l e b i t i c process o f e t h m o i d a l 

v e i n s . 

O r b i t a l c o m p l i c a t i o n s i n c l u d e : 

Inflammatory oedema of lids. T h i s is o n l y r e a c t i o n a r y . 

T h e r e is n o e r y t h e m a o r tenderness o f t h e l ids w h i c h 

characterises l i d abscess. I t i n v o l v e s o n l y presepta l 

space, i . e . lies i n f r o n t o f o r b i t a l s e p t u m . E y e b a l l m o v e 

m e n t s a n d v i s i o n are n o r m a l . G e n e r a l l y , u p p e r l i d is 

s w o l l e n i n f r o n t a l , l o w e r l i d i n m a x i l l a r y , a n d b o t h 

u p p e r a n d l o w e r l ids i n e t h m o i d s inusi t is . 

Subperiosteal abscess. Pus col lects o u t s i d e t h e b o n e 

u n d e r t h e p e r i o s t e u m . A subper ios tea l abscess f r o m 

e t h m o i d s f o r m s o n t h e m e d i a l w a l l o f o r b i t a n d d i s 

places t h e eyeba l l f o r w a r d , d o w n w a r d a n d l a t e r a l l y ; 

f r o m t h e f r o n t a l sinus, abscess is s i t u a t e d j u s t a b o v e a n d 

b e h i n d t h e m e d i a l c a n t h u s a n d displaces t h e e y e b a l l 

d o w n w a r d s a n d l a t e r a l l y ; f r o m t h e m a x i l l a r y sinus, 

abscess f o r m s i n t h e floor o f t h e o r b i t a n d displaces 

t h e eyeba l l u p w a r d s a n d f o r w a r d s . 

Orbital cellulitis. W h e n pus breaks t h r o u g h the p e r i o s 

t e u m a n d f i n d s its w a y i n t o the o r b i t , i t spreads b e t w e e n 

t h e o r b i t a l fat, e x t r a o c u l a r muscles , vessels a n d nerves . 

C l i n i c a l features w i l l i n c l u d e o e d e m a o f l i d s , e x o p h t h a l 

m o s , chemosis o f c o n j u n c t i v a a n d res t r i c ted m o v e 

m e n t s o f t h e eye b a l l . V i s i o n is af fected causing p a r t i a l 

or t o t a l loss w h i c h is s o m e t i m e s p e r m a n e n t . Pa t ient 

m a y r u n h i g h fever . O r b i t a l ce l lu l i t i s is p o t e n t i a l l y d a n 

gerous because o f t h e risk o f m e n i n g i t i s a n d cavernous 

sinus t h r o m b o s i s . 

Orbital abscess. I n t r a o r b i t a l abscess usual ly f o r m s a l o n g 

l a m i n a papyracea o r t h e floor o f f r o n t a l sinus. C l i n i c a l 

p i c t u r e is s i m i l a r t o t h a t o f o r b i t a l c e l l u l i t i s . D i a g n o s i s 

can be easily m a d e b y C T scan o r u l t r a s o u n d o f t h e 

o r b i t . T r e a t m e n t is i . v . a n t i b i o t i c s a n d dra inage o f t h e 

abscess a n d that o f t h e sinus ( e t h m o i d e c t o m y o r t r e p h 

i n a t i o n o f f r o n t a l s inus) . 

Superior orbital fissure syndrome. I n f e c t i o n o f s p h e n o i d 

sinus can rare ly affect s t ruc tures o f s u p e r i o r o r b i t a l f i s 

sure. S y m p t o m s consist o f deep o r b i t a l p a i n , f r o n t a l 

headache a n d progress ive paralysis o f C N V I , I I I a n d 

I V , i n t h a t o r d e r . 

Orbital apex syndrome. I t is s u p e r i o r o r b i t a l f issure 

s y n d r o m e w i t h a d d i t i o n a l i n v o l v e m e n t o f t h e o p t i c 

n e r v e a n d m a x i l l a r y d i v i s i o n o f t h e t r i g e m i n a l (V,) 

( F i g . 3 8 . 5 ) . 

C . I N T R A C R A N I A L C O M P L I C A T I O N S 

F r o n t a l , e t h m o i d a n d s p h e n o i d sinuses are c lose ly r e l a t e d 

t o a n t e r i o r c r a n i a l fossa a n d i n f e c t i o n f r o m these can 

cause: 

M e n i n g i t i s a n d e n c e p h a l i t i s 

E x t r a d u r a l abscess 

S u b d u r a l abscess 

B r a i n abscess 

C a v e r n o u s sinus t h r o m b o s i s . 



O r b i t a l c o m p l i c a t i o n s o f s i n u s i t i s : ( A ) N o r m a l . ( B ) S u b p e r i o s t e a l a b s c e s s . ( C ) O r b i t a l a b s c e s s . 

S o u r c e a n d r o u t e o f i n f e c t i o n i n c a v e r n o u s 

s i n u s t h r o m b o s i s 

Source Disease Route 
N o s e a n d d a n g e r F u r u n c l e a n d P h a r y n g e a l p l e x u s 

a r e a o f f a c e s e p t a l a b s c e s s 

E t h m o i d s i n u s e s O r b i t a l c e l l u l i t e s O p h t h a l m i c v e i n s 

o r a b s c e s s 

S p h e n o i d s i n u s S i n u s i t i s D i r e c t 

F r o n t a l s i n u s S i n u s i t i s a n d S u p r a o r b i t a l a n d 

o s t e o m y e l i t i s o f o p h t h a l m i c v e i n s 

f r o n t a l b o n e 

O r b i t C e l l u l i t i s a n d O p h t h a l m i c v e i n s 

a b s c e s s 

U p p e r l i d A b s c e s s A n g u l a r v e i n a n d 

o p h t h a l m i c v e i n s 

P h a r y n x A c u t e t o n s i l l i t i s P h a r y n g e a l p l e x u s 

o r p e r i t o n s i l l a r 

a b s c e s s 

E a r P e t r o s i t i s P e t r o s a l v e n o u s 

s i n u s e s 

D i f f e r e n c e s b e t w e e n o r b i t a l c e l l u l i t i s a n d 

c a v e r n o u s s i n u s t h r o m b o s i s 

C a v e r n o u s S i n u s T h r o m b o s i s 

Aetiology. I n f e c t i o n o f paranasal sinuses, p a r t i c u l a r l y those 

o f e t h m o i d a n d s p h e n o i d a n d less c o m m o n l y t h e f r o n t a l , 

a n d o r b i t a l c o m p l i c a t i o n s f r o m these sinus i n f e c t i o n s c a n 

cause t h r o m b o p h l e b i t i s o f t h e c a v e r n o u s sinus(es). O t h e r 

sources o f i n f e c t i o n are l i s t e d i n T a b l e 3 8 . 2 . T h e valveless 

n a t u r e o f t h e v e i n s c o n n e c t i n g t h e c a v e r n o u s s inus causes 

easy spread o f i n f e c t i o n . 

Orbital cellulitis 

S o u r c e C o m m o n l y e t h m o i d 

s i n u s e s 

O n s e t S l o w ; s t a r t s w i t h 

o e d e m a o f e y e l i d s t h e 

i n n e r c a n t h u s — * 

c h e m o s i s — » p r o p t o s i s 

C r a n i a l I n v o l v e d c o n c u r r e n t l y 

n e r v e w i t h c o m p l e t e 

Cavernous sinus 
thrombosis 
N o s e , s i n u s e s , o r b i t , 

e a r o r p h a r y n x 

A b r u p t w i t h h i g h 

f e v e r a n d c h i l l s w i t h 

n e a r s i g n s o f 

t o x a e m i a 

O e d e m a o f e y e l i d s , 

c h e m o s i s a n d 

p r o p t o s i s 

I n v o l v e d i n d i v i d u a l l y 

a n d s e q u e n t i a l l y 

i n v o l v e m e n t o p h t h a l m o p l e g i a 

L a t e r a l i t y O f t e n i n v o l v e s o n e e y e I n v o l v e s b o t h e y e s 

Clinical features. O n s e t o f cavernous sinus t h r o m b o p h l e 

b i t i s is a b r u p t w i t h ch i l l s a n d r i g o r s . P a t i e n t is a c u t e l y i l l . 

E y e l i d s get s w o l l e n w i t h chemos is a n d p r o p t o s i s o f eyebal l . 

C r a n i a l nerves I I I , I V , V I w h i c h are r e l a t e d t o the sinus get 

i n v o l v e d i n d i v i d u a l l y a n d sequent ia l ly c a u s i n g t o t a l o p h 

t h a l m o p l e g i a . P u p i l b e c o m e s d i l a t e d a n d f i x e d , o p t i c disc 

s h o w s c o n g e s t i o n a n d o e d e m a w i t h d i m i n u t i o n o f v i s i o n . 

Sensat ion i n t h e d i s t r i b u t i o n o f V ( o p h t h a l m i c d i v i s i o n o f 

C N V ) is d i m i n i s h e d . C S F is usual ly n o r m a l . C o n d i t i o n 

needs t o be d i f f e r e n t i a t e d f r o m o r b i t a l c e l l u l i t i s ( T a b l e 3 8 . 3 ) . 

C T scan is u s e f u l f o r th i s . 

Treatment consists o f i . v . a n t i b i o t i c s a n d a t t e n t i o n t o t h e 

focus o f i n f e c t i o n , dra inage o f i n f e c t e d e t h m o i d o r s p h e 

n o i d s inus . B l o o d c u l t u r e s h o u l d be t a k e n b e f o r e s t a r t i n g 

a n t i b i o t i c t h e r a p y . R o l e o f a n t i c o a g u l a n t s is n o t clear. 



D. D E S C E N D I N G I N F E C T I O N S 

I n s u p p u r a t i v e s inusi t is , discharge c o n s t a n t l y flows i n t o t h e 

p h a r y n x a n d c a n cause o r aggravate : 

Otitis, media (acute o r c h r o n i c ) . 

Pharyngitis and tonsillitis. H y p e r t r o p h y o f la tera l l y m 

p h o i d bands b e h i n d t h e p o s t e r i o r p i l lars ( lateral p h a r 

y n g i t i s ) is i n d i c a t i v e o f c h r o n i c s inusi t i s . I t m a y be 

u n i l a t e r a l a n d affect t h e side o f t h e i n v o l v e d sinus. 

C h r o n i c s inusit is m a y also cause r e c u r r e n t t o n s i l l i t i s o r 

g r a n u l a r p h a r y n g i t i s . 

Persistent laryngitis and tracheobronchitis. S inusi t is m a y 

be associated w i t h r e c u r r e n t l a r y n g i t i s , b ronch iec tas i s 

a n d as thma b u t t h e l a t t e r are n o t necessarily caused b y 

s inusi t i s . 

E. F O C A L I N F E C T I O N S 

T h e r o l e o f sinus i n f e c t i o n t o act as focus o f i n f e c t i o n is 

d o u b t f u l . A f e w c o n d i t i o n s such as p o l y a r t h r i t i s , t e n o s y n o v i 

tis, f ibros i t i s a n d c e r t a i n s k i n diseases m a y r e s p o n d t o e l i m i 

n a t i o n o f i n f e c t i o n i n t h e sinuses. H o w e v e r , sinus i n f e c t i o n , 

i f present i n these cases, is t rea ted o n its o w n m e r i t . 



Neoplasms o f Nasal Cavity 

B o t h b e n i g n a n d m a l i g n a n t t u m o u r s o f t h e nasal c a v i t y 

( T a b l e 39 .1 ) p e r se are u n c o m m o n . V e r y o f t e n t h e i r separa

t i o n f r o m t u m o u r s o f paranasal sinuses is d i f f i c u l t e x c e p t i n 

ear ly stages. I n a d d i t i o n t o p r i m a r y t u m o u r s , nasal c a v i t y 

can be i n v a d e d b y g r o w t h s f r o m paranasal sinuses, n a s o p h a r 

y n x , c r a n i a l o r b u c c a l c a v i t y . 

B e n i g n les ions are usual ly s m o o t h , lo c a l i s ed a n d c o v e r e d 

w i t h m u c o u s m e m b r a n e . M a l i g n a n t ones are u s u a l l y f r i a 

b l e , have a g r a n u l a r surface a n d t e n d t o b l e e d easily. 

T u m o u r s o f 

B e n i g n 

S q u a m o u s p a p i l l o m a 

I n v e r t e d p a p i l l o m a 

P l e o m o r p h i c a d e n o m a 

S c h w a n n o m a 

M e n i n g i o m a 

H a e m a n g i o m a 

C h o n d r o m a 

A n g i o f i b r o m a 

E n c e p h a l o c e l e 

G l i o m a 

D e r m o i d 

n a s a l c a v i t y 

M a l i g n a n t 

C a r c i n o m a 

- S q u a m o u s c e l l c a r c i n o m a 

- A d e n o c a r c i n o m a 

M a l i g n a n t m e l a n o m a 

O l f a c t o r y n e u r o b l a s t o m a 

H a e m a n g i o p e r i c y t o m a 

L y m p h o m a 

S o l i t a r y p l a s m a c y t o m a 

V a r i o u s t y p e s o f s a r c o m a 

B E N I G N N E O P L A S M S 

1 . S q u a m o u s p a p i l l o m a V e r r u c o u s les ions s i m i l a r t o 

s k i n w a r t s can arise f r o m t h e nasal v e s t i b u l e o r l o w e r p a r t 

o f nasal s e p t u m . T h e y m a y be s ingle o r m u l t i p l e , p e d u n 

c u l a t e d o r sessile ( F i g . 3 9 . 1 ) . T r e a t m e n t is l o c a l e x c i s i o n 

w i t h c a u t e r i s a t i o n o f t h e base t o p r e v e n t r e c u r r e n c e . T h e y 

c a n also b e t r e a t e d b y c r y o s u r g e r y o r laser. 

2 . I n v e r t e d p a p i l l o m a ( T r a n s i t i o n a l c e l l p a p i l l o m a 

o r R i n g e r t z t u m o u r ) I t is s o - n a m e d because m i c r o 

s c o p i c a l l y n e o p l a s t i c e p i t h e l i u m is seen t o g r o w t o w a r d s 

u n d e r l y i n g s t r o m a r a t h e r t h a n o n t h e surface. M o s t l y seen 

b e t w e e n 4 0 - 7 0 years w i t h m a l e p r e p o n d e r a n c e (5 :1 ) . I t 

arises f r o m t h e la tera l w a l l o f nose a n d is a l w a y s u n i l a t e r a l . 

I t presents as r e d o r g r e y masses w h i c h m a y be t r a n s l u c e n t 

a n d o e d e m a t o u s , s i m u l a t i n g s i m p l e nasal p o l y p i . I n v e r t e d 

p a p i l l o m a has a m a r k e d t e n d e n c y t o r e c u r after surgica l 

r e m o v a l a n d m a y be associated w i t h s q u a m o u s c e l l c a r c i 

n o m a i n 10—15% o f pa t ients . T r e a t m e n t is w i d e surgica l 

e x c i s i o n b y lateral r h i n o t o m y o r m e d i a l m a x i l l e c t o m y a n d 

e n b l o c e t h m o i d e c t o m y . 

3 . P l e o m o r p h i c a d e n o m a R a r e t u m o u r , usual ly arises 

f r o m t h e nasal s e p t u m . T r e a t m e n t is w i d e surgica l e x c i s i o n . 

4 . S c h w a n n o m a a n d m e n i n g i o m a T h e y are u n c o m 

m o n t u m o u r s w h i c h are f o u n d in t ranasa l ly . T r e a t m e n t is 

surg ica l e x c i s i o n b y lateral r h i n o t o m y . 

5 . H a e m a n g i o m a I t m a y b e : 

Capillary haemangioma (Bleeding polypus of the septum). 

I t is a soft , d a r k r e d , p e d u n c u l a t e d o r sessile t u m o u r 

a r i s i n g f r o m a n t e r i o r p a r t o f nasal s e p t u m ( F i g . 3 9 . 2 ) . 

S q u a m o u s p a p i l l o m a n o s e , l e f t s i d e . 



B l e e d i n g p o l y p u s a r i s i n g f r o m r i g h t s i d e o f n a s a l s e p t u m . 

U s u a l l y i t is s m o o t h b u t m a y b e c o m e u l c e r a t e d a n d 

p r e s e n t w i t h r e c u r r e n t epistaxis a n d nasal o b s t r u c t i o n . 

T r e a t m e n t is loca l e x c i s i o n w i t h a c u f f o f s u r r o u n d i n g 

m u c o p e r i c h o n d r i u m . 

Cavernous haemangioma. I t arises f r o m the t u r b i n a t e s o n 

t h e lateral w a l l o f nose. I t is t r e a t e d b y surgica l e x c i s i o n 

w i t h p r e l i m i n a r y c r y o t h e r a p y . E x t e n s i v e lesions m a y 

r e q u i r e r a d i o t h e r a p y a n d surg ica l e x c i s i o n . 

6 . C h o n d r o m a I t can arise f r o m t h e e t h m o i d , nasal c a v 

i t y o r nasal s e p t u m . P u r e c h o n d r o m a s are s m o o t h , firm a n d 

l o b u l a t e d . O t h e r s m a y be m i x e d t y p e f i b r o - , o s t e o - , o r 

a n g i o c h o n d r o m a s . T r e a t m e n t is surgical e x c i s i o n . F o r 

r e c u r r e n t o r large t u m o u r s , w i d e e x c i s i o n s h o u l d b e d o n e 

because o f t h e i r t e n d e n c y t o m a l i g n a n t t r a n s f o r m a t i o n 

af ter r e p e a t e d i n t e r f e r e n c e . 

7 . A n g i o f i b r o m a I t is i n c l u d e d i n nasal t u m o u r s because 

its p r i m a r y site o f o r i g i n is s u p p o s e d t o be p o s t e r i o r p a r t 

o f nasal c a v i t y near t h e s p h e n o p a l a t i n e f o r a m e n (see page 

2 6 1 ) . 

8 . I n t r a n a s a l m e n i n g o e n c e p h a l o c e l e I t is h e r n i a t i o n 

o f b r a i n tissues a n d m e n i n g e s t h r o u g h f o r a m e n c a e c u m o r 

c r i b r i f o r m p l a t e . I t presents as a s m o o t h p o l y p i n t h e u p p e r 

p a r t o f nose b e t w e e n t h e s e p t u m a n d m i d d l e t u r b i n a t e , 

usual ly i n i n f a n t s a n d y o u n g c h i l d r e n . T h e mass increases i n 

size o n c r y i n g o r s t r a i n i n g . Unless care is t a k e n , i t m a y be 

m i s d i a g n o s e d as a s i m p l e p o l y p a n d m i s t a k e n l y avulsed , 

r e s u l t i n g i n C S F r h i n o r r h o e a o r m e n i n g i t i s . F o r t h e same 

reason b i o p s y s h o u l d n o t be t a k e n . C T scan is essential t o 

d e m o n s t r a t e a d e f e c t i n t h e base o f s k u l l . T r e a t m e n t is f r o n 

tal c r a n i o t o m y , s e v e r i n g t h e stalk f r o m t h e b r a i n , a n d r e p a i r 

o f d u r a l a n d b o n y defec t . Intranasal mass is r e m o v e d as 

s e c o n d a r y p r o c e d u r e after c r a n i a l defec t has sealed. 

9 . G l i o m a s O f all t h e g l i o m a s , 3 0 % are intranasal a n d 

10%i b o t h i n t r a a n d extranasal . T h e y are seen i n i n f a n t s a n d 

c h i l d r e n . A n intranasal g l i o m a presents as a f i r m p o l y p 

s o m e t i m e s p r o t r u d i n g at t h e a n t e r i o r nares. 

1 0 . N a s a l d e r m o i d I t presents as w i d e n i n g o f u p p e r p a r t 

o f nasal s e p t u m w i t h s p l a y i n g o f nasal bones a n d h y p e r t e 

l o r i s m . A p i t o r a sinus m a y be seen i n t h e m i d l i n e o f nasal 

d o r s u m w i t h ha i r p r o t r u d i n g f r o m t h e o p e n i n g . 

M A L I G N A N T N E O P L A S M S 

1 . C a r c i n o m a o f n a s a l c a v i t y P r i m a r y c a r c i n o m a p e r se 

is rare . I t m a y be an e x t e n s i o n o f m a x i l l a r y o r e t h m o i d 

c a r c i n o m a . S q u a m o u s c e l l v a r i e t y is t h e m o s t c o m m o n , 

seen i n a b o u t 8 0 % . o f cases. R e s t m a y be a d e n o i d cyst ic 

c a r c i n o m a o r an a d e n o c a r c i n o m a . 

Squamous cell carcinoma. I t m a y arise f r o m t h e v e s t i b u l e , 

a n t e r i o r p a r t o f nasal s e p t u m o r t h e la tera l w a l l o f nasal 

c a v i t y . M o s t o f t h e m are seen i n m e n past 50 years 

o f age. 

(i) V e s t i b u l a r : I t arises f r o m t h e la tera l w a l l o f nasal 

v e s t i b u l e a n d m a y e x t e n d i n t o t h e c o l u m e l l a , 

nasal floor a n d u p p e r l i p w i t h metastases t o p a r o t i d 

n o d e s . 

(i i) Septal : M o s t l y arises f r o m m u c o c u t a n e o u s j u n c 

t i o n a n d causes b u r n i n g a n d soreness i n t h e nose. 

I t has o f t e n b e e n t e r m e d as " n o s e - p i c k e r ' s c a n c e r " . 

U s u a l l y , i t is o f l o w grade m a l i g n a n c y . 

( i i i ) La tera l w a l l : T h i s is t h e site m o s t c o m m o n l y 

i n v o l v e d . Easily extends i n t o e t h m o i d o r m a x i l l a r y 

sinuses. Grossly, i t presents as a p o l y p o i d mass i n the 

lateral w a l l o f nose. Metastases are rare. T r e a t m e n t is 

c o m b i n a t i o n o f r a d i o t h e r a p y a n d surgery . 

Adenocarcinoma and adenoid cystic carcinoma. T h e y arise 

f r o m t h e glands o f m u c o u s m e m b r a n e o r m i n o r 

sal ivary glands a n d m o s t l y i n v o l v e u p p e r p a r t o f t h e 

la tera l w a l l o f nasal c a v i t y . 

2 . M a l i g n a n t m e l a n o m a U s u a l l y seen i n persons a b o u t 

50 years o f age. B o t h sexes are e q u a l l y a f fec ted . Gross ly , i t 

presents as a s l a t y - g r e y o r b l u i s h - b l a c k p o l y p o i d mass. 

W i t h i n t h e nasal c a v i t y , m o s t f r e q u e n t site is a n t e r i o r par t 

o f nasal s e p t u m f o l l o w e d b y m i d d l e a n d i n f e r i o r t u r b i n a t e . 

A m e l a n o t i c var iet ies are n o n p i g m e n t e d . T u m o u r spreads 

b y l y m p h a t i c s a n d b l o o d s t r e a m . C e r v i c a l n o d a l metastases 

m a y be p r e s e n t at t h e t i m e o f i n i t i a l e x a m i n a t i o n . T r e a t m e n t 

is w i d e surgica l e x c i s i o n . I m m u n o l o g i c a l defences o f t h e 

p a t i e n t p l a y a great r o l e i n t h e c o n t r o l o f t h i s disease. 

R a d i o t h e r a p y a n d c h e m o t h e r a p y suppress t h e i m m u n e 

processes a n d are a v o i d e d . A f i v e - y e a r s u r v i v a l rate o f 3 0 % 
can be e x p e c t e d after surg ica l e x c i s i o n . 

3 . O l f a c t o r y n e u r o b l a s t o m a I t is a t u m o u r o f o l f a c t o r y 

p l a c o d e seen i n persons o f e i t h e r sex at a n y age g r o u p . I t 



! >iseases o f N o s e a n d P<> nuses 

R h a b d o m y o s a r c o m a o f the nose in a 2'/2-years o ld male c h i l d . 

presents as a c h e r r y r e d , p o l y p o i d a l mass i n t h e u p p e r t h i r d 

o f t h e nasal c a v i t y . I t is a vascular t u m o u r a n d bleeds p r o 

fuse ly o n b i o p s y . L y m p h n o d e o r sys temic metastases can 

o c c u r . T h e t u m o u r is m o d e r a t e l y r a d i o s e n s i t i v e a n d has 

b e e n c u r e d b y r a d i a t i o n a lone . Present ly , f a v o u r e d t r e a t 

m e n t is surg ica l e x c i s i o n f o l l o w e d b y r a d i a t i o n . C r a n 

i o f a c i a l r e s e c t i o n m a y be r e q u i r e d f o r t u m o u r s o f t h e 

c r i b r i f o r m plate . 

4 . H a e m a n g i o p e r i c y t o m a I t is a rare t u m o u r o f v a s c u 

lar o r i g i n . I t arises f r o m t h e pericyte—a ce l l s u r r o u n d i n g 

t h e capi l lar ies . I t is usual ly seen i n t h e age g r o u p o f 6 0 - 7 0 

a n d presents w i t h epistaxis . B r i s k b l e e d i n g m a y o c c u r o n 

b i o p s y . T h e t u m o u r m a y be b e n i g n o r m a l i g n a n t b u t i t 

c a n n o t b e d i s t i n g u i s h e d h i s t o l o g i c a l l y . T r e a t m e n t is w i d e 

surg ica l e x c i s i o n . R a d i o t h e r a p y is used f o r i n o p e r a b l e o r 

r e c u r r e n t les ions. 

5 . L y m p h o m a R a r e l y a n o n - H o d g k i n l y m p h o m a pres

ents o n t h e s e p t u m . 

6 . P l a s m a c y t o m a S o l i t a r y p l a s m a c y t o m a w i t h o u t g e n 

eralised osseous disease m a y be seen i n t h e nasal c a v i t y . I t 

p r e d o m i n a n t l y affects males o v e r 4 0 years. T r e a t m e n t is b y 

r a d i o t h e r a p y f o l l o w e d t h r e e m o n t h s la te r b y s u r g e r y i f 

t o t a l regress ion does n o t o c c u r . L o n g - t e r m f o l l o w u p is 

essential t o e x c l u d e d e v e l o p m e n t o f m u l t i p l e m y e l o m a . 

7 . S a r c o m a s O s t e o g e n i c sarcoma, c h o n d r o s a r c o m a , r h a b 

d o m y o s a r c o m a ( F i g . 3 9 . 3 ) , a n g i o s a r c o m a , m a l i g n a n t h i s t i o 

c y t o m a are o t h e r rare t u m o u r s a f f e c t i n g t h e nose . 



Neoplasms o f Paranasal Sinuses 

F i b r o u s d y s p l a s i a I n t h i s c o n d i t i o n , b o n e is r e p l a c e d b y 

f i b r o u s tissue; m o s t l y i n v o l v e s m a x i l l a r y b u t s o m e t i m e s 

t h e e t h m o i d a n d f r o n t a l sinuses. P a t i e n t seeks a d v i c e f o r 

d i s f i g u r e m e n t o f t h e face, nasal o b s t r u c t i o n a n d d i s p l a c e 

m e n t o f t h e eye . T r e a t m e n t is s u r g i c a l r e s c u l p t u r i n g o f 

t h e i n v o l v e d b o n e t o a c h i e v e a g o o d c o s m e t i c a n d f u n c 

t i o n a l resul t ( F i g . 4 0 . 2 ) . 

O s s i f y i n g f i b r o m a Seen i n y o u n g adul ts . T h e t u m o u r 

can be she l l ed o u t easily. 

A m e l o b l a s t o m a ( a d a m a n t i n o m a ) I t is a l o c a l l y aggres

sive t u m o u r t h a t arises f r o m t h e o d o n t o g e n i c tissue a n d 

invades t h e m a x i l l a r y s inus. T r e a t m e n t is surg ica l e x c i s i o n . 

O t h e r rare t u m o u r s i n c l u d e inverted papilloma, menin

gioma a n d haemangioma (see C h a p t e r 3 9 ) . 

M A L I G N A N T N E O P L A S M S 

I n c i d e n c e C a n c e r o f nose a n d paranasal sinuses c o n s t i 

tutes 0 . 4 4 % o f a l l b o d y cancers i n I n d i a (0.57%> i n males 

a n d 0 . 4 4 % i n females) . Its i n c i d e n c e d u r i n g t h e same 

p e r i o d (year 2 0 0 0 ) was 0.3 p e r 1 0 0 , 0 0 0 p e r s o n s * M o s t 

f r e q u e n t l y i n v o l v e d are t h e m a x i l l a r y sinuses f o l l o w e d i n 

t u r n b y e t h m o i d s , f r o n t a l a n d s p h e n o i d . 

A e t i o l o g y Cause o f sinus m a l i g n a n c y is l a r g e l y u n k n o w n . 

P e o p l e w o r k i n g i n h a r d w o o d f u r n i t u r e i n d u s t r y , n i c k e l 

r e f i n i n g , l ea ther w o r k a n d m a n u f a c t u r e o f m u s t a r d gas 

h a v e s h o w n h i g h e r i n c i d e n c e o f smunasal cancer . C a n c e r 

o f t h e m a x i l l a r y sinus is c o m m o n i n B a n t u s o f S o u t h A f r i c a 

w h e r e l o c a l l y m a d e s n u f f is used, w h i c h is f o u n d rich i n 

n i c k e l a n d c h r o m i u m . 

W o r k e r s o f f u r n i t u r e i n d u s t r y d e v e l o p a d e n o c a r c i n o m a o f 

t h e e t h m o i d s and u p p e r nasal cav i ty , w h i l e those engaged i n 

n i c k e l r e f i n i n g get squamous cell a n d anaplastic c a r c i n o m a . 

H i s t o l o g y M o r e t h a n 8 0 % o f t h e m a l i g n a n t t u m o u r s are 

o f s q u a m o u s cel l v a r i e t y . R e s t are a d e n o c a r c i n o m a , a d e n o i d 

cystic c a r c i n o m a , m e l a n o m a a n d v a r i o u s types o f sarcomas. 

Paranasal sinuses m a y be af fected b y b o t h b e n i g n a n d m a l i g 

n a n t neoplasms b u t t h e la t ter are m u c h m o r e c o m m o n . 

B E N I G N N E O P L A S M S 

O s t e o m a s T h e y are m o s t c o m m o n l y seen i n t h e f r o n t a l 

s inus f o l l o w e d i n t u r n b y those o f e t h m o i d a n d m a x i l l a r y . 

T h e y m a y r e m a i n a s y m p t o m a t i c , b e i n g d i s c o v e r e d i n c i 

d e n t a l l y o n X - r a y s ( F i g . 4 0 . 1 ) . T r e a t m e n t is i n d i c a t e d 

w h e n t h e y b e c o m e s y m p t o m a t i c , c a u s i n g o b s t r u c t i o n t o 

t h e sinus o s t i u m , f o r m a t i o n o f m u c o c e l e , pressure s y m p 

t o m s d u e to t h e i r g r o w t h i n t h e o r b i t , nose o r c r a n i u m . 

O s t e o m a r i g h t f r o n t a l s i n u s ( a r r o w ) . 



C a r c i n o m a o f M a x i l l a r y S i n u s 

I t arises f r o m t h e sinus l i n i n g a n d m a y r e m a i n s i lent f o r a 

l o n g t i m e g i v i n g o n l y v a g u e s y m p t o m s o f " s i n u s i t i s " . I t 

t h e n spreads t o d e s t r o y t h e b o n y c o n f i n e s o f t h e m a x i l l a r y 

s inus a n d invades t h e s u r r o u n d i n g s t ruc tures . 

Clinical Features ( F i g . 4 0 . 3 ) 

Disease is c o m m o n i n 4 0 - 6 0 age g r o u p w i t h p r e p o n d e r 

ance i n males . 

Early features o f m a x i l l a r y sinus m a l i g n a n c y are nasal 

s tuff iness , b l o o d - s t a i n e d nasal d ischarge , facial p a r e s t h e s i a s 

o r p a i n a n d e p i p h o r a . T h e s e s y m p t o m s m a y be m i s s e d o r 

s i m p l y t r e a t e d as s inusi t is . 

L a t e features w i l l d e p e n d o n t h e d i r e c t i o n o f spread a n d 

e x t e n t o f g r o w t h . 

Medial spread t o nasal c a v i t y gives rise t o nasal o b s t r u c 

t i o n , d i scharge a n d epistaxis . I t m a y also spread i n t o a n t e 

r i o r a n d p o s t e r i o r e t h m o i d sinuses a n d t h a t is w h y m o s t 

ant ra l m a l i g n a n c i e s are a n t r o e t h m o i d a l i n n a t u r e . 

F i g u r e 4 0 . 2 

F i b r o u s d y s p l a s i a o f m a x i l l a i n a 1 3 - y e a r s - o l d g i r l . ( A ) A s s e e n e x t e r n a l l y . ( B ) A f t e r r e t r a c t i o n o f t h e l i p . 

A n t r o e t h m o i d a l c a r c i n o m a l e f t s i d e . N o t e ( A ) S w e l l i n g o f l e f t c h e e k , ( B ) E x p a n s i o n o f a l v e o l u s a n d p a l a t e . 



Anterior spread causes s w e l l i n g o f t h e c h e e k a n d la ter 

i n v a s i o n o f t h e facial s k i n . 

Inferior spread causes e x p a n s i o n o f a l v e o l u s w i t h d e n t a l 

p a i n , l o o s e n i n g o f t e e t h , p o o r f i t t i n g o f d e n t u r e s , u l c e r a t i o n 

o f g i n g i v a a n d s w e l l i n g i n t h e h a r d palate . 

Superior spread invades t h e o r b i t c a u s i n g p r o p t o s i s , d i p l o 

p i a , o c u l a r p a i n a n d e p i p h o r a . 

Posterior spread is i n t o p t e r y g o m a x i l l a r y fossa, p t e r y g o i d 

plates a n d the muscles causing t r i s m u s . G r o w t h m a y also 

spread t o t h e n a s o p h a r y n x , s p h e n o i d sinus a n d base o f s k u l l . 

Intracranial spread can o c c u r t h r o u g h e t h m o i d s , c r i b r i 

f o r m p la te o r f o r a m e n l a c e r u m . 

Lymphatic spread. N o d a l metastases are u n c o m m o n a n d 

o c c u r o n l y i n t h e late stages o f disease. S u b m a n d i b u l a r a n d 

u p p e r j u g u l a r nodes are e n l a r g e d . M a x i l l a r y a n d e t h m o i d 

sinuses d r a i n p r i m a r i l y i n t o r e t r o p h a r y n g e a l nodes , b u t 

these n o d e s are inaccessible t o p a l p a t i o n . 

Systemic metastases are rare . M a y be seen i n t h e l u n g s 

( m o s t c o m m o n l y ) a n d o c c a s i o n a l l y i n b o n e . 

Diagnosis 

Radiograph of sinuses. O p a c i t y o f t h e i n v o l v e d sinus w i t h 

e x p a n s i o n a n d d e s t r u c t i o n o f t h e b o n y w a l l s . 

CT scan. I f avai lable , th is is t h e best n o n - i n v a s i v e m e t h o d 

t o f i n d t h e e x t e n t o f disease. C T scan s h o u l d be d o n e b o t h 

i n ax ia l a n d c o r o n a l planes . I t also he lps i n t h e s tag ing o f 

disease. 

Biopsy. I f g r o w t h presents i n t h e nose o r m o u t h , b i o p s y 

c a n b e easily t a k e n . I n ear ly cases, w i t h s u s p i c i o n o f m a l i g 

n a n c y , sinus s h o u l d be e x p l o r e d b y C a l d w e l l - L u c o p e r a 

t i o n . D i r e c t v i s u a l i s a t i o n o f t h e site o f t u m o u r i n t h e sinus 

also helps i n s tag ing o f the t u m o u r . 

E n d o s c o p y o f the nose a n d m a x i l l a r y sinus w i l l p r o v i d e 

d e t a i l e d e x a m i n a t i o n . A n accurate b i o p s y can also be t a k e n . 

Classification 

T h e r e is n o u n i v e r s a l l y a c c e p t e d c lass i f i ca t ion f o r m a x i l l a r y 

c a r c i n o m a . 

Ohngren's classification. A n i m a g i n a r y p l a n e is d r a w n , 

e x t e n d i n g b e t w e e n m e d i a l c a n t h u s o f eye a n d t h e 

angle o f m a n d i b l e ( F i g . 4 0 . 4 ) . G r o w t h s s i t u a t e d a b o v e 

this p l a n e ( suprastructura l ) h a v e a p o o r e r p r o g n o s i s 

t h a n those b e l o w i t ( i n t r a s t r u c t u r a l ) . 

AJCC (American Joint Committee on Cancer) classification. 

( T a b l e s 4 0 . 1 t o 4 0 . 3 ) . A J C C c l a s s i f i c a t i o n is o n l y f o r 

s q u a m o u s c e l l c a r c i n o m a a n d does n o t i n c l u d e n o n -

e p i t h e l i a l t u m o u r s o f l y m p h o i d t issue, soft t issue, 

c a r t i l a g e a n d b o n e . H i s t o p a t h o l o g i c a l l y , s q u a m o u s 

c e l l c a r c i n o m a is f u r t h e r g r a d e d i n t o : 

(a) W e l l d i f f e r e n t i a t e d 

(b) M o d e r a t e l y d i f f e r e n t i a t e d a n d 

(c) P o o r l y d i f f e r e n t i a t e d 

O h n g r e n ' s l i n e e x t e n d s f r o m m e d i a l c a n t h u s o f e y e t o t h e a n g l e 

o f m a n d i b l e . G r o w t h s a n t e r o i n f e r i o r t o t h i s p l a n e ( i n f r a s t r u c -

t u r a l ) h a v e a b e t t e r p r o g n o s i s t h a n t h o s e p o s t e r o s u p e r i o r t o i t 

( s u p r a s t r u c t u r a l ) . 

F i g u r e 4 0 . 5 

L e d e r m a n ' s c l a s s i f i c a t i o n . 

I n h i s t o p a t h o l o g y , n o t e s h o u l d also be m a d e o f v a s c u 

lar o r p e r i n e u r a l i n v a s i o n . 

Lederman's classification ( F i g . 4 0 . 5 ) . I t uses t w o h o r i 

z o n t a l l ines o f Sebi leau; o n e passing t h r o u g h t h e f l o o r s 

o f o r b i t s a n d t h e o t h e r t h r o u g h f l o o r s o f a n t r a , t h u s 

d i v i d i n g t h e area i n t o : 

(a) S u p r a s t r u c t u r e : E t h m o i d , s p h e n o i d a n d f r o n t a l 

sinuses a n d t h e o l f a c t o r y area o f nose . 

(b) M e s o s t r u c t u r e : M a x i l l a r y sinus a n d t h e r e s p i r a 

t o r y p a r t o f nose. 

(c) I n f r a s t r u c t u r e : C o n t a i n i n g alveolar process. T h i s 

c lass i f icat ion f u r t h e r uses v e r t i c a l l ines, e x t e n d i n g 

d o w n t h e m e d i a l w a l l s o f o r b i t t o separate e t h m o i d 

sinuses a n d nasal fossa f r o m t h e m a x i l l a r y sinuses. 



T N M class i f icat ion a n d s tag ing system o f cancer o f max i l l a ry sinus 

Maxillary sinus 
T , T u m o u r l i m i t e d t o maxi l lary sinus m u c o s a w i t h no erosion o r d e s t r u c t i o n o f bone 

T 2 T u m o u r causing bone eros ion o r d e s t r u c t i o n i n c l u d i n g extension i n t o the hard palate and/or m i d d l e nasal meatus , 

except extension to pos ter ior w a l l o f maxi l lary sinus a n d p terygo id plates 

T , T u m o u r invades any o f the f o l l o w i n g : bone o f the poster ior w a l l o f maxi l lary sinus, subcutaneous tissues, f l o o r o r 

media l w a l l o f o r b i t , p t e r y g o i d fossa a n d e t h m o i d sinuses 

T 4 a T u m o u r invades a n t e r i o r o r b i t a l c o n t e n t s , skin o f cheek, p t e r y g o i d plates, i n f r a t e m p o r a l fossa, c r i b r i f o r m pla te , 

s p h e n o i d or f r o n t a l sinuses 

T 4 b T u m o u r invades any o f the f o l l o w i n g : o r b i t a l apex, d u r a , b r a i n , m i d d l e crania l fossa, crania l nerves o t h e r t h a n 

maxi l lary div is ion o f t r i g e m i n a l nerve ( V ; ) , nasopharynx o r clivus 

Regional lymph nodes (N) 
N Regional l y m p h nodes c a n n o t be assessed 

N N o regional l y m p h node metastasis 

N , Metastas is in a single ipsi lateral l y m p h node , 3 c m or less in greatest d i m e n s i o n 

N 2 Metastasis in a single ipsi lateral l y m p h n o d e , more t h a n 3 c m b u t n o t m o r e t h a n 6 c m in greatest d i m e n s i o n ; o r i n 

m u l t i p l e ipsi lateral l y m p h nodes, none more t h a n 6 c m in greatest d i m e n s i o n ; or in bi lateral or c o n t r a l a t e r a l l y m p h 

nodes, none m o r e t h a n 6 c m in greatest d i m e n s i o n 

N 2 a Metastasis in a single ipsi lateral l y m p h n o d e , m o r e t h a n 3 c m b u t n o t m o r e t h a n 6 c m in greatest d i m e n s i o n 

N ; b Metastasis in m u l t i p l e ipsi lateral l y m p h nodes, none more t h a n 6 c m in greatest d i m e n s i o n 

N 2 c Metastasis in b i la tera l or c o n t r a l a t e r a l l y m p h nodes, none more t h a n 6 c m in greatest d i m e n s i o n 

N 3 Metastas is in a l y m p h n o d e , m o r e t h a n 6 c m in greatest d i m e n s i o n 

Distant metastasis (M) 
M s D i s t a n t metastasis c a n n o t be assessed 

M Q N o d i s t a n t metastasis 

M , D i s t a n t metastasis 

*Source: AJCC, Cancer Staging Manual, f i f th ed. Chicago, 2002. 

Stage g r o u p i n g o f cancer o f max i l l a ry a n d 

e t h m o i d sinuses 

Stage 1 T , N D M 0 

Stage II T 2 N 0 M 0 

Stage III 
T 3 N 0 M 0 

T ( o r T 2 o r T 3 w i t h N , M Q 

Stage IV A 

T 4 N , M 0 

Stage IV B A n y T N 2 M Q 

A n y T N 3 M Q 

Stage IV C A n y T A n y N M 1 

R e g i o n a l l y m p h n o d e s a n d d i s t a n t m e t a s t a s i s . T h e y a r e d i v i d e d 

i n t h e u s u a l m a n n e r i n t o N Q , N , , N 2 St N 3 (see p a g e 2 4 1 ) a n d 

M 0 , M , . 

T h e s t u d e n t m a y n o t e h e r e t h a t s u p r a s t r u c t u r e a n d 

i n f r a s t r u c t u r e o f L e d e r m a n ' s c lass i f i ca t ion is n o t t h e same 

as i n O h n g r e n ' s c lass i f i ca t ion . 

Treatment 

H i s t o l o g i c a l l y , na ture o f m a l i g n a n c y is i m p o r t a n t i n d e c i d i n g 

the l i n e o f t r e a t m e n t as is t h e l o c a t i o n and e x t e n t o f disease. 

Class i f i ca t ion o f cancer o f nasal cavity a n d 

e t h m o i d sinuses (AJCC, 2 0 0 2 ) 

T , T u m o u r restr icted t o any one subsite, w i t h or 

w i t h o u t b o n y invasion 

T 2 T u m o u r i n v a d i n g t w o subsites in a single region or 

ex tending t o involve an ad jacent region w i t h i n the 

nasoethmoidal complex, w i t h or w i t h o u t bony invasion 

T 3 T u m o u r extends t o invade the media l w a l l o r f l o o r o f 

the o r b i t , maxi l lary sinus, palate o r c r i b r i f o r m plate 

T ^ T u m o u r invades any o f the f o l l o w i n g : an ter ior o r b i t a l 

c o n t e n t s , skin o f nose or cheek, m i n i m a l extension t o 

a n t e r i o r crania l fossa, p t e r y g o i d plates, s p h e n o i d or 

f r o n t a l sinuses 

T d b T u m o u r invades any o f the f o l l o w i n g : o r b i t a l apex, 

d u r a , b r a i n , m i d d l e crania l nerves o t h e r t h a n ( V 2 ) , 

nasopharynx o r clivus 

F o r s q u a m o u s ce l l c a r c i n o m a , a c o m b i n a t i o n o f r a d i o 

t h e r a p y a n d s u r g e r y gives b e t t e r results t h a n e i t h e r a l o n e . 

R a d i o t h e r a p y can be g i v e n b e f o r e o r after s u r g e r y . V e r y 

o f t e n , a f u l l c o u r s e o f p r e - o p e r a t i v e t e l e c o b a l t t h e r a p y is 

g i v e n , f o l l o w e d 4—6 w e e k s la ter b y surg ica l e x c i s i o n o f t h e 



g r o w t h b y t o t a l o r e x t e n d e d m a x i l l e c t o m y (Figs 4 0 . 6 a n d 

4 0 . 7 A . B ) . 

Prognosis 

O v e r a l l , 5 -years c u r e rate o f 3 0 % can b e e x p e c t e d . 

H o w e v e r , t h e present c o n c e p t o f m u l t i m o d a l t r e a t m e n t , 

i . e . c o m b i n i n g c h e m o t h e r a p y , r a d i a t i o n a n d s u r g e r y w i l l 

f u r t h e r i m p r o v e t h e results . 

W e b e r - F e r g u s s o n ' s i n c i s i o n u s e d i n m a x i l l e c t o m y . 

A 

E t h m o i d S i n u s M a l i g n a n c y 

E t h m o i d sinuses are o f t e n i n v o l v e d f r o m e x t e n s i o n o f the 

p r i m a r y g r o w t h s o f t h e m a x i l l a r y s inus. P r i m a r y g r o w t h o f 

e t h m o i d sinuses p e r se are n o t c o m m o n . 

Clinical Features 

E a r l y features i n c l u d e nasal o b s t r u c t i o n , b l o o d - s t a i n e d 

nasal d ischarge a n d r e t r o - o r b i t a l p a i n . 

Late features are: b r o a d e n i n g o f t h e nasal r o o t , la teral 

d i s p l a c e m e n t o f eyeba l l a n d d i p l o p i a ( F i g . 4 0 . 8 ) . E x t e n s i o n 

t h r o u g h c r i b r i f o r m p la te m a y cause m e n i n g i t i s . 

N o d a l i n v o l v e m e n t is n o t c o m m o n . U p p e r nodes m a y 

be i n v o l v e d . 

Treatment 

C T scan is essential t o k n o w t h e e x t e n t o f disease a n d 

i n t r a c r a n i a l spread. 

I n ear ly cases, t r e a t m e n t is p r e - o p e r a t i v e r a d i a t i o n , f o l 

l o w e d b y lateral r h i n o t o m y a n d t o t a l e t h m o i d e c t o m y . 

I f c r i b r i f o r m p la te is i n v o l v e d , a n t e r i o r c ran ia l fossa is 

e x p o s e d b y a n e u r o s u r g e o n a n d t o t a l e x e n t e r a t i o n o f t h e 

g r o w t h i n o n e p iece is a c c o m p l i s h e d b y w h a t is ca l led 

c r a n i o f a c i a l r e s e c t i o n . 

Prognosis 

F i v e - y e a r s - c u r e rate o f a b o u t 3 0 % can b e e x p e c t e d . 

B 

( A ) M a x i l l e c t o m y w i t h o r b i t a l e x e n t e r a t i o n o n t h e r i g h t s i d e . ( B ) S a m e p a t i e n t a f t e r r e h a b i l i t a t i o n w i t h a m a x i l l a r y p r o s t h e s i s a n d a n 

a r t i f i c i a l e y e . 



and Paranasal Sinuses 

Clinical Features 

P a i n a n d s w e l l i n g o f t h e f r o n t a l r e g i o n are t h e p r e s e n t i n g 

features . G r o w t h s m a y e r o d e t h r o u g h t h e f l o o r o f f r o n t a l 

s inus a n d p r e s e n t as a s w e l l i n g a b o v e t h e m e d i a l c a n t h u s . 

G r o w t h s o f f r o n t a l s inus m a y e x t e n d t h r o u g h t h e e t h 

m o i d s i n t o t h e o r b i t . D u r a o f a n t e r i o r c r a n i a l fossa m a y 

be i n v o l v e d i f g r o w t h p e n e t r a t e s t h e p o s t e r i o r w a l l o f t h e 

Treatment 

F r o n t a l s inus m a l i g n a n c y is t r e a t e d b y p r e - o p e r a t i v e r a d i a 

t i o n f o l l o w e d b y s u r g e r y . S u r g e r y i n c l u d e s f r o n t a l s inusec-

t o m y w i t h e t h m o i d a n d o r b i t a l e x e n t e r a t i o n . N e u r o s u r g i c a l 

a p p r o a c h m a y b e r e q u i r e d t o resect t h e d u r a o f a n t e r i o r 

c r a n i a l fossa, i f i n v o l v e d . 

C a r c i n o m a e t h m o i t 

F r o n t a l S i n u s M a l i g n a n c y 

F r o n t a l sinus m a l i g n a n c i e s are u n c o m m o n a n d are seen i n 

t h e age g r o u p o f 40—50 years w i t h m a l e p r e d o m i n a n c e 

(5 :1 ) . 

S p h e n o i d S i n u s M a l i g n a n c y 

P r i m a r y m a l i g n a n c y o f t h e sinus is rare . I t has t o be d i f 

f e r e n t i a t e d f r o m t h e i n f l a m m a t o r y lesions i n t h i s area. P l a i n 

X - r a y s , C T scan a n d b i o p s y t h r o u g h s p h e n o i d o t o m y are 

essential t o k n o w t h e n a t u r e a n d e x t e n t o f disease. 

R a d i o t h e r a p y is t h e m a i n s t a y o f t r e a t m e n t . 
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Ana tomy o f Oral Cavity 

A p p l i e d A n a t o m y 

T h e o r a l c a v i t y e x t e n d s f r o m t h e l ips t o t h e o r o p h a r y n g e a l 

i s t h m u s , i . e . u p t o t h e l e v e l o f a n t e r i o r p i l l a r o f tons i l s . I t is 

d i v i d e d i n t o t h e f o l l o w i n g sites ( F i g . 4 1 . 1 ) : 

1 . L i p s T h e y f o r m a n t e r i o r b o u n d a r y o f t h e o r a l 

v e s t i b u l e . 

2 . B u c c a l o r c h e e k m u c o s a I t l ines t h e i n n e r surface 

o f cheeks a n d l ips a n d e x t e n d s u p t o p t e r y g o m a n d i 

b u l a r r a p h e . A n t e r i o r l y , i t e x t e n d s t o t h e m e e t i n g l i n e 

o f l i p s . 

3 . G u m s ( g i n g i v a e ) T h e y s u r r o u n d t h e t e e t h and 

c o v e r t h e u p p e r a n d l o w e r a l v e o l a r r idges . 

4 . R e t r o m o l a r t r i g o n e I t is a t r i a n g u l a r area o f m u c o s a 

c o v e r i n g a n t e r i o r surface o f t h e a s c e n d i n g r a m u s o f 

m a n d i b l e . Its base is p o s t e r i o r t o t h e last m o l a r w h i l e 

its apex is ad jacent t o t h e t u b e r o s i t y o f m a x i l l a . 

5 . H a r d p a l a t e I t f o r m s r o o f o f t h e o r a l c a v i t y . 

6 . O r a l t o n g u e O n l y a n t e r i o r t w o - t h i r d s o f t o n g u e are 

i n c l u d e d i n the o r a l cav i ty . Pos ter ior o n e - t h i r d o r base 

o f t o n g u e is s i tuated b e h i n d t h e c i r c u m v a l l a t e papil lae 

a n d f o r m s par t o f the o r o p h a i y n x . O r a l t o n g u e is d i v i d e d 

i n t o t i p , lateral borders , d o r s u m a n d t h e undersur face . 

7 . F l o o r o f m o u t h I t is a c rescent -shaped area b e t w e e n 

t h e g i n g i v a e a n d u n d e r s u r f a c e o f t o n g u e . A n t e r i o r 

p o r t i o n o f t h e f l o o r is best seen w h e n p a t i e n t raises the 

t i p o f t o n g u e t o t o u c h t h e h a r d palate. F r e n u l u m a n d 

F i g u r e 41.1 

V a r i o u s s i t e s i n o r a l c a v i t y . 



D i s e a s e s o f O r a l C a v i t y a n d S a l i v a r y G l a n d s 

s u b l i n g u a l papi l l ae w i t h o p e n i n g s o f s u b m a n d i b u l a r 

d u c t s c a n be easily seen. Latera l p o r t i o n o f floor o f 

m o u t h is best seen b y d i s p l a c i n g t h e lateral surface o f 

t o n g u e i n m e d i a l d i r e c t i o n w i t h t h e h e l p o f a t o n g u e 

depressor. 

m L y m p h a t i c D r a i n a g e o f O r a l C a v i t y H 

1 . L i p s Lower. M e d i a l p o r t i o n o f l o w e r h p drains i n t o 

s u b m e n t a l a n d lateral p o r t i o n t o s u b m a n d i b u l a r nodes . 

Upper. D r a i n i n t o p r e a u r i c u l a r , i n f r a p a r o t i d a n d s u b 

m a n d i b u l a r n o d e s . 

2 . B u c c a l m u c o s a S u b m e n t a l a n d s u b m a n d i b u l a r 

n o d e s . 

3 . U p p e r a n d l o w e r a l v e o l a r r i d g e s B u c c a l aspect o f 

m u c o s a dra ins i n t o s u b m e n t a l a n d s u b m a n d i b u l a r 

n o d e s . 

L i n g u a l aspect o f u p p e r a l v e o l u s drains i n t o u p p e r 

deep c e r v i c a l a n d lateral r e t r o p h a r y n g e a l n o d e s . 

L i n g u a l aspect o f l o w e r a l v e o l u s drains i n t o s u b 

m a n d i b u l a r n o d e s . 

4 . H a r d p a l a t e U p p e r deep c e r v i c a l a n d la tera l r e t r o 

p h a r y n g e a l n o d e s . A n t e r i o r p a r t o f palate dra ins i n t o 

s u b m a n d i b u l a r n o d e s . 

5 . F l o o r o f m o u t h A n t e r i o r p o r t i o n o f floor o f m o u t h 

dra ins i n t o s u b m a n d i b u l a r nodes . L y m p h a t i c s f r o m 

this area also cross t h e m i d l i n e . 

P o s t e r i o r p o r t i o n drains i n t o u p p e r d e e p c e r v i c a l 

n o d e s . 

6 . T o n g u e T i p o f t o n g u e dra ins i n t o s u b m e n t a l a n d 

j u g u l o - o m o h y o i d nodes ; la teral p o r t i o n dra ins i n t o 

ips i la tera l , s u b m a n d i b u l a r a n d deep c e r v i c a l n o d e s . 

C e n t r a l p o r t i o n a n d base d r a i n i n t o deep c e r v i c a l 

nodes o f b o t h sides. 



C o m m o n Disorders o f Ora l Cavity 

U l c e r s o f O r a l C a v i t y 

S o m e o f t h e c o m m o n ulcers are d e s c r i b e d i n t h i s c h a p t e r . 

T h e causes o f t h e ulcers o f o r a l c a v i t y are l i s t e d i n 

T a b l e 4 2 . 1 . 

1. I n f e c t i o n 

Viral 

H e r p a n g i n a I t is a coxsack ie v i r a l i n f e c t i o n m o s t l y a f fec t 

i n g c h i l d r e n . T o b e g i n w i t h , m u l t i p l e s m a l l vesicles appear 

o n t h e fauc ia l p i l la rs , tons i l s , sof t palate a n d u v u l a . T h e y 

r u p t u r e t o f o r m ulcers w h i c h are u s u a l l y 2 - 4 m m i n size, 

h a v e a y e l l o w base a n d r e d areola a r o u n d t h e m . T h e y sel 

d o m persist b e y o n d o n e w e e k . 

T a b l e 42.1 

1 . 

Causes o f ulcers o f t h e o r a l cavi ty 

Infections 
( i ) V i r a l : H e r p a n g i n a ; herpes s implex ( p r i m a r y and 

secondary) ; h a n d , f o o t a n d m o u t h disease 

( i i ) Bacter ia l : Vincent ' s i n f e c t i o n , T B , syphilis 

( i i i ) Fungal : Candidias is 

2. Immune disorders: A p h t h o u s ulcer, Behcet's s y n d r o m e 

3. Trauma 
( i ) Physical: Cheek b i te , j agged t o o t h , i l l - f i t t i n g 

d e n t u r e 

( i i ) C h e m i c a l : Silver n i t r a t e , p h e n o l , aspir in burns 

( i i i ) T h e r m a l : H o t f o o d o r f l u i d , reverse s m o k i n g 

4 . Neoplasms 

5. Skin disorders: Erythema m u l t i f o r m e , l ichen planus , 

B M M P , bu l lous p e m p h i g o i d , lupus ery thematosus 

6. Blood disorders: Leukaemia , agranulocytos i s , 

p a n c y t o p e n i a , cyclic n e u t r o p e n i a , sickle cell anaemia 

7. Drugallergy: M o u t h washes, t o o t h paste, etc. 

Reactions t o systemic drugs 

8. Vitamin deficiencies 
9. Miscellaneous: R a d i a t i o n m u c o s i t i s , cancer 

c h e m o t h e r a p y , diabetes m e l l i t u s , u r a e m i a 

H e r p e t i c g i n g i v o s t o m a t i t i s A l s o k n o w n as o r o l a b i a l 

herpes . I t is caused b y herpes s i m p l e x v i r u s a n d is o f t w o 

types : p r i m a r y a n d s e c o n d a r y . 

T h e primary infection affects c h i l d r e n a n d is charac ter i sed 

b y clusters o f m u l t i p l e vesicles w h i c h s o o n r u p t u r e t o f o r m 

ulcers . A n y p a r t o f t h e o r a l c a v i t y m a y be a f f e c t e d . 

C o n s t i t u t i o n a l s y m p t o m s l i k e f ever , malaise a n d headache 

m a y a c c o m p a n y sore t h r o a t a n d l y m p h a d e n o p a t h y . 

Secondary or recurrent herpes c h i e f l y affects a d u l t s . I t is 

m i l d e r i n f o r m as adul t s h a v e s o m e i m m u n i t y t o t h i s 

v i r u s . M o s t c o m m o n l y , i t i n v o l v e s t h e v e r m i l i o n b o r d e r 

o f t h e l i p (herpes labia l is ) b u t less o f t e n les ions appear 

i n t r a o r a l f y o n t h e h a r d palate a n d g i n g i v a . I n r e c u r r e n t 

herpes , i t is p r e s u m e d t h a t v i r u s l ies d o r m a n t i n t h e 

t r i g e m i n a l g a n g l i o n a n d , w h e n r e a c t i v a t e d , t ravels a l o n g 

p e r i p h e r a l sensory n e r v e s t o i n v o l v e o r o p h a r y n g e a l 

m u c o s a . P r e c i p i t a t i n g f a c t o r s i n c l u d e e m o t i o n a l stress, 

f a t i g u e , f e v e r , p r e g n a n c y o r i m m u n e d e f i c i e n c y states. 

T r e a t m e n t is m o s t l y s y m p t o m a t i c . A c y c l o v i r , 2 0 0 m g , 

f i v e t i m e s a d a y f o r 5 days h e l p s t o c u t d o w n t h e c o u r s e 

o f r e c u r r e n t h e r p e s l ab ia l i s . 

H a n d , f o o t a n d m o u t h d i s e a s e I t is also a v i r a l i n f e c 

t i o n a f f e c t i n g c h i l d r e n . O r a l lesions are seen o n t h e palate , 

t o n g u e a n d b u c c a l m u c o s a . Vesic les also d e v e l o p o n t h e 

s k i n o f hands , feet a n d s o m e t i m e s b u t t o c k s . 

Bacterial 

V i n c e n t ' s i n f e c t i o n (Acute necrotising ulcerative gingivitis). 

I t is s i m i l a r t o V i n c e n t ' s a n g i n a . C a u s a t i v e o r g a n i s m s are 

t h e same (a f u s i f o r m bac i l lus a n d a sp i ro cha etc —Borrelia 

vincentii). M o r e o f t e n t h e disease affects y o u n g adul ts a n d 

m i d d l e - a g e d persons . I t starts at t h e i n t e r d e n t a l papi l lae 

a n d t h e n spreads t o free m a r g i n s o f t h e g i n g i v a e w h i c h get 

c o v e r e d w i t h n e c r o t i c s l o u g h . G i n g i v a e also b e c o m e r e d 

a n d o e d e m a t o u s . S i m i l a r u l c e r a n d n e c r o t i c m e m b r a n e 

m a y also f o r m o v e r t h e t o n s i l (Vincent's angina). D i a g n o s i s 

is m a d e b y smear f r o m t h e a f fec ted area. T r e a t m e n t is 

systemic a n t i b i o t i c s ( p e n i c i l l i n o r e r y t h r o m y c i n a n d 
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m e t r o n i d a z o l e ) , f r e q u e n t m o u t h washes { w i t h s o d i u m 

b i c a r b o n a t e s o l u t i o n ) a n d a t t e n t i o n to d e n t a l h y g i e n e . 

Specific bacterial infections. T u b e r c u l o s i s , syphi l i s a n d 

a c t i n o m y c o s i s m a y p r e s e n t as c h r o n i c ulcers . 

Fungal 

M o n i l i a s i s ( c a n d i d i a s i s ) I t is caused b y Candida albicans, 

a n d o c c u r s i n t w o f o r m s : 

( a ) Thrush. I t appears as w h i t e g r e y patches o n t h e o r a l 

m u c o s a a n d t o n g u e . W h e n w i p e d o f f , t h e y leave an 

e r y t h e m a t o u s m u c o s a . T h e c o n d i t i o n is seen i n i n f a n t s 

a n d c h i l d r e n . A d u l t s are also a f fec ted w h e n t h e y are 

s u f f e r i n g f r o m systemic m a l i g n a n c y a n d diabetes o r 

t a k i n g b r o a d s p e c t r u m a n t i b i o t i c s , c y t o t o x i c d r u g s , 

s teroids o r r a d i a t i o n . 

( b ) Chronic hypertrophic candidiasis. A l s o c a l l e d candidal leu

koplakia. T h e l e s i o n appears as w h i t e p a t c h w h i c h 

c a n n o t be w i p e d o f f M o s t l y affects a n t e r i o r b u c c a l 

m u c o s a j u s t b e h i n d t h e angle o f m o u t h . 

T h r u s h c a n be t r e a t e d b y t o p i c a l a p p l i c a t i o n o f n y s t a t i n 

o r c l o t r i m a z o l e . H y p e r t r o p h i c f o n n u s u a l l y r e q u i r e s e x c i -

s ional s u r g e r y . 

2 . I m m u n e D i s o r d e r s 

A p h t h o u s u l c e r s T h e y are r e c u r r e n t a n d s u p e r f i c i a l , 

usua l ly i n v o l v i n g m o v a b l e m u c o s a , i . e . i n n e r surfaces o f 

l i p s , b u c c a l m u c o s a , t o n g u e , floor o f m o u t h a n d sof t p a l 

ate, w h i l e s p a r i n g m u c o s a o f t h e h a r d palate a n d g i n g i v a e . 

I n the minor form, w h i c h is m o r e c o m m o n , ulcers arc 

2 - 1 0 m m i n size a n d m u l t i p l e w i t h a c e n t r a l n e c r o t i c area 

a n d a r e d h a l o ( F i g . 4 2 . 1 ) . T h e y hea l i n a b o u t 2 w e e k s 

w i t h o u t l e a v i n g a scar. I n t h e major form, u l c e r is v e r y b i g , 

2 - 4 c m i n size, a n d heals w i t h a scar b u t is s o o n f o l l o w e d 

b y a n o t h e r u l c e r . 

A e t i o l o g y o f a p h t h o u s ulcers is u n k n o w n . I t m a y be an 

a u t o i m m u n e process, n u t r i t i o n a l d e f i c i e n c y ( v i t a m i n B 1 2 , 

f o l i c a c i d a n d i r o n ) , v i r a l o r b a c t e r i a l i n f e c t i o n , f o o d a l l e r 

gies o r d u e t o h o r m o n a l changes o r stress. 

A p h t h o u s ulcers can be d i f f e r e n t i a t e d f r o m v i r a l ulcers 

b y t h e i r f r e q u e n t r e c u r r e n c e , i n v o l v e m e n t o f m o v a b l e 

m u c o s a as o n t h e soft palate o r c h e e k , a n d t h e absence o f 

c o n s t i t u t i o n a l s y m p t o m s l i k e f ever , malaise a n d e n l a r g e 

m e n t o f c e r v i c a l n o d e s . 

T r e a t m e n t consists o f t o p i c a l a p p l i c a t i o n o f s teroids a n d 

c a u t e r i s a t i o n w i t h 1 0 % s i l v e r n i t r a t e . I n severe cases, 

2 5 0 m g o f t e t r a c y c l i n e d i s s o l v e d i n 50 m l o f w a t e r is g i v e n 

as m o u t h r inse a n d t h e n t o be s w a l l o w e d , f o u r t i m e s a d a y . 

L o c a l p a i n can b e r e l i e v e d w i t h l i g n o c a i n e v iscous . 

B e h c e t ' s s y n d r o m e {Oculo-oro-genital syndrome) I t is c h a r 

acterised b y a t r i a d o f (i) a p h t h o u s - l i k e ulcers i n the ora l 

0a K 
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M u l t i p l e a p h t h o u s u l c e r s o n t h e u v u l a a n d f a u c i a l p i l l a r s 

( a r r o w h e a d s ) . 

c a v i t y , ( i i ) gen i ta l u lcera t ions a n d ( i i i ) u v e i t i s . T h e edge o f 

t h e u l c e r is character is t ica l ly p u n c h e d o u t . T h e r e m a y also 

be lesions o f t h e s k i n , j o i n t s a n d centra l n e r v o u s sys tem. 

| 3 . T r a u m a J 

T r a u m a t i c u l c e r A t r a u m a t i c u l c e r o n t h e lateral b o r d e r 

o f t o n g u e m a y be d u e t o j a g g e d t o o t h o r i l l - f i t t i n g d e n 

t u r e ; o n t h e b u c c a l m u c o s a d u e t o c h e e k b i t e ; a n d o n t h e 

palate d u e t o i n j u r y w i t h a f o r e i g n o b j e c t s u c h as p e n c i l o r 

t o o t h b r u s h ( F i g . 4 2 . 2 ) . 

S i m i l a r l y , acute u l c e r a t i v e lesions o f o r a l a n d o r o p h a 

r y n g e a l m u c o s a can resul t f r o m a c c i d e n t a l i n g e s t i o n o f 

acids o r alkalies o r h o t fluids. 

Aspirin burn is seen i n the b u c c a l sulcus w h e n a tab le t o f 

a s p i r i n is k e p t against a p a i n f u l t o o t h t o get r e l i e f f r o m 

t o o t h a c h e . 

J 4 . N e o p l a s m s ~~^| 

M a l i g n a n c i e s o f t h e ora l c a v i t y o r o r o p h a r y n x m a y present 

as c h r o n i c ulcers . T h o u g h m o s t c o m m o n l y i t is s q u a m o u s 

c e l l c a r c i n o m a , i t c o u l d be c a r c i n o m a o f m i n o r sal ivary 

glands o r n o n - H o d g k i n ' s l y m p h o m a . 

^ 5 . S k i n D i s o r d e r s [ 

( i ) E r y t h e m a m u l t i f o r m e I t is a disease o f r a p i d onset 

i n v o l v i n g t h e s k i n a n d m u c o u s m e m b r a n e s , e i t h e r o f 
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F i g u r e 4 2 . 2 

U l c e r o n l a t e r a l b o r d e r o f t o n g u e s i m u l a t i n g c a r c i n o m a ( a r r o w h e a d s ) . I t w a s c a u s e d b y a s h a r p j a g g e d t o o t h ( A ) a n d h e a l e d c o m 

p l e t e l y f o l l o w i n g t o o t h e x t r a c t i o n ( B ) . 

w h i c h m a y be i n v o l v e d a lone . T h e a e t i o l o g y is u n k n o w n 

b u t m a y be associated w i t h d r u g a l l e r g y ( s u l p h o n a m i d e s ) 

o r r e c e n t herpes s i m p l e x i n f e c t i o n . O r a l m u c o s a l lesions 

consist o f vesicles o r b u l l a e w h i c h s o o n r u p t u r e t o f o r m 

ulcers c o v e r e d w i t h p s e u d o m e m b r a n e . A n y area o f o r a l 

m u c o s a is i n v o l v e d b u t the c o m m o n sites are l ips , b u c c a l 

m u c o s a a n d t o n g u e . T h e lesions b l e e d easily. T h e d i s t i n c 

t i v e f e a t u r e is t o f o r m h a e m o r r h a g i c crusts o n t h e l i p s . 

S k i n lesions consist o f e r y t h e m a t o u s patches o n t h e p a l m s , 

soles a n d e x t e n s o r surfaces o f t h e e x t r e m i t i e s . O r a l lesions 

m a y o c c u r w i t h o u t s k i n i n v o l v e m e n t i n 2 5 % o f pa t ients . 

T h e disease is s e l f - l i m i t i n g a n d m a n a g e m e n t is m a i n l y s u p 

p o r t i v e . S tero ids are used t o treat t h e severe f o r m . 

( i i ) P e m p h i g u s v u l g a r i s I t is an a u t o i m m u n e d i s o r d e r 

a f f e c t i n g o l d e r age g r o u p (50—70). O r a l lesions are seen i n 

5 0 % o f t h e cases a n d m a y precede s k i n les ions. 

O r a l u l c e r a t i o n s are s u p e r f i c i a l a n d i n v o l v e palate , b u c 

cal m u c o s a a n d t o n g u e . T r e a t m e n t consists o f sys temic 

s teroids a n d c y t o t o x i c drugs . 

( i u ) B e n i g n m u c o u s m e m b r a n e p e m p h i g o i d 

( B M M P ) I t is also an a u t o i m m u n e d i s o r d e r . M u c o s a l 

lesions i n v o l v e c h e e k , g i n g i v a e a n d palate . C o n j u n c t i v a is 

t h e n e x t i m p o r t a n t site. L e s i o n starts as a b u l l a f i l l e d w i t h 

clear o r h a e m o r r h a g i c f l u i d w h i c h r u p t u r e s t o f o r m s u p e r 

f i c i a l u l c e r a t i o n c o v e r e d w i t h shaggy c o l l a p s e d m u c o s a . 

S k i n lesions m a y be absent. T r e a t m e n t consists o f 

s tero ids . 

( i v ) L i c h e n p l a n u s O r a l lesions are seen w i t h o r w i t h o u t 

s k i n lesions. S k i n lesions are p r u r i t i c , p u r p l e , p o l y g o n a l 

papules . T h e y are seen o n t h e f o r e a r m s a n d m e d i a l side o f 

t h i g h . O r a l lesions occurs i n t w o f o r m s : 

(a ) Reticular: W h i t e striae f o r m i n g l a c e - l i k e p a t t e r n are 

seen o n t h e b u c c a l m u c o s a o n b o t h sides. T h e y are 

a s y m p t o m a t i c a n d r e q u i r e n o t r e a t m e n t . 

( b ) Erosive: I t is charac ter i sed b y p a i n f u l u l c e r a t i o n o n t h e 

b u c c a l m u c o s a , g i n g i v a o r la tera l t o n g u e . E a c h u l c e r 

is s u r r o u n d e d b y a k e r a t o t i c p e r i p h e r y . T r e a t m e n t 

consists o f t o p i c a l s teroids . 

( v ) C h r o n i c d i s c o i d l u p u s e r y t h e m a t o s u s O r a l lesions 

are a l m o s t a lways associated w i t h s k i n lesions. O r a l lesions 

are s i m i l a r t o those o f eros ive f o r m o f l i c h e n planus . 

6 . B l o o d D i s o r d e r s 

B l o o d dyscrasias cause u l c e r a t i o n s i n t h e o r a l c a v i t y a n d 

p h a r y n x . D u e t o l a c k o f de fence m e c h a n i s m , e .g. g r a n u l o 

cytes, i n f e c t i o n s q u i c k l y s u p e r v e n e c a u s i n g ulcers . Acute 

leukaemia is m a i n l y o f 2 t y p e s - a c u t e l y m p h o b l a s t i c t y p e , 

w h i c h occurs i n y o u n g c h i l d r e n a n d acute m y e l o i d t y p e , 

o c c u r r i n g i n t h e m i d d l e - a g e d o r t h e e l d e r l y . B o t h cause 

h y p e r t r o p h y o f g u m s w i t h u l c e r a t i o n a n d b l e e d i n g . 

Agranulocytosis is charac ter i sed b y u l c e r a t i o n s i n t h r o a t w i t h 

severe n e u t r o p e n i a . Cyclical neutropenia is a c o n d i t i o n w i t h 

p e r i o d i c falls i n n e u t r o p h i l c o u n t w h e n t h e p e r s o n b e c o m e s 

p r o n e t o i n f e c t i o n s a n d o r a l u l c e r a t i o n . I n pancytopenia, 

t h e r e is a d r o p i n R J 3 C c o u n t , w h i t e ce l l c o u n t a n d 

platelets . 
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W h e n suspected, b l o o d dyscrasias are i n v e s t i g a t e d b y 

p e r i p h e r a l b l o o d f i l m , b l o o d c o u n t s , a n d b o n e m a r r o w 

a s p i r a t i o n . 

^ 7 . D r u g A l l e r g y J 

S y s t e m i c a d m i n i s t r a t i o n o f d r u g s l i k e p e n i c i l l i n , t e t r a c y 

c l i n e , s u l p h a d r u g s , b a r b i t u r a t e s , p h e n y t o i n , etc . m a y cause 

eros ive , v e s i c u l a r o r b u l l o u s lesions i n t h e o r a l c a v i t y . 

C o n t a c t s t o m a t i t i s m a y o c c u r d u e t o l o c a l r e a c t i o n t o 

m o u t h washes, lozenges , c h e w i n g g u m , t o o t h pastes o r t o 

p r o s t h e t i c d e n t a l mater ia l s . O r a l lesions m a y v a r y f r o m 

e r y t h e m a t o vesicles a n d b u l l a e f o r m a t i o n . 

8 . V i t a m i n D e f i c i e n c i e s 

h y d r o g e n p e r o x i d e a n d i m p r o v i n g t h e genera l n u t r i t i o n a l 

status o f t h e p a t i e n t b y v i t a m i n s . C a u s a t i v e factors , i f 

k n o w n , s h o u l d be r e m o v e d . 

F i s s u r e d t o n g u e I t m a y be c o n g e n i t a l o r seen i n cases o f 

syphi l i s , d e f i c i e n c y o f v i t a m i n B c o m p l e x o r a n a e m i a . 

C o n g e n i t a l f i s s u r i n g associated facial palsy is seen i n 

M e l k e r s s o n - R o s e n t h a l s y n d r o m e . 

A n k y l o g l o s s i a ( t o n g u e t i e ) ( F i g . 4 2 . 4 ) T r u e t o n g u e 

t ie w h i c h p r o d u c e s s y m p t o m s is u n c o m m o n . I f t o n g u e 

can b e p r o t r u d e d b e y o n d t h e l o w e r inc isors , i t is u n l i k e l y 

t o cause speech defects . A m o b i l e t o n g u e is i m p o r t a n t t o 

m a i n t a i n o r o d e n t a l h y g i e n e — t o c lean t h e debris a n d p r e 

v e n t f o r m a t i o n o f d e n t a l p laques . T r e a t m e n t o f a n y s i g 

n i f i c a n t t o n g u e t i e is transverse release a n d v e r t i c a l c l o s u r e . 

T h i n m u c o s a l f o l d s can be s i m p l y i n c i s e d . 

9 . M i s c e l l a n e o u s 

Radiation mucositis. I t f o l l o w s r a d i a t i o n o f o r a l c a v i t y o r 

o r o p h a r y n x f o r cancer . A t f i rs t , t h e m u c o s a b e c o m e s r e d 

a n d t h e n f o r m s s p o t t y areas o f m u c o s i t i s w h i c h coalesce t o 

f o r m large u l c e r a t e d areas c o v e r e d b y s l o u g h . 

M u c o s i t i s o f cancer c h e m o t h e r a p y c a n b e caused b y 

drugs l i k e m e t h o t r e x a t e , 5 - F U a n d b l e o m y c i n . I t manifests 

as e r y t h e m a , o e d e m a a n d u l c e r a t i o n . 

M I S C E L L A N E O U S L E S I O N S O F T O N G U E 

A N D O R A L C A V I T Y 

M e d i a n r h o m b o i d g l o s s i t i s I t is r e d r h o m b o i d area, 

d e v o i d o f papi l l ae , seen o n t h e d o r s u m o f t o n g u e i n f r o n t 

o f f o r a m e n c a e c u m . I t is a d e v e l o p m e n t a l a n o m a l y t h a t 

o c c u r s due t o persistence o f t u b e r c u l u m i m p a r , w h i c h fails 

t o i n v a g i n a t e . R e c e n t studies r e v e a l t h i s c o n d i t i o n t o b e 

d u e t o c h r o n i c Candida i n f e c t i o n . T h e c o n d i t i o n is a s y m p 

t o m a t i c a n d n o t r e a t m e n t is necessary. 

G e o g r a p h i c a l t o n g u e I t is charac ter i sed b y e r y t h e m a 

tous areas, d e v o i d o f papi l lae , s u r r o u n d e d b y an i r r e g u l a r 

k e r a t o t i c w h i t e o u t l i n e ( F i g . 4 2 . 3 ) . T h e lesions k e e p 

c h a n g i n g t h e i r shape a n d h e n c e t h e c o n d i t i o n is also c a l l e d 

" m i g r a t o r y g loss i t i s " . T h e c o n d i t i o n is a s y m p t o m a t i c a n d 

m a y n o t r e q u i r e a n y t r e a t m e n t . 

H a i r y t o n g u e D u e t o excessive formation o f k e r a t i n , t h e 

f i l i f o r m papi l l ae o n t h e d o r s u m o f t h e t o n g u e b e c o m e 

e l o n g a t e d . T h e y get c o l o u r e d , b r o w n o r b l a c k , d u e t o 

c h r o m o g e n i c bac ter ia a n d l o o k l i k e h a i r . S m o k i n g seems 

t o be o n e o f t h e factors . T r e a t m e n t consists o f s c r a p i n g the 

lesions with a t o n g u e c leaner , a p p l i c a t i o n o f h a l f - s t r e n g t h 

F i g u r e 4 2 . 3 

G e o g r a p h i c a l t o n g u e . 

F i g u r e 4 2 . 4 

T o n g u e t i e . 



C o m m o n D i s o r d e r s o f O r a l C a v i t y 

F o r d y c e ' s s p o t s T h e y are a b e r r a n t sebaceous glands 

present u n d e r t h e b u c c a l o r l a b i a l m u c o s a a n d s h i n e 

t h r o u g h i t as y e l l o w i s h o r y e l l o w - b r o w n spots. T h e y are 

seen w i t h e q u a l f r e q u e n c y i n b o t h males a n d females a n d 

are c o n s i d e r e d n o r m a l . 

N i c o t i n e s t o m a t i t i s T h i s d i s o r d e r is seen i n s m o k e r s 

p a r t i c u l a r l y those i n t h e h a b i t o f reverse s m o k i n g . Palatal 

m u c o s a s h o w s p i n - p o i n t r e d spots i n t h e c e n t r e o f u m b i l i -

ca ted p a p u l a r l esions. T h e y are d u e t o i n f l a m m a t i o n o f t h e 

m i n o r sal ivary glands a n d t h e i r d u c t o p e n i n g s as a r e a c t i o n 

t o t h e heat o f t h e s m o k e . T h e n i c o t i n e s t o m a t i t i s is a m i s 

n o m e r as n i c o t i n e is n o t t h e cause. M a n a g e m e n t is e l i m i 

n a t i o n o f s m o k i n g . 

S U B M U C O U S F I B R O S I S 

O r a l s u b m u c o u s f ibros i s ( O S F ) is a c h r o n i c i n s i d i o u s p r o 

cess charac ter i sed b y j u x t a - e p i t h e l i a l d e p o s i t i o n o f f i b r o u s 

tissue i n t h e o r a l c a v i t y a n d p h a r y n x . T h e c o n d i t i o n was 

f i r s t d e s c r i b e d i n I n d i a b y J o s h i i n 1953 . T h e disease is 

w i d e l y seen i n I n d i a , Pakis tan , T a i w a n , Sr i L a n k a , N e p a l 

a n d T h a i l a n d d u e t o h a b i t o f b e t e l - n u t c h e w i n g . 

A e t i o l o g y 

1 . Socio-economic status. I n I n d i a p o o r s o c i o - e c o n o m i c 

status has b e e n associated w i t h h i g h e r risk o f p r e c a n 

cerous lesions l i k e l e u k o p l a k i a , e r y t h r o p l a k i a a n d s u b 

m u c o u s f i b r o s i s . T h i s is r e l a t e d t o e d u c a t i o n , d i e t , 

l i f e - s t y l e a n d access t o m e d i c a l care. 

2 . Tobacco chewing. I t is a m a j o r risk f a c t o r i n s u b m u c o u s 

f ibros i s as i t is i n lesions o f l e u k o p l a k i a a n d 

e r y t h r o p l a k i a . 

3 . Areca nuts. A r e c a n u t s are c h e w e d a l o n e , w i t h t o b a c c o 

o r i n t h e f o r m of pan ( c o n t a i n i n g l i m e , c a t e c h u a n d 

o t h e r i n g r e d i e n t s o n a b e t e l leaf ) . B e t e l q u i d w i t h o u t 

t o b a c c o also increases t h e risk o f o r a l p r e c a n c e r o u s 

lesions, b u t causes h i g h e r r i s k f o r o r a l s u b m u c o u s 

f ibros i s r e l a t i v e t o l e u k o p l a k i a , e r y t h r o p l a k i a o r m u l 

t i p l e p r e c a n c e r o u s lesions. I n t e r n a t i o n a l a g e n c y f o r 

research o n cancer has classif ied b e t e l q u i d w i t h o u t 

t o b a c c o also as a c a r c i n o g e n f o r h u m a n s . 

4 . Alcohol. I t is o b s e r v e d t h a t d r i n k i n g increases t h e risk 

o f l e u k o p l a k i a b y 1 . 5 - f o l d , O S F b y 2 - f o l d a n d t h a t o f 

e r y t h r o p l a k i a b y 3 - f o l d . 

5 . Nutritional. D e f i c i e n c y o f v i t a m i n s a n d m i c r o n u t r i e n t s 

has b e e n suggested. T h e r a p y o f O S F w i t h v i t a m i n A , 

z i n c a n d a n t i o x i d a n t s has s h o w n s o m e b e n e f i c i a l 

e f fec t . Lesser i n t a k e o f f r u i t s a n d vegetables has b e e n 

associated w i t h ora l p r e m a l i g n a n t les ions. 

6 . Immune process. O S F is c o n s i d e r e d a c e l l - m e d i a t e d 

i m m u n e r e a c t i o n t o a r e c o l i n e i n areca n u t s . I t m a y 

also r e f l e c t a l o c a l i z e d c o l l a g e n d i s o r d e r o r a n a u t o 

i m m u n e process i n t h e o r a l c a v i t y . 

7 . Multifactorial. Several factors m a y o p e r a t e t o g e t h e r i n 

t h e c a u s a t i o n o f O S F . H a b i t o f b e t e l - n u t c h e w i n g , 

d r i n k i n g o r s m o k i n g t o b a c c o c o u p l e d w i t h d i e t a r y 

de f i c ienc ies m a y have synergis t i c ef fect . 

J ~~ P a t h o g e n e s i s 

H i s t o p a t h o l o g y i n early cases o f O S F shows presence o f 

p o l y m o r p h o n u c l e a r l eukocytes , eos inophi l s a n d a f e w l y m 

phocytes w h i l e advanced cases s h o w l y m p h o c y t e s a n d plasma 

cells. I m m u n o c h e m i s t r y o f i n f l a m m a t o r y cells s h o w e d h i g h e r 

p o p u l a t i o n o f ac t ivated T - l y m p h o c y t e s especially the 

T - h e l p e r / i n d u c e r l y m p h o c y t e s b u t m i n o r p o p u l a t i o n o f 

B-cel ls a n d macrophages . Later studies also s h o w e d s i g n i f i 

cant increase i n n u m b e r o f T - l y m p h o c y t e s , macrophages 

a n d h i g h C D 4 + t o C D 8 + l y m p h o c y t e r a t i o i n the s u b e p i 

t h e l i a l c o n n e c t i v e tissue suggest ing that O S F is a cel lular 

i m m u n e response. Smal l n u m b e r o f B - l y m p h o c y t e s suggests 

m i n o r ro le o f h u m o r a l i m m u n i t y i n O S F . I n advanced stages, 

t h e r e was severe f ibrosis a n d loss o f vascular i ty i n t h e l a m i n a 

p r o p r i a a n d submucosa . T h e process m a y e x t e n d deeper i n t o 

musc le layers also. A c t i v a t e d macrophages a n d T - l y m p h o c y t e s 

p r o d u c e f i b r o g e n i c c y t o k i n e s w h i c h act o n m e s e n c h y m a l 

cells t o p r o d u c e f ibrosis . A l s o cer ta in c y t o k i n e s l i b e r a t e d b y 

T - l y m p h o c y t e s upregula te synthesis o f co l lagen b u t d o w n -

regulate coUagenase p r o d u c t i o n f u r t h e r p r o m o t i n g f ibrosis . 

I t is thus b e l i e v e d that O S F is d u e t o increased p r o d u c t i o n o f 

co l lagen a n d its decreased d e g r a d a t i o n i n subepi the l ia l layers 

o f t h e ora l mucosa (F ig . 42 .5 ) . 

J P a t h o l o g y | 

T h e basic change is f i b r o e l a s t o t i c t r a n s f o r m a t i o n o f c o n 

n e c t i v e tissues i n l a m i n a p r o p r i a associated w i t h e p i t h e l i a l 

a t r o p h y , s o m e t i m e s p r e c e d e d b y vesic le f o r m a t i o n . I n la ter 

stages, w h e n f ibros i s is m a r k e d , t h e r e is progress ive t r i s m u s 

a n d d i f f i c u l t y t o p r o t r u d e t h e t o n g u e . 

L e u k o p l a k i a a n d s q u a m o u s ce l l c a r c i n o m a m a y be asso

c i a t e d w i t h s u b m u c o u s f i b r o s i s p o s s i b l y because o f c o m 

m o n a e t i o l o g i c a l factors i n v o l v e d . 

I t is a p r e m a l i g n a n t c o n d i t i o n a n d m a l i g n a n t t r a n s f o r 

m a t i o n has b e e n seen i n 3—7.6% o f cases. 

C l i n i c a l F e a t u r e s 

A g e a n d s e x N o age o r sex is i m m u n e b u t t h e disease 

m o s t l y affects age g r o u p o f 20—40. 



D i s e a s e s o f O r a l Cavi ty a n d Sal ivary G l a n d s 

S y m p t o m s P a t i e n t o f t e n presents w i t h : 

1 . I n t o l e r a n c e to ch i l l i e s a n d spicy f o o d . 

2 . Soreness o f m o u t h w i t h cons tant b u r n i n g sensat ion ; 

w o r s e n e d d u r i n g meals p a r t i c u l a r l y o f p u n g e n t spicy 

t y p e . 

Areca nui chewing 

I 
Collection of activated T-lymphocytes 

and macrophages in subepithelial 
layers of oral mucosa 

Activated T-lymphocytes Macrophages 

Reduced production of Increased production of 
antifibrotic cytokines fibrinogenic cytokines 

Less collagenase 

Act on 

Mesenchymal cells 

1 
Proliferation of fibroblasts 

Increased production of collagen 

F i g u r e 4 2 . 5 

Cellular i m m u n e response t o areca nuts in oral s u b m u c o u s 

f ibrosis and possible pathogenesis. (Based o n CP Chiang et a l . 

in O r a l O n c o l o g y 2002 ;38 :56 -63 . ) 

3 . R e p e a t e d ves icu lar e r u p t i o n o n t h e palate a n d pi l lars . 

4 . D i f f i c u l t y t o o p e n t h e m o u t h f u l l y . 

5 . D i f f i c u l t y t o p r o t r u d e t h e t o n g u e . 

F i n d i n g s C h a n g e s o f s u b m u c o u s f ibros is are m o s t m a r k e d 

o v e r (i) soft palate, ( i i ) f auc ia l pi l lars a n d ( i i i ) b u c c a l m u c o s a 

( F i g . 4 2 . 6 ) . I n i n i t i a l stages, t h e r e is p a t c h y redness o f 

m u c o u s m e m b r a n e w i t h formation o f vesicles w h i c h r u p 

t u r e t o f o r m s u p e r f i c i a l u lcers . 

I n la ter stages, w h e n f ibros i s d e v e l o p s i n t h e s u b m u c o s a l 

layers , t h e r e is b l a n c h i n g o f m u c o s a w i t h loss o f s u p p l e 

ness. F i b r o t i c bands can be seen a n d f e l t i n t h e a f fec ted 

areas. F ibros is a n d s c a r r i n g has also b e e n d e m o n s t r a t e d i n 

t h e u n d e r l y i n g m u s c l e l e a d i n g to f u r t h e r r e s t r i c t i v e m o b i l 

i t y o f soft palate, t o n g u e a n d j a w . T r i s m u s is progress ive , 

so m u c h so t h a t p a t i e n t m a y n o t be able t o p u t his f i n g e r 

i n t h e m o u t h o r b r u s h his t e e t h . O r o d e n t a l h y g i e n e is 

a f fec ted b a d l y a n d t e e t h b e c o m e car ious . E x a m i n a t i o n o f 

o r a l c a v i t y is d i f f i c u l t p a r t i c u l a r l y t o r u l e o u t o t h e r associ

ated p r e m a l i g n a n t lesions o r m a l i g n a n c y . 

| T r e a t m e n t J 

Medical 

1 . S tero ids : T o p i c a l i n j e c t i o n o f s teroids i n t o t h e a f fec ted 

area is m o r e e f f e c t i v e t h a n t h e i r sys temic use as i t also 

has t h e advantage o f f e w e r side effects. I t m a y be 

c o m b i n e d w i t h hylase . D e x a m e t h a s o n e 4 m g (1 m l ) 

c o m b i n e d w i t h hylase, 1500 I . U . i n o n e m l is i n j e c t e d 

i n t o t h e a f fec ted area b i w e e k l y f o r 8—10 w e e k s . T h i s 

b r i n g s m a r k e d i m p r o v e m e n t i n s y m p t o m s a n d rel ieves 

t r i s m u s . 

F i g u r e 4 2 . 6 

S u b m u c o u s f ibrosis . ( A ) N o t e the blanched appearance o f the sof t palate and faucial pi l lars . (B) M a r k e d t r i smus due t o s u b m u c o u s 
f ibrosis . 



Common Disorders of Oral Cavity 

2 . A v o i d i r r i t a n t fac tors , e .g . areca n u t s , p a n , t o b a c c o , 

p u n g e n t f o o d s , etc . 

3 . T r e a t e x i s t e n t anaemia o r v i t a m i n de f i c i enc ies . 

4 . E n c o u r a g e j a w o p e n i n g exercises. 

Surgical 

I t is i n d i c a t e d i n a d v a n c e d cases t o r e l i e v e t r i s m u s . V a r i o u s 

surg ica l t e c h n i q u e s used are: 

1 . Simple release of fibrosis and skin grafting. T h e r e is h i g h 

r e c u r r e n c e rate d u e t o gra f t c o n t r a c t u r e . 

2 . Bilateral tongue flaps. R e q u i r e s f lap d i v i s i o n at a s e c o n d 

stage. 

3 . Nasolabial flaps. T h e y are smal l t o c o v e r t h e defec t 

c o m p l e t e l y , cause facial scar a n d r e q u i r e d i v i s i o n o f 

flaps at s e c o n d stage. 

4 . Island palatal inucoperiosteal flap. I t is based o n greater 

p a l a t i n e a r t e r y . Possible o n l y i n se lected cases. 

R e q u i r e s e x t r a c t i o n o f 2 n d m o l a r f o r t h e flap t o sit 

w i t h o u t t e n s i o n . N o t sui table f o r b i l a t e r a l cases. 

5 . Bilateral radial forearm free flap. I t is b u l k y a n d h a i r -

b e a r i n g . M a y r e q u i r e d e b u l k i n g p r o c e d u r e , 3 r d m o l a r 

m a y r e q u i r e e x t r a c t i o n . 

6. Surgical excision and buccal fat pad graft. 

7 . Superficial temporal fascia flap and split skin graft. 

8. Coronoidectomy and temporal muscle myotomy. 



Tumours o f Oral Cavity 

Classification 

T h e t u m o u r s o f o r a l c a v i t y can be classified as f o l l o w s : 

I . B e n i g n t u m o u r s 

(a) S o l i d 

(b) C y s t i c 

I I . P r e m a l i g n a n t les ions 

I I I . M a l i g n a n t lesions 

(a) C a r c i n o m a 

(b) N o n - s q u a m o u s m a l i g n a n t lesions 

A n i n f e c t e d h a e m a n g i o m a m a y be d i f f i c u l t t o di f ferent iate 

f r o m a p y o g e n i c g r a n u l o m a . H a e m a n g i o m a s that are large 

a n d persistent o r diose w h i c h c o n t i n u e to g r o w are p r o b l e m 

atic. U s e o f c ryosurgery o r laser is n o t possible i n large diffuse 

lesions. Sc lerotherapy has also n o t b e e n f o u n d ef fect ive . 

H o w e v e r , m i c r o e m b o l i s a t i o n alone o r as a p r e - o p e r a t i v e 

a d j u n c t t o s u r g e r y has b e e n f o u n d v e r y u s e f u l . 

I. B E N I G N T U M O U R S 

Solid Tumours 

1 . P a p i l l o m a Papi l lomas are c o m m o n i n the ora l cav i ty . 

Peak i n c i d e n c e is i n t h e t h i r d t o f i f t h decades. M o s t o f t h e m 

appear o n the soft a n d h a r d palate, u v u l a , t o n g u e and l ips . 

M o s t l y t h e y are less t h a n 1 c m i n size, p e d u n c u l a t e d a n d 

w h i t e i n c o l o u r . T h e i r surface is i r r e g u l a r b u t somet imes 

s m o o t h . T r e a t m e n t is exc is ional b i o p s y . R e c u r r e n c e is rare. 

2 . F i b r o m a ( f i b r o e p i t h e l i a l p o l y p ) I t is a s m o o t h , 

m u c o s a - c o v e r e d p e d u n c u l a t e d t u m o u r , u s u a l l y a b o u t 

1 c m i n size a n d soft t o f i r m i n c o n s i s t e n c y . I t can o c c u r 

a n y w h e r e i n t h e o r a l o r o r o p h a r y n g e a l m u c o s a ( F i g . 4 3 . 1 ) . 

T h e u s u a l cause is c h r o n i c i r r i t a t i o n . I t is easily t r e a t e d b y 

c o n s e r v a t i v e s u r g i c a l e x c i s i o n . 

3 . H a e m a n g i o m a M u c o s a l h a e m a n g i o m a s can o c c u r i n 

t h e o r a l c a v i t y o r o r o p h a r y n x ( F i g . 4 3 . 2 ) . T h e y are m o s t l y 

seen i n c h i l d r e n . T h r e e types o f h a e m a n g i o m a s are k n o w n : 

capillary, cai'emous a n d mixed. W h e n h a e m a n g i o m a s are pres

ent at b i r t h o r i n y o u n g c h i l d r e n , t h e y s h o u l d be o b s e r v e d 

f o r s o m e p e r i o d as s p o n t a n e o u s regress ion can o c c u r . 

I n patients o f 4 0 - 5 0 years, h a e m a n g i o m a - k k e d i l a t e d veins 

(phlcbostasis) m a y o c c u r o n the oral o r l i n g u a l mucosa . 

F i g u r e 43.1 

F i b r o e p i t h e l i a l p o l y p l e f t c h e e k . 

F i g u r e 4 3 . 2 

H a e m a n g i o m a o n t h e l a t e r a l b o r d e r o f t o n g u e . 



4 . L y m p h a n g i o m a L y m p h a n g i o m a s m o s t l y i n v o l v e a n t e 

rior t w o - t h i r d s o f t o n g u e . T h e y m a y i n v o l v e t h e t o n g u e 

d i f f u s e l y a n d cause macroglossia o r m a y present as local ised 

soft s w e l l i n g w h i c h is compress ib le . T h e y d o n o t i n v o l u t e 

spontaneous ly . Smal l lesions can be excised surgica l ly . 

S y m p t o m a t i c large lesions can be p a r t i a l l y excised t o reduce 

t h e b u l k . T o t a l e x c i s i o n o f these les ions is n o t poss ib le . 

5 . T o r u s I t is a s u b m u c o s a l b o n y o u t g r o w t h . I t m a y 

i n v o l v e t h e h a r d palate o r m a n d i b l e . Pa la t ine t o r u s is m o r e 

c o m m o n a n d presents as a n a r r o w ridge, s o l i t a r y n o d u l e o r 

a l o b u l a t e d mass i n t h e m i d l i n e o f t h e h a r d palate . 

M a n d i b u l a r t o r i p r o j e c t f r o m t h e l i n g u a l aspect o f the g i n 

g iva , near the b i c u s p i d area, a n d are b i la tera l . T o r i are i n n o c 

uous a n d resect ion is i n d i c a t e d o n l y w h e n t h e y in ter fere 

w i t h speech, m a s t i c a t i o n o r t h e f i t t i n g o f d e n t u r e s . 

6 . P y o g e n i c g r a n u l o m a ( F i g . 4 3 . 3 ) I t is a r e a c t i v e 

g r a n u l o m a u s u a l l y occurs i n response t o t r a u m a o r c h r o n i c 

i r r i t a t i o n . I t m o s t l y i n v o l v e s a n t e r i o r g i n g i v a e b u t s o m e 

t i m e s t h e o t h e r sites s u c h as t o n g u e , b u c c a l m u c o s a o r l i p s . 

U s u a l l y i t is sof t , s m o o t h , r e d d i s h t o p u r p l e mass w h i c h 

b leeds o n t o u c h . T r e a t m e n t is s u r g i c a l e x c i s i o n . R e c u r r e n c e 

is u n l i k e l y af ter c o m p l e t e e x c i s i o n . 

7. P r e g n a n c y g r a n u l o m a I t is c l i n i c a l l y a n d h i s t o l o g i 

ca l ly s i m i l a r t o p y o g e n i c g r a n u l o m a . I t u s u a l l y starts i n t h e 

f i r s t t r i m e s t e r o f p r e g n a n c y a n d regresses o n c e p r e g n a n c y 

has e n d e d . I t is exc i sed o n l y i f i t persists af ter p r e g n a n c y . I t 

is l i k e l y t o r e c u r i f o p e r a t e d d u r i n g p r e g n a n c y . 

8. G r a n u l a r c e l l m y o b l a s t o m a o r g r a n u l a r c e l l 

t u m o u r M o s t o f these t u m o u r s o c c u r i n t h e o r a l c a v i t y 

a n d t h e site o f p r e d i l e c t i o n is t o n g u e . E a r l i e r t h e y w e r e 

t h o u g h t t o arise f r o m the m u s c l e (hence ca l led m y o b l a s 

t o m a ) b u t are n o w c o n s i d e r e d t o be d e r i v e d f r o m S c h w a n n 

T u m o u r s o f O r a l C a v i t y 

cells. T h e t u m o u r presents as a f i r m submucosa l n o d u l e ; 

T r e a t m e n t is conservat ive surgical e x c i s i o n . R e c u r r e n c e is 

u n c o m m o n . 

Congenital epulis is also a g r a n u l a r ce l l t u m o u r i n v o l v i n g 

t h e g u m s o f f u t u r e inc i sors i n f e m a l e i n f a n t s . 

9. M i n o r s a l i v a r y g l a n d n e o p l a s m s P l e o m o r p h i c a d e 

n o m a is t h e m o s t c o m m o n . Site o f p r e d i l e c t i o n is soft o r 

h a r d palate b u t c a n o c c u r a n y w h e r e i n t h e o r a l c a v i t y . I t 

presents as a painless s u b m u c o s a l n o d u l e . T r e a t m e n t is 

w i d e s u r g i c a l e x c i s i o n because o f t h e h i g h i n c i d e n c e o f 

r e c u r r e n c e . 

| Cystic Lesions 

1. M u c o c e l e M o s t c o m m o n site is t h e l o w e r l i p 

( F i g . 4 3 . 4 ) . I t is a r e t e n t i o n cyst o f m i n o r sal ivary glands o f 

t h e l i p . T h e l e s i o n appears as a soft a n d cyst ic mass o f b l u 

ish c o l o u r . T r e a t m e n t is surg ica l e x c i s i o n . 

2 . R a n u l a ( F i g . 4 3 . 5 ) I t is a cyst ic t r a n s l u c e n t l e s i o n seen 

i n t h e floor o f m o u t h o n o n e side o f t h e f r e n u l u m a n d 

p u s h i n g t h e t o n g u e u p . I t arises f r o m t h e s u b l i n g u a l s a l i 

v a r y g l a n d d u e t o o b s t r u c t i o n o f its ducts . S o m e r a n u l a e 

e x t e n d i n t o t h e n e c k ( p l u n g i n g t y p e ) . 

Treatment is c o m p l e t e s u r g i c a l e x c i s i o n i f s m a l l , o r m a r -

s u p i a l i s a t i o n , i f l a rge . O f t e n i t is n o t poss ible to excise t h e 

r a n u l a c o m p l e t e l y because o f its t h i n w a l l o r r a m i f i c a t i o n s 

i n v a r i o u s tissue planes . 

D e r m o i d A s u b l i n g u a l d e r m o i d is m e d i a n o r la tera l , s i t u 

a ted a b o v e t h e m y l o h y o i d . I t shines t h r o u g h t h e m u c o s a as 

F i g u r e 4 3 . 4 

P y o g e n i c g r a n u l o m a . M u c o c e l e o f t h e l o w e r l i p . 
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F i g u r e 4 3 . 5 

R a n u l a . N o t e a t r a n s l u c e n t s w e l l i n g u n d e r t h e t o n g u e . 

a w h i t e mass i n contras t t o t h e t r a n s l u c e n t n a t u r e o f t h e 

r a n u l a . A s u b m e n t a l d e m i o i d d e v e l o p s b e l o w t h e m y l o h y o i d 

a n d presents as a s u b m e n t a l s w e l l i n g b e h i n d t h e c h i n . 

IE. P R E M A L I G N A N T L E S I O N S 

L e u k o p l a k i a W H O d e f i n e d l e u k o p l a k i a as a clinical w h i t e 

p a t c h t h a t c a n n o t be charac ter i sed c l i n i c a l l y o r p a t h o l o g i 

ca l ly as a n y o t h e r disease. I t is a c l i n i c a l d e f i n i t i o n a n d does 

n o t t a k e p a t h o l o g y i n t o c o n s i d e r a t i o n . O t h e r w h i t e lesions 

o f o r a l m u c o s a , i .e . l i c h e n p l a n u s , d i s c o i d l u p u s e r y t h e m a 

tosus, w h i t e s p o n g y n e v u s a n d candidiasis are e x c l u d e d . 

Aetiologic factors i n c l u d e s m o k i n g , t o b a c c o c h e w i n g , 

a l c o h o l abuse p a r t i c u l a r l y , i f c o m b i n e d w i t h s m o k i n g . 

C h r o n i c t r a u m a can also o c c u r d u e t o i l l - f i t t i n g d e n t u r e s 

o r c h e e k b i tes . I t m a y also be associated w i t h s u b m u c o u s 

f ibros i s , h y p e r p l a s t i c candidiasis o r P l u m m e r - V i n s o n 

s y n d r o m e . 

Sites involved. B u c c a l m u c o s a a n d o r a l commissures are the 

m o s t c o m m o n sites. I t m a y h o w e v e r i n v o l v e f l o o r o f m o u t h , 

t o n g u e , g i n g i v o b u c c a l sulcus a n d t h e m u c o s a l surface o f l i p . 

B u c c a l m u c o s a is the m o s t c o m m o n site i n I n d i a . 

Age and Sex. M o s t l y , i t is seen i n t h e f o u r t h decade, 

males are a f fec ted t w o t o t h r e e t i m e s m o r e o f t e n . 

Clinical types, (a) Homogenous v a r i e t y presents w i t h a s m o o t h 

o r w r i n k l e d w h i t e p a t c h . I t is less o f t e n associated w i t h m a l i g 

nancy ; (b) Nodular (speckled) var ie ty presents as w h i t e patches 

o r n o d u l e s o n e r y t h e m a t o u s base; (c) Erosive (erythroleuko-

plakia) v a r i e t y w h e r e l e u k o p l a k i a is i n t e r s p e r s e d w i t h 

e r y t h r o p l a k i a a n d has eros ions a n d fissures. T h e l a t t e r t w o 

varieties have h i g h e r i n c i d e n c e o f m a l i g n a n t t r a n s f o m r a t i o n . 

Histology. A b o u t 2 5 % o f l e u k o p l a k i a s m a y s h o w s o m e 

f o r m o f e p i t h e l i a l dysplasia f r o m m i l d t o severe. H i g h e r 

t h e grade o f dysplasia m o r e are t h e chances o f its g o i n g 

i n t o m a l i g n a n t c h a n g e . 

Malignant potential. T h e chances o f l e u k o p l a k i a b e c o m 

i n g m a l i g n a n t are c i t e d f r o m 1 t o 17.5%o. O n an average 

a b o u t 5%> b e c o m e m a l i g n a n t . M a l i g n a n t p o t e n t i a l varies 

a c c o r d i n g t o t h e site a n d t y p e o f l e u k o p l a k i a , a n d t h e 

d u r a t i o n o f f o l l o w u p . 

Management 

1 . M a n y o f t h e les ions w i l l disappear s p o n t a n e o u s l y i f 

causat ive a g e n t is r e m o v e d . 

2 . I n lesions w i t h h i g h e r p o t e n t i a l f o r m a l i g n a n t c h a n g e , 

a b i o p s y is t a k e n t o r u l e o u t m a l i g n a n c y . 

3 . I n suspic ious s m a l l lesions, surg ica l e x c i s i o n o r ab la 

t i o n w i t h laser o r c r y o t h e r a p y can be d o n e . 

E r y t h r o p l a k i a S i m i l a r t o l e u k o p l a k i a , w h i c h is a w h i t e 

p a t c h , e i y t h r o p l a k i a is a r e d p a t c h o r p laque o n t h e m u c o s a l 

surface. R e d c o l o u r is d u e t o decreased k e r a t i n i s a t i o n , a n d 

as a result t h e r e d vascular c o n n e c t i v e tissue o f t h e s u b m u -

cosa shines t h r o u g h . T h e r e is n o sex p r e d i l e c t i o n . M o s t 

c o m m o n sites are l o w e r a lveolar m u c o s a , g i n g i v o b u c c a l s u l 

cus a n d t h e f l o o r o f t h e m o u t h . M o s t o f lesions o f e r y t h r o 

p l a k i a s h o w severe dysplasia, c a r c i n o m a i n s i tu o r a f r a n k 

invas ive c a r c i n o m a w h e n f i rs t seen. M a l i g n a n t p o t e n t i a l is 

17 t i m e s h i g h e r t h a n i n l e u k o p l a k i a . Grossly, t h e l e s i o n m a y 

be o f t h r e e v a r i e t i e s — h o m o g e n o u s , speckled o r granular , 

a n d e r y t h r o p l a k i a , interspersed w i t h areas o f l e u k o p l a k i a 

( o f t e n i n d i s t i n g u i s h a b l e f r o m e r y t h r o l e u k o p l a k i a , t y p e o f 

l e u k o p l a k i a ) . T r e a t m e n t is e x c i s i o n b i o p s y a n d f o l l o w u p . 

M e l a n o s i s a n d m u c o s a l h y p e r p i g m e n t a t i o n B e n i g n 

p i g m e n t e d les ions o f o r a l m u c o s a m a y t r a n s f o r m i n t o 

m a l i g n a n t m e l a n o m a s ; h o w e v e r , t h e i n c i d e n c e o f th is 

c h a n g e is n o t k n o w n . A b o u t o n e - f o u r t h o f m u c o s a l m e l a 

n o m a s m a y r e s e m b l e b e n i g n lesions a n d h e n c e b i o p s y m a y 

b e c o m e m a n d a t o r y . 

M A L I G N A N T L E S I O N S 

| C a r c i n o m a O r a l C a v i t y | 

Aetiology 

C o m p a r e d t o w e s t e r n c o u n t r i e s , I n d i a has h i g h i n c i d e n c e o f 

o r a l cancers. A g e ad justed i n c i d e n c e rate i n I n d i a is 44 .8 a n d 

23 .7 i n males a n d females, respect ive ly . C o m p a r e d t o 11 .2 

p e r 100 ,000 i n U S A . Several aet iological factors are r e s p o n 

sible. (6-S ae t io logy , i .e. s m o k i n g , spirits, sharp j a g g e d t o o t h , 

sepsis, s y n d r o m e o f P l u m m e r - V i n s o n a n d syphi l i t i c glossitis). 



Tumours of Oral Cavity 

( a ) Smoking. I n c i d e n c e o f o r a l cancer is six t i m e s m o r e i n 

s m o k e r s t h a n i n n o n - s m o k e r s . I n c e r t a i n parts o f 

I n d i a , t h e r e is an u n u s u a l h a b i t o f reverse s m o k i n g 

w h e r e b u r n i n g e n d o f t h e " c h u r a t " ( r o l l e d t o b a c c o 

leaf) is p u t i n t h e m o u t h . T h i s gives h i g h i n c i d e n c e 

o f cancer o f t h e h a r d palate . 

(b) Tobacco chewing. P o w d e r e d t o b a c c o , m i x e d w i t h l i m e , 

is p l a c e d i n s o m e p a r t o f t h e v e s t i b u l e o f t h e m o u t h . 

C a r c i n o m a d e v e l o p s at t h e site o f t h e q u i d . C h e w i n g 

" p a n " a n d k e e p i n g t h e q u i d i n t h e v e s t i b u l e is l a r g e l y 

respons ib le f o r o r a l cancer i n o u r c o u n t r y . 

( c ) Alcohol. C a n c e r o f u p p e r a e r o d i g e s t i v e t rac t o c c u r s 

s ix t i m e s m o r e i n h e a v y d r i n k e r s as c o m p a r e d t o 

n o n d r i n k e r s . 

( d ) Dietary deficiencies. T h e i r r o l e i n genesis o f cancer has 

n o t b e e n d e f i n i t e l y establ ished. R i b o f l a v i n d e f i c i e n c y 

m a y be respons ib le f o r cancer i n a l c o h o l i c s . P a t e r s o n -

B r o w n - K e l f y s y n d r o m e also c a l l e d P l u m m e r - V i n s o n 

s y n d r o m e ( i r o n d e f i c i e n c y anaemia) is r e s p o n s i b l e f o r 

cancer o f t h e o r a l c a v i t y a n d h y p o p h a r y n x . 

(e ) Dental sepsis, jagged sharp teeth a n d ill fitting dentures, a l l 

cause c h r o n i c i r r i t a t i o n a n d m a y l e a d t o d e v e l o p m e n t 

o f cancer . 

S i t e s o f c a n c e r i n the H p a n d o r a l c a v i t y a re 

( A J C C 2 0 0 2 ) : 

1 . M u c o s a l l i p ( f r o m j u n c t i o n o f s k i n — v e r m i l i o n b o r d e r 

t o l i n e o f c o n t a c t o f u p p e r a n d l o w e r l i p ) 

2 . B u c c a l m u c o s a ( inc ludes m u c o s a o f c h e e k a n d i n n e r 

surface o f l ips u p t o l i n e o f c o n t a c t o f o p p o s i n g l i p ) 

3 . A n t e r i o r t w o t h i r d s o f t o n g u e ( o r a l t o n g u e ) 

4 . H a r d palate 

5 . L o w e r a l v e o l a r r i d g e 

6 . U p p e r a l v e o l a r r i d g e 

7 . F l o o r o f m o u t h 

8 . R e t r o m o l a r t r i g o n e . 

C l i n i c a l p r e s e n t a t i o n a n d t r e a t m e n t o f cancer o f t h e o r a l 

c a v i t y at d i f f e r e n t sites are d e s c r i b e d b e l o w . 

1. Carcinoma Lip (Fig. 43.6) 

M o s t l y , i t is s q u a m o u s ce l l c a r c i n o m a , o f t e n seen i n males 

i n t h e age g r o u p o f 4 0 - 7 0 . L o w e r l i p is m o r e o f t e n 

i n v o l v e d . Site o f p r e d i l e c t i o n is b e t w e e n t h e m i d l i n e a n d 

c o m m i s s u r e o f t h e l i p . L e s i o n is o f e x o p h y t i c o r u l c e r a t i v e 

t y p e . L y m p h n o d e metastases d e v e l o p la te . S u b m e n t a l a n d 

s u b m a n d i b u l a r n o d e s are t h e f i r s t t o b e i n v o l v e d ; o t h e r 

d e e p c e r v i c a l n o d e s m a y also get i n v o l v e d la ter . 

Treatment is surgica l e x c i s i o n w i t h adequate safety m a r g i n 

o f h e a l t h y tissue a n d plastic r e p a i r o f t h e defec t . L y m p h 

n o d e metastases r e q u i r e b l o c k d i s s e c t i o n . 

R a d i o t h e r a p y also gives g o o d results i n ear ly cases. 

2. Carcinoma Buccal Mucosa (Fig. 43.7) 

B u c c a l m u c o s a covers a large area. I t e x t e n d s f r o m t h e 

m e e t i n g p o i n t o f l ips i n f r o n t t o t h e p t e r y g o m a n d i b u l a r 

raphe b e h i n d a n d f r o m u p p e r g i n g i v o b u c c a l sulcus t o t h e 

l o w e r o n e . 

C a r c i n o m a o f b u c c a l m u c o s a is v e r y c o m m o n . Its i n c i 

d e n c e is n e x t o n l y t o t o n g u e cancer . E q u a l l y seen i n b o t h 

sexes. 

Site of origin: M o s t c o m m o n site is t h e angle o f m o u t h o r 

t h e l i n e o f o c c l u s i o n o f u p p e r a n d l o w e r t e e t h . I t m a y also 

arise f r o m t h e b u c c a l sulcus w h e r e " p a n " o r t o b a c c o q u i d 

is k e p t . A s t h e w h o l e o f b u c c a l m u c o s a is " c o n d e m n e d " , 

c a r c i n o m a m a y be m u l t i c e n t r i c . 
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C a r c i n o m a u p p e r l i p a n d o r a l c o m m i s s u r e . N o t e a s s o c i a t e d 

l e u k o p l a k i a . 

C a r c i n o m a b u c c a l m u c o s a . 
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Gross appearance. L e s i o n m a y be e x o p h y t i c o r u l c e r o i n -

f i l t r a t i v e ; t h e l a t t e r m a y i n f i l t r a t e d e e p l y . E x o p h y t i c t y p e 

m a y b e associated w i t h e r y t h r o l e u k o p l a k i a . B u c c a l m u c o s a 

is also t h e m o s t c o m m o n site f o r v e r r u c o u s c a r c i n o m a 

w h i c h is a w h i t e p a p i l l a r y g r o w t h w i t h c o n s i d e r a b l e 

k e r a t i n i s a t i o n . 

Local spread. F r o m its site o f o r i g i n , t h e l e s i o n m a y spread 

deeply i n v o l v i n g s u b m u c o s a —> m u s c l e —* s u b c u t a n e o u s 

fat - > s k i n . I n v o l v e m e n t o f b u c c i n a t o r m u s c l e o r a n t e r i o r 

masseter causes t r i s m u s . 

T u m o u r m a y spread r a d i a l l y f r o m its site o f o r i g i n a n d 

i n v o l v e angle o f t h e m o u t h a n d l i p a n t e r i o r l y , r e t r o m o l a r 

t r i g o n e a n d m e d i a l p t e r y g o i d p o s t e r i o r l y , u p p e r g i n g i 

v o b u c c a l sulcus a n d m a x i l l a s u p e r i o r l y , l o w e r g i n g i v o b u c 

cal sulcus a n d a l v e o l a r ridge a n d g u m s i n f e r i o r l y . 

Lymphatic spread. N o d a l i n v o l v e m e n t o c c u r s i n a b o u t 

5 0 % o f cases. S u b m a n d i b u l a r a n d la ter t h e u p p e r j u g u l a r 

n o d e s m a y get i n v o l v e d . U p p e r j u g u l a r n o d e s m a y also be 

i n v o l v e d , d i r e c t l y s k i p p i n g t h e s u b m a n d i b u l a r g r o u p . 

Clinical features. E a r l y lesions are a s y m p t o m a t i c . P a i n 

a n d b l e e d i n g are seen w h e n les ions are u l c e r a t i v e a n d 

i n v a d e d e e p l y . I n v o l v e m e n t o f t h e b u c c i n a t o r , masseter o r 

t h e p t e r y g o i d musc les causes t r i s m u s . F u n g a t i n g mass o v e r 

t h e c h e e k , o r a f o u l - s m e l l i n g b l e e d i n g mass i n t h e o r a l 

c a v i t y are late features. 

Histological type: S q u a m o u s ce l l c a r c i n o m a is t h e m o s t 

c o m m o n . T u m o u r s can also arise f r o m m i n o r sal ivary 

glands w i t h h i s t o l o g y as i n sal ivary g l a n d t u m o u r s . 

Investigations. B i o p s y o f t h e l e s i o n f o r h i s t o l o g i c a l t y p e 

o f t h e g r o w t h . C T scan f o r i n v o l v e m e n t o f b o n e ( m a n d i 

b l e o r m a x i l l a ) a n d e x t e n s i o n i n t o i n f r a t e m p o r a l fossa. 

T r e a t m e n t 

Stage I ( T j N 0 ) : Surg ica l e x c i s i o n . 

Stage I I ( T , N Q ) : (a) R a d i o t h e r a p y t o p r i m a r y l e s i o n a n d 

also n o d e s i f b o n e is n o t i n v o l v e d . 

(b) I f b o n e ( m a x i l l a / m a n d i b l e ) is i n v o l v e d o r g r o w t h 

i n f i l t r a t e s t h e m u s c l e , s u r g e r y is t h e t r e a t m e n t o f c h o i c e . I t 

i n v o l v e s e x c i s i o n o f t h e g r o w t h , m a r g i n a l o r s e g m e n t a l 

m a n d i b u l e c t o m y (or p a r t i a l m a x i l l e c t o m y ) a n d r e c o n s t r u c 

t i o n o f t h e area w i t h s k i n o r m u c o s a l f laps. 

Stage I I I a n d I V : S u r g i c a l r e s e c t i o n , r e c o n s t r u c t i o n w i t h 

s k i n a n d / o r m y o c u t a n e o u s flaps a n d p o s t - o p e r a t i v e r a d i o 

t h e r a p y t o t h e site o f l e s i o n a n d n o d e s . S u r g i c a l r e s e c t i o n 

is c o m b i n e d w i t h n e c k d i s s e c t i o n i f n o d e s are c l i n i c a l l y 

p a l p a b l e . 

3. Carcinoma Oral Tongue (Table. 43.1} 

C a r c i n o m a i n v o l v i n g a n t e r i o r t w o t h i r d s o f t o n g u e is c o m 

m o n l y seen i n m e n i n t h e age g r o u p o f 5 0 - 7 0 years. I t m a y 

also o c c u r i n y o u n g e r age g r o u p a n d i n females . I t m a y also 

d e v e l o p o n a p r e - e x i s t i n g l e u k o p l a k i a , l o n g s t a n d i n g d e n t a l 

I n c i d e n c e o f c a n c e r p e r 1 0 0 , 0 0 p o p u l a t i o n 

i n I n d i a i n y e a r 2 0 0 0 * 

Males Females Average Proport ion 
relative to all 
body cancers 

L i p 0 . 2 5 0 . 1 2 0 . 1 8 0 . 3 2 % 

M o u t h 3 . 4 2 2 . 9 7 3 . 1 9 4 . 4 6 % 

T o n g u e 3 . 2 3 1 . 1 5 2 . 1 9 3 . 1 3 % 

' N a t i o n a l C a n c e r R e g i s t r y P r o g r a m m e ( I n d i a n C o u n c i l o f M e d i c a l 

R e s e a r c h ) , B a n g a l o r e , p u b l i s h e d , A p r i l 2 0 0 5 . 

F i g u r e 4 3 . 8 

C a r c i n o m a l a t e r a l b o r d e r o f t h e t o n g u e ( a r r o w ) . N o t e a s s o c i 

a t e d l e u k o p l a k i a o f f l o o r o f m o u t h ( D o u b l e a r r o w s ) . 

u l c e r o r s y p h i l i t i c glossitis ( F i g . 4 3 . 8 ) . V a s t m a j o r i t y are 

s q u a m o u s ce l l t y p e . 

Site. M o s t c o m m o n site is m i d d l e o f t h e lateral b o r d e r 

o r t h e v e n t r a l aspect o f t h e t o n g u e . U n c o m m o n l y , t h e t i p 

o r t h e d o r s u m m a y b e i n v o l v e d . 

Spread. L o c a l l y , i t m a y i n f i l t r a t e d e e p l y i n t o t h e l i n g u a l 

m u s c u l a t u r e c a u s i n g ankylog loss ia o r m a y spread t o t h e 

f l o o r o f m o u t h , a lveo lus a n d m a n d i b l e . L y m p h n o d e metas 

tases g o t o t h e s u b m a n d i b u l a r a n d u p p e r j u g u l a r nodes 

( f r o m t h e lateral b o r d e r o f t o n g u e ) a n d t o t h e s u b m e n t a l 

a n d j u g u l o - o m o h y o i d g r o u p ( f r o m t h e t i p ) . B i l a t e r a l o r 

contra la tera l n o d a l i n v o l v e m e n t can also o c c u r . 

C l i n i c a l l y , cancer o f t h e o r a l t o n g u e presents as: 

( i ) A n e x o p h y t i c l e s i o n l i k e a p a p i l l o m a ( F i g . 4 3 . 9 ) , 

( i i ) A n o n - h e a l i n g u l c e r w i t h r o l l e d edges, g r e y i s h w h i t e 

shaggy base a n d i n d u r a t i o n ( F i g . 4 3 . 1 0 ) . 

( i i i ) A s u b m u c o u s n o d u l e w i t h i n d u r a t i o n o f t h e s u r 

r o u n d i n g tissue. 



T u m o u r s o f O r a l C a v i t y 

F i g u r e 4 3 . 9 

E x o p h y t i c g r o w t h o n t h e r i g h t l a t e r a l b o r d e r o f t o n g u e i n a 

6 0 - y e a r s - o l d m a l e . I t w a s s q u a m o u s c e l l c a r c i n o m a . 

F i g u r e 43 .10 

U l c e r a t i v e t y p e o f s q u a m o u s c e l l c a r c i n o m a o f t o n g u e i n a 

4 0 - y e a r s - o l d f e m a l e . 

S y m p t o m a t o l o g y 

( i ) E a r l y les ions are painless a n d r e m a i n a s y m p t o m a t i c 

f o r a l o n g t i m e , 

( u ) P a i n i n t h e t o n g u e l o c a l l y at t h e site o f u l c e r . 

( i i i ) P a i n i n t h e ips i la tera l ear; i t is d u e t o c o m m o n n e r v e 

s u p p l y o f t h e t o n g u e (Ungual n e r v e ) a n d ear ( a u r i c u l o 

t e m p o r a l ) f r o m t h e m a n d i b u l a r d i v i s i o n o f t h e 

t r i g e m i n a l n e r v e . 

( i v ) A l u m p i n t h e m o u t h . 

(v) E n l a r g e d l y m p h n o d e mass i n t h e n e c k . 

( v i ) D y s p h a g i a , d i f f i c u l t y t o p r o t r u d e the t o n g u e , s l u r r e d 

speech a n d b l e e d i n g f r o m the m o u t h are late features. 

F o r staging, see T N M classification (Tables 43.2 a n d 43.3) . 

Treatment. A i m o f t r e a t m e n t is t o treat p r i m a r y t u m o u r 

i n t h e t o n g u e , c o n t r o l n e c k disease ( n o d a l metastasis) a n d 

preserve f u n c t i o n o f t h e t o n g u e as m u c h as poss ib le . 

I T N M c l a s s i f i c a t i o n ( A J C C - 2 0 0 2 ) o f c a n c e r s 

I o f l i p a n d o r a l c a v i t y a n d o r a l c a v i t y 

Primary tumour ( T ) 
T u m o u r 2 c m o r l e s s i n g r e a t e s t d i m e n s i o n 

T2 T u m o u r > 2 c m b u t n o t m o r e t h a n 4 c m i n g r e a t e s t 

d i m e n s i o n 

T 3 T u m o u r > 4 c m i n g r e a t e s t d i m e n s i o n 

T * O ' P ) T u m o u r i n v a d e s a d j a c e n t s t r u c t u r e s ( e . g . 

c o r t i c a l b o n e , i n f e r i o r a l v e o l a r n e r v e , f l o o r o f 

m o u t h , s k i n o f f a c e ) . 

T 4 a ( o r a l c a v i t y ) T u m o u r i n v a d e s a d j a c e n t s t r u c t u r e s 

( e . g . c o r t i c a l b o n e , d e e p ( e x t r i n s i c ) m u s c l e s o f 

t o n g u e , m a x i l l a r y s i n u s , s k i n . S u p e r f i c i a l e r o s i o n 

a l o n e o f b o n e / t o o t h s o c k e t b y g i n g i v a l p r i m a r y i s 

n o t s u f f i c i e n t t o c l a s s i f y a s T , . 

Regional lymph nodes (N) 
N 1 M e t a s t a s i s i n a s i n g l e i p s i l a t e r a l l y m p h n o d e 3 c m o r 

l e s s i n g r e a t e s t d i a m e t e r . 

N 2 M e t a s t a s i s i n a s i n g l e i p s i l a t e r a l l y m p h n o d e > 3 c m 

b u t n o t m o r e t h a n 6 c m i n g r e a t e s t d i m e n s i o n ( N ; a ) ; 

o r m u l t i p l e i p s i l a t e r a l l y m p h n o d e s n o n e m o r e t h a n 

6 c m i n g r e a t e s t d i m e n s i o n ( N 2 b ) o r b i l a t e r a l o r 

c o n t r a l a t e r a l l y m p h n o d e s n o n e m o r e t h a n 6 c m i n 

g r e a t e s t d i m e n s i o n ( N ; c ) . 

N 3 M e t a s t a s i s i n l y m p h n o d e m o r e t h a n 6 c m i n g r e a t e s t 

d i m e n s i o n . 

Distant metastasis (M) 
M Q N o d i s t a n t m e t a s t a s i s 

M ] D i s t a n t m e t a s t a s i s 

S o u r c e : A J C C , C a n c e r S t a g i n g M a n u a l , C h i c a g o , 2 0 0 2 . 

T a b l e 4 3 . 3 S t a g i n g o f c a r c i n o m a i p a n d o r a l c a v i t y 

S t a g e 1 T , N 0 

S t a g e I I N c 
S t a g e I I I 

N o M 0 

T , 

T 2 N, 0 

T
3 

S t a g e I V A T 4 M o 
Ti Ni M 0 

A n y T 
M o 

S t a g e I V B A n y T M 0 

S t a g e I V C A n y T A n y N M , 

S m a l l t u m o u r s ( T ] N ( | ) g i v e e q u a l results i f t r e a t e d w i t h 

r a d i o t h e r a p y o r s u r g e r y . 

T , N ( J t u m o u r s can also be t r e a t e d b y r a d i o t h e r a p y i n c l u d 

i n g t h e n e c k nodes , t o e l i m i n a t e micrometastases . T h e y 

can also be t r e a t e d b y surgica l e x c i s i o n w i t h p r o p h y l a c t i c 

n e c k d i ssec t ion . 



Diseases of Oral Cavity and Salivary Glands 

Stage I I I o r I V t u m o u r s r e q u i r e c o m b i n e d t r e a t m e n t 

w i t h s u r g e i y a n d p o s t - o p e r a t i v e r a d i o t h e r a p y . I t gives b e t 

ter results t h a n e i t h e r m o d a l i t y a l o n e . B l o c k d i ssec t ion 

n e c k is a lways d o n e . 

D e p e n d i n g o n t h e size a n d e x t e n t o f t h e p r i m a r y l e s i o n 

o f t h e t o n g u e , s u r g e r y m a y consist o f h e m i g l o s s e c t o m y 

i n c l u d i n g a p o r t i o n o f t h e floor o f m o u t h , s e g m e n t a l o r 

h e m i m a n d i b u l e c t o m y a n d b l o c k d i s s e c t i o n o f n e c k 

n o d e s — t h e s o - c a l l e d " c o m m a n d o o p e r a t i o n " . 

4. Carcinoma Hard Palate 

I t is e i t h e r s q u a m o u s ce l l o r g l a n d u l a r v a r i e t y ; t h e la t ter 

b e i n g m o r e c o m m o n . G l a n d u l a r v a r i e t y arises f r o m m i n o r 

sal ivary glands o f t h e palate a n d m a y be a d e n o i d cyst ic , 

m u c o e p i d e r m o i d o r a d e n o c a r c i n o m a . I t is c o m m o n i n o u r 

c o u n t r y especia l ly i n p e o p l e w h o have t h e h a b i t o f reverse 

s m o k i n g , i . e . k e e p i n g t h e b u r n i n g e n d o f b i d i o r c igar i n 

t h e m o u t h . B o t h m e n a n d w o m e n are a f fec ted . 

C a n c e r starts as a superf ic ia l u lcer w i t h r o l l e d o u t edges 

a n d gives n o s y m p t o m s except painless i r r e g u l a r i t y o n the 

palate fe l t b y t h e t o n g u e . I t m a y spread to t h e g i n g i v a , l i p , 

soft palate o r i n v a d e the b o n e o f h a r d palate, floor o f t h e 

nasal c a v i t y o r t h e a n t r u m . L y m p h a t i c metastases m a y spread 

t o the s u b m a n d i b u l a r and u p p e r j u g u l a r nodes . C a n c e r palate 

s h o u l d be d i f f e r e n t i a t e d from cancer o f m a x i l l a r y a n t r u m o r 

nose w h i c h has spread t o t h e palate. 

Treatment. S m a l l t u m o u r s are resected a l o n g w i t h t h e 

u n d e r l y i n g b o n e ; l a rger ones r e q u i r e p a r t i a l m a x i l l e c t o m y . 

I f nodes are e n l a r g e d , b l o c k d i ssec t ion is also c o m b i n e d . 

S u r g i c a l defec t i n t h e palate , l e f t after e x c i s i o n o f t h e 

g r o w t h , is c losed b y a sui table prosthesis . 

5 . Carcinoma of Alveolar Ridges 

I t is also ca l led g i n g i v a l c a r c i n o m a ; i t is m o s t l y seen i n 

m e n . U s u a l site o f i n v o l v e m e n t is l o w e r j a w b e h i n d t h e 

f i rs t m o l a r . T u m o u r m a y spread t o t h e c h e e k , floor o f 

m o u t h , r e t r o m o l a r t r i g o n e o r t h e h a r d palate . G i n g i v a l 

cancer m a y i n v a d e t h e u n d e r l y i n g b o n e a n d t h e n spread 

r a p i d l y a l o n g t h e n e u r o v a s c u l a r b u n d l e . N o d a l metastases 

g o t o s u b m a n d i b u l a r a n d u p p e r j u g u l a r nodes . 

Treatment. R a d i o t h e r a p y is a v o i d e d because o f t h e risk 

o f r a d i o - o s t e o - n e c r o s i s . S u r g e r y is t h e t r e a t m e n t o f c h o i c e . 

E a r l y m u c o s a l l e s i o n o n t h e l o w e r a l v e o l u s is t r e a t e d b y 

l o c a l e x c i s i o n w i t h m a r g i n a l r e s e c t i o n o f t h e m a n d i b l e . 

E x t e n s i v e lesions r e q u i r e w i d e e x c i s i o n w h i c h m a y neces

sitate s e g m e n t a l o r h e m i m a n d i b u l e c t o m y . B l o c k dissec

t i o n m a y be c o m b i n e d i f n o d e s are also p a l p a b l e . U p p e r 

a l v e o l a r lesions m a y r e q u i r e p a r t i a l m a x i l l e c t o m y . 

6. Cancer Floor of Mouth 

S q u a m o u s ce l l c a r c i n o m a is t h e m o s t c o m m o n . I t affects 

males m o r e t h a n females i n r a t i o o f 4 : 1 . T y p i c a l l y , lesions 

start a n t e r i o r l y near t h e o p e n i n g o f s u b m a n d i b u l a r d u c t 

w h i c h m a y get o b s t r u c t e d , l e a d i n g t o e n l a r g e m e n t o f s u b 

m a n d i b u l a r g l a n d ( F i g . 4 3 . 1 1 ) . 

U s u a l l y , t h e lesion is u lcerat ive o r i n f i l t r a t i v e type and 

spreads loca l ly i n t o the a d j o i n i n g areas such as vent ra l aspect 

o f the t o n g u e , l i n g u a l g i n g i v a , m a n d i b u l a r p e r i o s t e u m o r 

deeply i n t o the f l o o r o f m o u t h and s u b m e n t a l space. 

L y m p h a t i c metastases g o t o s u b m a n d i b u l a r nodes. Lesions o f 

the floor o f m o u t h r e m a i n a s y m p t o m a t i c f o r a l o n g t i m e o r 

cause soreness o r i r r e g u l a r i t y i n the floor o f t h e m o u t h . 

A s w e l l i n g i n the s u b m a n d i b u l a r r e g i o n m a y be e i ther d u e to 

obs t ruc t ive en largement o f s u b m a n d i b u l a r salivary g land or 

l y m p h n o d e metastases, and this m a y r e q u i r e d i f f e r e n t i a t i o n . 

Treatment. S m a l l lesions w i t h o u t i n v o l v e m e n t o f t o n g u e , 

l i n g u a l g i n g i v a o r n o d e s can be t r e a t e d b y surg ica l e x c i s i o n 

o r r a d i o t h e r a p y w i t h e q u a l results . L a r g e r lesions w i t h 

e x t e n s i o n t o t h e t o n g u e , g i n g i v a o r m a n d i b l e r e q u i r e w i d e 

e x c i s i o n i n c l u d i n g m a r g i n a l o r s e g m e n t a l m a n d i b u l a r 

r e s e c t i o n . B l o c k d i ssec t ion is i n d i c a t e d w h e n c e r v i c a l 

n o d e s s h o w c l i n i c a l e v i d e n c e o f metastases. P r o p h y l a c t i c 

n e c k d i ssec t ion o r i r r a d i a t i o n is advised f o r N n n e c k i n 

stage I I cancer because o f h i g h i n c i d e n c e o f m i c r o m e t a -

stases ( 4 0 % ) , stage I I I a n d I V cancers r e q u i r e s u r g e i y a n d 

r a d i o t h e r a p y . 

7. Carcinoma Retromolar Trigone 

I n v o l v e m e n t o f r e t r o m o l a r t r i g o n e m a y be p r i m a r y , o r 

s e c o n d a i y t o e x t e n s i o n o f g r o w t h s f r o m t h e g i n g i v a , floor 

o f m o u t h , b u c c a l m u c o s a o r t h e p a l a t i n e a r c h . 

Treatment depends o n t h e e x t e n t o f l e s i o n . W i d e s u r g i 

cal e x c i s i o n o f t e n c o m b i n e d w i t h b l o c k d issec t ion is 

r e q u i r e d . 
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Ulcerative squamous cell c a r c i n o m a in the f l o o r o f oral cavity 

( a r r o w ) in a 55-years-old male. 



T u m o u r s o f O r a l Cavi ty 

M u l t i p l e P r i m a r y C a n c e r s 

A b o u t 1 5 % o f p a t i e n t s w i t h c a r c i n o m a o f t h e o r a l c a v i t y 

have m u l t i p l e p r i m a r y cancers a f f e c t i n g t h e u p p e r a e r o d i -

gest ive t r a c t . T h i s is because o f t h e c o m m o n risk factors 

such as s m o k i n g a n d a l c o h o l s i m u l t a n e o u s l y o p e r a t i n g at 

v a r i o u s sites. 

J| N o n - s q u a m o u s M a l i g n a n t L e s i o n s 

I n a d d i t i o n t o c a r c i n o m a , o t h e r m a l i g n a n t lesions t h a t 

i n v o l v e t h e o r a l c a v i t y are: 

1 . M i n o r s a l i v a r y g l a n d t u m o u r s I n o n e series, 8 0 - 9 0 % 

o f all m i n o r sa l ivary g l a n d t u m o u r s w e r e m a l i g n a n t . Palate 

is t h e m o s t c o m m o n site b u t can i n v o l v e t o n g u e , c h e e k , 

H p , g u m s a n d floor o f m o u t h ( F i g . 4 3 . 1 2 ) . 

A d e n o i d cystic v a r i e t y is the m o s t c o m m o n (40%). N e x t i n 

frequency are t h e a d e n o c a r c i n o m a (30%)) and m u c o e p i d e r -

m o i d c a r c i n o m a (20%) . T r e a t m e n t is w i d e surgical exc is ion 

a l o n g w i t h b l o c k dissection, i f the n e c k nodes are pos i t ive . 

2 . M e l a n o m a M u c o s a l m e l a n o m a s o f o r a l c a v i t y a n d 

o r o p h a r y n x are rare . Peak age i n c i d e n c e is t h e s i x t h decade; 

males are a f fec ted m o r e (2 :1 ) . Palate a n d g i n g i v a are t h e 

m o s t c o m m o n sites. T h e y appear as areas o f h i g h e r p i g 

m e n t a t i o n a n d la ter m a y ulcera te a n d b l e e d . A m e l a n o t i c 

v a r i e t y is also seen. B o t h c e r v i c a l n o d a l a n d d is tant m e t a s 

tases are seen. T r e a t m e n t o f c h o i c e is w i d e surgica l e x c i s i o n 

i n c l u d i n g u n d e r l y i n g b o n e . L o c a l r e c u r r e n c e is c o m m o n . 

P r o g n o s i s is p o o r w i t h 5 - y e a r c u r e rate o f o n l y 15%. 

3 . L y m p h o m a L y m p h o m a s can i n v o l v e o r a l c a v i t y o r 

o r o p h a r y n x , m a j o r i t y o f t h e m o c c u r r i n g i n t h e p a l a t i n e 

tons i l s . M a l e s are a f fec ted m o r e . U s u a l p r e s e n t a t i o n is t h a t 

o f a s m o o t h , s u b m u c o s a l b u l k y mass w h i c h is occas iona l ly 

u l c e r a t e d . T h e y are m o s t l y o f n o n - H o d g k i n v a r i e t y . 

C e r v i c a l n o d e s m a y be i n v o l v e d i n 4 0 - 7 0 % o f t h e pa t ients . 

T r e a t m e n t is r a d i a t i o n , a l o n e o r i n c o m b i n a t i o n w i t h 

c h e m o t h e r a p y . 

4 . K a p o s i ' s s a r c o m a I t is a vascular t u m o u r , m u l t i f o c a l 

i n o r i g i n , p r i m a r i l y a f f e c t i n g s k i n b u t m a y o c c u r i n t h e 

o r a l c a v i t y . Its i n c i d e n c e is h i g h i n A I D S ( A c q u i r e d 

i m m u n e d e f i c i e n c y s y n d r o m e ) pat ients . T h e l e s i o n appears 

as a r e d d i s h p u r p l e n o d u l e o r a p l a q u e m o s t l y o n t h e p a l 

ate. M i c r o s c o p i c a l l y , i t consists o f s p i n d l e cells w i t h h a e m 

o r r h a g i c c l e f t - l i k e spaces. T r e a t m e n t is n o t sat is factory. 

f 4* 
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Figure 43.12 

M i x e d s a l i v a r y t u m o u r p a l a t e . 

Kapos i ' s sarcoma i n n o n - A I D S p a t i e n t s m a y r e s p o n d t o 

c h e m o t h e r a p y b u t its response i n pat ients s u f f e r i n g f r o m 

A I D S is p o o r (sec also page 3 7 5 ) . 

C h e m o p r e v e n t i o n 

I t is t h e use o f c e r t a i n p h a r m a c o l o g i c a l agents t o halt, delay 

o r reverse t h e process o f carc inogenes is . I t has b e e n u s e d t o 

p r e v e n t o r a l p r e m a l i g n a n t lesions t o d e v e l o p i n t o cancer 

o r t o p r e v e n t t h e d e v e l o p m e n t o f s e c o n d p r i m a r y cancers 

af ter t h e m a i n p r i m a r y cancer has b e e n t r e a t e d . A g e n t s 

used h a v e b e e n v i t a m i n A , beta c a r o t e n e , a lpha t o c o p h e r o l 

( v i t a m i n E ) , s e l e n i u m a n d n a t u r a l o r s y n t h e t i c r e t i n o i d s 

s u c h as 13-cis r e t i n o i c a c i d . B e t a c a r o t e n e a n d v i t a m i n A 

i n d u c e d r e m i s s i o n o f o r a l l e u k o p l a k i a is seen i n 25—50%> o f 

p a t i e n t s . S i m i l a r l y , i n a c o n t r o l l e d t r i a l , 13-c is r e t i n o i c a c i d 

r e d u c e d t h e i n c i d e n c e o f s e c o n d p r i m a r y lesions i n t h e 

a e r o d i g e s t i v e t rac t . T h e b e n e f i c i a l e f fec t o f these agents 

m a y be l i m i t e d t o t h e d u r a t i o n o f t r e a t m e n t o n l y . 

I n a d d i t i o n t o t h e i r use i n h e a d a n d n e c k , r e t i n o i d s have 

s h o w n s i g n i f i c a n t c h e m o p r e v e n t i v e a c t i v i t y i n cancers o f 

l u n g , s k i n , c e r v i x , b l a d d e r a n d o v a r y . T r i a l s are also b e i n g 

c o n d u c t e d i n C o x - 2 i n h i b i t o r s (e .g . c e l e c o x i b ) i n t h e 

p r e v e n t i o n o f o r a l p r e m a l i g n a n t les ions . 



Non-neoplastic Disorders o 
Salivary Glands 

M u m p s ( V i r a l P a r o t i t i s ) 

ft 

I t is a v i r a l i n f e c t i o n caused b y p a r a m y x o v i r u s . Disease is 

c o n t r a c t e d b y d r o p l e t i n f e c t i o n a n d f o m i t e s . C h i l d r e n are 

m o s t o f t e n a f fec ted b u t adul t s can also c o n t r a c t t h e disease. 

I n c u b a t i o n p e r i o d is 2—3 w e e k s (7—23 days) . P a t i e n t is 

i n f e c t i v e e v e n b e f o r e t h e appearance o f c l i n i c a l m a n i f e s t a 

t i o n s a n d r e m a i n s so 7 - 1 0 days af ter p a r o t i d s w e l l i n g s u b 

sides. V i r u s is e x c r e t e d t h r o u g h sal ivary, nasal a n d u r i n a r y 

e x c r e t i o n s . 

C l i n i c a l f e a t u r e s I n i t i a l p e r i o d o f v i r a e m i a causes f e v e r 

( u p t o 1 0 3 ° F ) , malaise , a n o r e x i a a n d m u s c u l a r p a i n . P a r o t i d 

s w e l l i n g m a y appear o n l y o n o n e side. O t h e r p a r o t i d g l a n d 

m a y be e n l a r g e d s i m u l t a n e o u s l y o r after s o m e t i m e . 

S u b m a n d i b u l a r a n d s u b l i n g u a l sal ivary glands m a y also be 

e n l a r g e d b u t i so la ted i n v o l v e m e n t o f s u b m a n d i b u l a r g l a n d 

is rare . S w e l l i n g subsides i n a b o u t a w e e k . 

C o m p l i c a t i o n s 

Orchitis w i t h p a i n f u l a n d t e n d e r testis, o n o n e b u t u n c o m 

m o n l y b o t h sides, m a y o c c u r . S t e r i l i t y f o l l o w i n g m u m p s is 

rare . 

Ophritis causes l o w e r a b d o m i n a l p a i n . F e m a l e s t e r i l i t y is 

a l m o s t n e v e r seen. 

Pancreatitis causes p a i n i n a b d o m e n . 

Aseptic meningitis o r m e n i n g o e n c e p h a l i t i s m a y o c c u r 

w i t h o r w i t h o u t t h e sal ivary g l a n d i n v o l v e m e n t . H e a d a c h e s , 

n e c k stiffness a n d d r o w s i n e s s m a y o c c u r . 

Unilateral sensorineural hearing loss c a n o c c u r d u e t o 

i n v o l v e m e n t o f t h e l a b y r i n t h . S u d d e n deafness has b e e n 

n o t i c e d . 

O t h e r c o m p l i c a t i o n s i n c l u d e t h y r o i d i t i s , m y o c a r d i t i s , 

n e p h r i t i s a n d a r t h r i t i s . 

D i a g n o s i s U s u a l l y c l i n i c a l ; d i f f i c u l t i e s arise w h e n p a r o t 

ids are n o t e n l a r g e d . 

1 . S e r u m a n d u r i n a r y amylase are raised d u r i n g t h e f i r s t 

w e e k o f p a r o t i t i s . 

2 . Serology. S e r u m I g G a n d I g M are m e a s u r e d as ear ly as 

possible a n d af ter 1 0 - 1 4 days o f i l lness. Presence o f 

I g G indicates past e x p o s u r e a n d possible i m m u n i t y . 

H o w e v e r rise i n I g G t i t r e ^ 4 t i m e s from acute t o 

conva lescent s e r u m indicates r e c e n t i n f e c t i o n . S i m i l a r l y 

presence o f I g M also indicates r e c e n t i n f e c t i o n . I g M is 

present i n 1 0 0 % pat ients b y day 5. 

T r e a t m e n t P a r o t i t i s is t r e a t e d b y p r o p e r h y d r a t i o n , rest, 

analgesics a n d c o l d o r h o t compresses o v e r t h e p a r o t i d t o 

r e l i e v e p a i n . F o o d w h i c h e n c o u r a g e sa l ivary f l o w s h o u l d 

be a v o i d e d as t h e y cause p a i n . P a r o t i d s w e l l i n g persists f o r 

a b o u t 1 w e e k . 

O r c h i t i s is t r e a t e d b y c o l d compresses a n d s u p p o r t t o 

t h e s c r o t u m , a n d a d m i n i s t r a t i o n o f analgesics. S tero ids 

h a v e n o t b e e n f o u n d use fu l . 

P r e v e n t i o n A n i n f a n t has m a t e r n a l i m m u n i t y f o r 1 year . 

A f t e r t h a t i m m u n i s a t i o n can be g i v e n b y M M R ( M u m p s , 

Measles , R u b e l l a ) v a c c i n e at t h e age o f 15 m o n t h s . O l d e r 

c h i l d r e n , adolescents a n d adul ts w h o w e r e n o t p r o t e c t e d 

b y M M R a n d have n o t h a d m u m p s , a n d are i n c o n t a c t 

w i t h c h i l d r e n s h o u l d r e c e i v e m o n o c l o n a l m u m p s o r 

M M R v a c c i n e . 

M u m p s i m m u n o g l o b u l i n is o f n o v a l u e as a p r o p h y l a x i s 

o r i n establ ished disease. 

A c u t e S u p p u r a t i v e P a r o t i t i s 

I t is m o s t c o m m o n l y seen i n t h e e l d e r l y , d e b i l i t a t e d a n d 

d e h y d r a t e d pat ients . D r y m o u t h d u e t o a n y cause is a p r e 

d i s p o s i n g fac tor . Staph, aureus is t h e usual causative o r g a n 

i s m t h o u g h o t h e r g r a m - p o s i t i v e a n d a n a e r o b i c o r g a n i s m s 

h a v e also b e e n o b s e r v e d . U s u a l r o u t e o f i n f e c t i o n is f r o m 

t h e m o u t h t h r o u g h t h e Stensen's d u c t . 

C l i n i c a l f e a t u r e s T h e onset is s u d d e n w i t h severe p a i n 

a n d e n l a r g e m e n t o f g l a n d . M o v e m e n t s o f j a w aggravate 

t h e p a i n . O p e n i n g o f t h e Stensen's d u c t is s w o l l e n a n d r e d 

a n d m a y be d i s c h a r g i n g pus o r t h e l a t t e r c a n also be 

expressed b y g e n t l e pressure o v e r t h e g l a n d . P a t i e n t is u s u 

a l l y f e b r i l e a n d t o x a e m i c . 



Non-neoplastic Disorders of Salivary Glands 

I n v e s t i g a t i o n s W h i t e ce l l c o u n t s h o w s l e u k o c y t o s i s w i t h 

increase i n p o l y m o r p h s . C a u s a t i v e o r g a n i s m s s h o u l d be 

i d e n t i f i e d a n d t h e i r s e n s i t i v i t y establ ished b y c u l t u r e o f 

b l o o d a n d t h e pus c o l l e c t e d f r o m t h e o p e n i n g o f t h e 

p a r o t i d d u c t . 

T r e a t m e n t I t consists o f a p p r o p r i a t e a n t i b i o t i c s , p r e f e r a 

b l y a d m i n i s t e r e d t h r o u g h i . v . r o u t e , adequate h y d r a t i o n , 

measures t o p r o m o t e sal ivary flow a n d a t t e n t i o n t o o r a l 

h y g i e n e . I f t e m p e r a t u r e does n o t subside a n d t h e r e is p r o 

gressive i n d u r a t i o n o f t h e g l a n d , i n spite o f adequate m e d i 

cal m a n a g e m e n t , surgica l dra inage s h o u l d be d o n e . 

| Chronic Recurrent Sialadenitis  

T h i s u s u a l l y i n v o l v e s p a r o t i d g l a n d w h i c h s h o w s r e c u r r e n t 

b a c t e r i a l i n f e c t i o n . D u r i n g acute e x a c e r b a t i o n , p a r o t i d is 

e n l a r g e d a n d t e n d e r , a n d pus can be expressed f r o m its 

d u c t . B e t w e e n t h e acute episodes, g l a n d is f i r m a n d s l i g h t l y 

e n l a r g e d . C u l t u r e o f pus f r o m t h e d u c t reveals staphylococci 

o r streptococci. S i a l o g r a p h y s h o w s n o r m a l d u c t sys tem. 

T r e a t m e n t o f acute episode is s i m i l a r t o t h a t o f acute b a c 

t e r i a l s ia ladeni t i s . B e t w e e n t h e attacks, p a t i e n t is i n s t r u c t e d 

t o k e e p g o o d o r a l h y g i e n e , a v o i d d r u g s w h i c h d r y o r a l 

m u c o s a a n d use s ialogogues to p r o m o t e s a l i v a t i o n . 

^ Sialectasis ^ 

A s t h e n a m e i m p l i e s , t h e r e is d i l a t a t i o n o f t h e d u c t a l sys

t e m , l e a d i n g t o stasis o f secret ions, w h i c h predisposes t o 

i n f e c t i o n . C l i n i c a l l y , sialectasis resembles c h r o n i c r e c u r r e n t 

s ialadenit is , b u t can be d i f f e r e n t i a t e d from i t b y s ia lography . 

D i f f e r e n t degrees o f d i l a t a t i o n o f t h e d u c t a l s y s t e m — p u n c 

t u a t e , g l o b u l a r o r c a v i t a r y t y p e s — m a y be seen. Sialectasis 

m a y be c o n g e n i t a l , associated w i t h g r a n u l o m a t o u s disease 

o r a u t o i m m u n e disease such as S jogren's s y n d r o m e . 

Granulomatous Diseases 

T u b e r c u l o s i s , sarcoidosis a n d a c t i n o m y c o s i s m a y i n v o l v e 

t h e sa l ivary glands . 

Tubercular infection m a y i n v o l v e p a r e n c h y m a o r l y m p h 

nodes o f t h e p a r o t i d a n d present as a n o n - t e n d e r mass. 

S o m e t i m e s , o v e r l y i n g s k i n u n d e r g o e s necrosis l e a d i n g t o a 

f i s tu la f o r m a t i o n . S u r g i c a l e x c i s i o n o f t h e i n v o l v e d tissue 

a n d a n t i t u b e r c u l a r t r e a t m e n t u s u a l l y c o n t r o l t h e disease. 

U v e o p a r o t i d fever is d u e t o sarcoidosis o f t h e p a r o t i d . I t 

is charac ter i sed b y fever , e n l a r g e m e n t o f t h e p a r o t i d a n d 

l a c r i m a l glands, c h o r i o r e t i n i t i s , a n d c r a n i a l n e r v e palsies. 

Actinomycosis o f p a r o t i d is u n c o m m o n . I t m a y p r e s e n t as 

a n acute abscess w i t h sinus f o r m a t i o n d i s c h a r g i n g s u l p h u r 

l i k e granules , o r as an i n d o l e n t s w e l l i n g i n t h e p a r o t i d . 

T r e a t m e n t is s u r g i c a l dra inage a n d large doses o f p e n i c i l l i n 

o r t e t r a c y c l i n e . 

Salivary Calculi 

C a l c u l i m a y f o r m i n t h e ducts o f s u b m a n d i b u l a r o r p a r o t i d 

glands . T h e y are f o r m e d b y t h e d e p o s i t i o n o f c a l c i u m 

p h o s p h a t e o n t h e o r g a n i c m a t r i x o f m u c i n o r c e l l u l a r 

debr i s . A b o u t 9 0 % o f t h e stones are seen i n s u b m a n d i b u l a r 

a n d 1 0 % i n t h e p a r o t i d . Stones m a y f o r m i n t h e d u c t o r 

p a r e n c h y m a o f t h e g l a n d . 

T h e p r e s e n t i n g f e a t u r e is i n t e r m i t t e n t s w e l l i n g o f t h e 

i n v o l v e d g l a n d , a n d p a i n d u e t o o b s t r u c t i o n t o o u t f l o w o f 

saliva. S o m e t i m e s , s tone is v i s i b l e at t h e d u c t o p e n i n g o r 

can be p a l p a t e d . A b o u t 8 0 % o f t h e stones are r a d i o - o p a q u e 

a n d c a n be seen o n a p p r o p r i a t e X - r a y s ( F i g . 4 4 . 1 ) . 

S i a l o g r a p h y m a y be r e q u i r e d f o r r a d i o l u c e n t stones. 

Stones i n p e r i p h e r a l p a r t o f s u b m a n d i b u l a r o r p a r o t i d 

ducts can be r e m o v e d i n t r a o r a l l y , w h i l e those at t h e h i l u m 

o r i n t h e p a r e n c h y m a r e q u i r e e x c i s i o n o f t h e g l a n d . 

Sjogren's Syndrome (Sicca Syndrome) 

I t is an a u t o i m m u n e d i s o r d e r i n v o l v i n g e x o c r i n e glands o f 

t h e b o d y . I t m a y be p r i m a r y o r s e c o n d a r y . 

Primary Sjogren's syndrome consists o f x e r o s t o m i a a n d 

x e r o - o p h t h a l m i a a n d is d u e t o i n v o l v e m e n t o f sa l ivary 

F i g u r e 44.1 

A r a d i o - o p a q u e s t o n e s e e n i n t h e r i g h t s u b m a n d i b u l a r d u c t 

( a r r o w ) . 



a n d l a c r i m a l g lands . P a r o t i d is m o s t o f t e n i n v o l v e d . I t has 

also b e e n k n o w n as benign lyniphoepithelia! lesion o f p a r o t i d 

o r Mikulicz's disease. B o t h sexes are e q u a l l y i n v o l v e d . 

Secondary Sjogren's syndrome consists o f t h r e e m a j o r c o m 

p o n e n t s : (i) k e r a t o c o n j u n c t i v i t i s sicca ( d u e t o i n v o l v e m e n t 

o f l a c r i m a l g l a n d ) ; ( i i ) x e r o s t o m i a ( d u e t o i n v o l v e m e n t o f 

sa l ivary glands a n d m u c o u s glands o f t h e o r a l c a v i t y ) ; 

( i i i ) a u t o i m m u n e c o n n e c t i v e tissue d i s o r d e r , u s u a l l y t h e 

r h e u m a t o i d a r t h r i t i s . O f t e n t h e r e is b i la tera l s w e l l i n g o f t h e 

sa l ivary g lands . I t is also m o r e c o m m o n i n females ( 9 0 % ) . 

Diagnosis d e p e n d s o n raised E S R , p o s i t i v e r h e u m a t o i d 

f a c t o r , p o s i t i v e a n t i n u c l e a r a n t i b o d i e s a n d b i o p s y f r o m t h e 

l o w e r l i p f o r e v i d e n c e o f i n v o l v e m e n t o f m i n o r sa l ivary 

glands . 



Neoplasms o f Salivary Glands 

T h e t u m o u r s o f m a j o r o r m i n o r sal ivary glands are e i t h e r 

f r o m e p i t h e l i a l o r m e s e n c h y m a l tissues ( F i g . 4 5 . 1 ) . L a r g e r 

t h e size o f sa l ivary g l a n d , m o r e are t h e chances o f a t u m o u r 

b e i n g b e n i g n . 8 0 % o f p a r o t i d , 5 0 - 6 0 % o f s u b m a n d i b u l a r 

a n d o n l y a b o u t 2 5 % o f o t h e r m i n o r sal ivary g l a n d t u m o u r s 

are b e n i g n . I n o t h e r w o r d s , chances o f m a l i g n a n t t u m o u r s 

i n m i n o r sa l ivary glands are h i g h e r . 

Rapid growth, restricted mobility, fixity of overlying skin, pain 

and facial nerve involvement indicate the possibility of tumour 

being malignant. 

B E N I G N T U M O U R S 

P l e o m o r p h i c A d e n o m a 

I t is t h e m o s t c o m m o n b e n i g n t u m o u r o f sal ivary glands . 

I t c a n arise f r o m the p a r o t i d , s u b m a n d i b u l a r o r o t h e r 

m i n o r sal ivary glands . I n t h e p a r o t i d i t usua l ly arises f r o m 

its t a i l . I t can also arise f r o m t h e deep l o b e o f t h e p a r o t i d 

a n d present as a p a r a p h a r y n g e a l t u m o u r i n t h e 

o r o p h a r y n x . 

P l e o m o r p h i c a d e n o m a s are s l o w - g r o w i n g t u m o u r s a n d 

m a y b e q u i t e large at i n i t i a l p r e s e n t a t i o n . T h e y are usual ly 

seen i n t h e t h i r d o r f o u r t h decade, w i t h p r o p e n s i t y f o r 

females. T h e y are c a l l e d " m i x e d t u m o u r s " because b o t h 

e p i t h e l i a l a n d m e s e n c h y m a l e l e m e n t s are seen i n h i s t o l 

o g y . T h e s t r o m a o f t h e t u m o u r m a y be m u c o i d , f i b r o i d , 

vascular , m y x o c h o n d r o i d o r c h o n d r o i d a n d its p r o p o r t i o n 

t o t h e e p i t h e l i a l e l e m e n t m a y v a r y . 

T h o u g h t u m o u r is encapsula ted , i t sends p s e u d o p o d s 

i n t o t h e s u r r o u n d i n g g l a n d w h i c h are le f t b e h i n d i f t h e 

t u m o u r is s i m p l y she l l ed o u t . I t is t h e r e f o r e essential t h a t 

surgica l exc i s ion o f the t u m o u r s h o u l d i n c l u d e n o r m a l g l a n d 

tissue a r o u n d i t . I n the p a r o t i d , i t a m o u n t s t o superf ic ia l 

p a r o t i d e c t o m y . 

S q u a m o u s c e l l c a r c i n o m a o f t h e r i g h t p a r o t i d . P a t i e n t p r e s e n t e d w i t h a p a r o t i d s w e l l i n g ( A ) a n d f a c i a l p a l s y ( B ) . 



D i s e a s e s o f O r a l C a v i t y a n d S a l i v a r y G l a n d s 

I 
A d e n o l y m p h o m a ( P a p i l l a r y C y s t a d e n o m a 

L y m p h o m a t o s u m , W a r t h i n ' s T u m o u r ) 1 
L y m p h a n g i o m a s 

T h e y are c o n m i o i i l y seen b e t w e e n f i f t h a n d s e v e n t h decade 

w i t h p r e p o n d e r a n c e i n males (5 :1) . T h e y m o s t l y i n v o l v e the 

ta i l o f the p a r o t i d and are bi lateral i n 1 0 % o f t h e patients. 

T h e y m a y be m u l t i p l e . A d e n o l y m p h o m a is a r o u n d e d , 

encapsulated t u m o u r , at t imes cystic , w i t h m u c o i d o r b r o w n 

ish f l u i d . H i s t o l o g i c a l l y , epi the l ia l a n d l y m p h o i d elements 

are seen. T r e a t m e n t is superf ic ia l p a r o t i d e c t o m y t h o u g h they 

can be enucleated w i t h o u t danger o f r e c u r r e n c e . 

11 O n c o c y t o m a ( O x y p h i l A d e n o m a ) J 

T h e y arise f r o m a c i d o p h i l i c cells cal led oncocytes a n d c o m p r i s e 

less t h a n 1 % o f all salivary g land t u m o u r s . M o s t l y seen i n the 

e lder ly , they usually d o n o t g r o w larger t h a n 5 c m a n d i n v o l v e 

the superf ic ia l l o b e o f p a r o t i d . B e n i g n o n c o c y t o m a s are cystic 

rather t h a n s o l i d . M a l i g n a n t o n c o c y t o m a s are also seen. 

O n c o c y t o m a s s h o w increased u p t a k e o f t e c h n e t i u m - 9 9 . 

T r e a t m e n t f o r p a r o t i d o n c o c y t o m a s is also s u p e r f i c i a l 

p a r o t i d e c t o m y . 

H a e m a n g i o m a s 

H a e m a n g i o m a s are t h e m o s t c o m m o n b e n i g n t u m o u r s o f the 

p a r o t i d i n c h i l d r e n , p r e d o m i n a n t l y a f fec t ing females. M o s t o f 

t h e m are d iscovered at b i r t h , g r o w r a p i d l y i n the neonata l 

p e r i o d a n d t h e n i n v o l u t e spontaneously. C u t a n e o u s h a e m a n 

g i o m a m a y co-exis t i n 5 0 % o f the patients. T h e y are soft a n d 

painless and increase i n size w i t h c r y i n g o r s t ra in ing . O v e r l y i n g 

s k i n m a y s h o w b l u i s h d i s c o l o r a t i o n . Surgical exc i s ion is i n d i 

cated i f t h e y d o n o t regress spontaneously . 

k ^ j 3 k n l T u m o u r s o f s a l i v a r y g l a n d s 

Benign Malignant 
Epithelial Epithelial 
P l e o m o r p h i c a d e n o m a M u c o e p i d e r m o i d 

A d e n o l y m p h o m a c a r c i n o m a 

( W a r t h i n ' s t u m o u r ) - L o w g r a d e 

O n c o c y t o m a - H i g h g r a d e 

O t h e r a d e n o m a s A d e n o i d c y s t i c c a r c i n o m a 

Mesenchymal ( c y l i n d r o m a ) 

H a e m a n g i o m a A c i n i c c e l l c a r c i n o m a 

L y m p h a n g i o m a A d e n o c a r c i n o m a 

L i p o m a M a l i g n a n t m i x e d t u m o u r 

N e u r o f i b r o m a S q u a m o u s c e l l c a r c i n o m a 

U n d i f f e r e n t i a t e d c a r c i n o m a 

Mesenchymal 
L y m p h o m a 

S a r c o m a 

T h e y are less c o m m o n a n d m a y i n v o l v e p a r o t i d a n d s u b m a n 

d i b u l a r glands. O n p a l p a t i o n , t h e y feel soft a n d cystic. T h e y 

d o n o t regress spontaneously a n d are surgical ly excised. 

L i p o m a a n d n e u r o f i b r o m a are rare . 

M A L I G N A N T T U M O U R S 

^ | M u c o e p i d e r m o i d C a r c i n o m a _ _ B 

S o m e p a t h o l o g i s t s d o n o t c o n s i d e r i t t o be m a l i g n a n t a n d 

cal l i t m u c o e p i d e r m o i d t u m o u r a n d n o t cancer , b u t i t is 

k n o w n t o metastasise a n d k i l l . G e n e r a l l y , i t is s l o w - g r o w i n g 

b u t can i n v a d e t h e fac ia l n e r v e . H i s t o l o g i c a l l y , t h e r e are 

areas o f m u c i n - p r o d u c i n g cells a n d t h e s q u a m o u s cells, 

a n d h e n c e t h e n a m e . G r e a t e r t h e e p i d e r m o i d e l e m e n t , 

m o r e m a l i g n a n t is t h e b e h a v i o u r o f t h e t u m o u r . T h e 

t u m o u r s h a v e b e e n f u r t h e r classif ied as low grade a n d high 

grade. L o w grade t u m o u r s h a v e g o o d p r o g n o s i s ( 9 0 % , 

5-years s u r v i v a l ra te ) , h i g h grade t u m o u r s are m o r e aggres

sive a n d h a v e p o o r p r o g n o s i s (30%, 5-years s u r v i v a l ra te ) . 

L o w grade t u m o u r s are m o r e c o m m o n i n c h i l d r e n . 

B e h a v i o u r o f m u c o e p i d e r m o i d t u m o u r s o f m i n o r sa l i 

v a r y glands is m o r e aggressive a n d a k i n t o a d e n o i d cyst ic 

c a r c i n o m a , b u t i n t h e m a j o r sal ivary glands t h e y b e h a v e 

l i k e p l e o m o r p h i c a d e n o m a . 

L o w grade t u m o u r s o f t h e p a r o t i d are t r e a t e d b y s u p e r 

f i c i a l o r t o t a l p a r o t i d e c t o m y , d e p e n d i n g o n t h e l o c a t i o n o f 

t h e t u m o u r . Fac ia l n e r v e is p r e s e r v e d . 

H i g h grade t u m o u r s b e i n g m o r e aggressive, are t r e a t e d 

b y t o t a l p a r o t i d e c t o m y . Fac ia l n e r v e m a y be sacr i f i ced i f 

i n v a d e d b y t u m o u r . S o m e surgeons also c o m b i n e r a d i c a l 

n e c k d i s s e c t i o n because o f h i g h i n c i d e n c e o f m i c r o s c o p i c 

spread o f t h e t u m o u r . 

A d e n o i d C y s t i c C a r c i n o m a ( C y l i n d r o m a ) 

I t is a s l o w - g r o w i n g t u m o u r b u t i n f i l t r a t e s w i d e l y i n t o t h e 

tissue planes a n d musc les . I t also invades p e r i n e u r a l spaces 

a n d l y m p h a t i c s a n d thus causes p a i n a n d V l l t h n e r v e p a r a l 

ysis. I t can metastasise t o l y m p h n o d e s . L o c a l recurrences 

after surg ica l e x c i s i o n are c o m m o n a n d can o c c u r as late as 

1 0 - 2 0 years after s u r g e r y . D i s t a n t metastases g o t o t h e 

l u n g , b r a i n a n d b o n e . 

T r e a t m e n t is rad ica l p a r o t i d e c t o m y w i t h largest c u f f o f 

grossly n o r m a l tissue a r o u n d t h e b o u n d a r i e s o f the t u m o u r . 

R a d i c a l n e c k is n o t d o n e unless n o d a l metastases are p r e s 

ent . P o s t - o p e r a t i v e r a d i a t i o n is g i v e n i f m a r g i n s o f t h e 

resected s p e c i m e n are n o t free o f t u m o u r . 



N e o p l a s m s o f S a l i v a r y G l a n d s 

A c i n i c C e l l C a r c i n o m a 1 E U n d i f f e r e n t i a t e d C a r c i n o m a 

I t is a l o w grade t u m o u r w h i c h appears s i m i l a r t o a b e n i g n 

m i x e d t u m o u r . I t presents as a s m a l l , f i r m , m o v a b l e a n d 

encapsula ted t u m o u r , s o m e t i m e s b i l a t e r a l . Metastases are 

rare . A c o n s e r v a t i v e a p p r o a c h o f s u p e r f i c i a l o r t o t a l p a r o 

t i d e c t o m y is a d o p t e d . 

A d e n o c a r c i n o m a 

M o r e o f t e n i t arises i n m i n o r sal ivary glands. I t is h i g h l y 

aggressive l o c a l l y a n d sends d is tant metastasis. 

M a l i g n a n t M i x e d T u m o u r 

T h e r e are t w o var ie t ies o f this t u m o u r : 

( a ) c a r c i n o m a d e v e l o p i n g i n o l d b e n i g n m i x e d t u m o u r , 

a n d 

( b ) a 'de n o v o ' t u m o u r . T h e la t ter has m u c h s h o r t e r h i s 

t o r y . R a p i d g r o w t h a n d p a i n d e v e l o p i n g i n a b e n i g n 

t u m o u r s h o u l d a lways arouse a s u s p i c i o n o f m a l i g 

n a n t c h a n g e . T r e a t m e n t o f m a l i g n a n t t u m o u r is r a d i 

cal p a r o t i d e c t o m y . Fac ia l n e r v e sacr i f i ced d u r i n g 

o p e r a t i o n is g r a f t e d i m m e d i a t e l y . 

| S q u a m o u s C e l l C a r c i n o m a ( F i g . 4 5 . 1 ) 

I t is a r a p i d l y g r o w i n g t u m o u r t h a t i n f i l t r a t e s , causes p a i n , 

a n d ulcerates t h r o u g h t h e s k i n . I t can metastasise t o n e c k 

n o d e s . T r e a t m e n t is r a d i c a l p a r o t i d e c t o m y w h i c h m a y 

i n c l u d e c u f f o f m u s c l e o r e v e n a p o r t i o n o f m a n d i b l e , 

t e m p o r a l b o n e a n d t h e i n v o l v e d s k i n . R a d i c a l n e c k is 

c o m b i n e d i f n o d a l metastases are p r e s e n t . S u r g e r y is 

f o l l o w e d b y p o s t - o p e r a t i v e r a d i a t i o n t o p r i m a r y site a n d 

t h e n e c k . 

I t is a rare , b u t aggressive t u m o u r . I t has a t e n d e n c y t o 

spread r a p i d l y , causes p a i n , b e c o m e s fixed t o s k i n a n d 

ulcerates . I t causes fac ia l paralysis a n d c e r v i c a l n o d a l m e t a s 

tasis. T r e a t m e n t is w i d e e x c i s i o n , rad ica l n e c k a n d p o s t 

o p e r a t i v e r a d i a t i o n . 

1 I L y m p h o m a 

I t is a rare t u m o u r u s u a l l y associated w i t h sys temic disease, 

b u t m a y occas iona l ly be a p r i m a r y t u m o u r . T r e a t m e n t is 

same as f o r o t h e r l y m p h o m a s . 

J S a r c o m a 

R a r e l y o t h e r sarcomas, e .g . r h a b d o m y o s a r c o m a m a y arise 

f r o m t h e p a r o t i d . 

J F r e y ' s S y n d r o m e ( G u s t a t o r y S w e a t i n g ) 

Frey 's s y n d r o m e arises as a c o m p l i c a t i o n o f p a r o t i d surgery 

usual ly m a n i f e s t i n g several m o n t h s af ter t h e o p e r a t i o n . I t is 

charac ter i sed b y s w e a t i n g a n d f l u s h i n g o f t h e p r e a u r i c u l a r 

s k i n d u r i n g m a s t i c a t i o n c a u s i n g n u i s a n c e t o t h e p e r s o n o r 

soc ia l e m b a r r a s s m e n t . I t is t h e resul t o f a b e r r a n t i n n e r v a 

t i o n o f sweat glands b y p a r a s y m p a t h e t i c s e c r e t o m o t o r 

f ibres w h i c h w e r e d e s t i n e d f o r t h e p a r o t i d . N o w ins tead o f 

c a u s i n g sa l ivary s e c r e t i o n f r o m t h e p a r o t i d , t h e y cause 

s e c r e t i o n f r o m t h e sweat g lands . T h e c o n d i t i o n can be 

t r e a t e d b y t y m p a n i c n e u r e c t o m y w h i c h i n t e r c e p t s these 

p a r a s y m p a t h e t i c f ibres at t h e l e v e l o f m i d d l e ear. S o m e 

p e o p l e l i k e t o place a sheet o f fascia lata b e t w e e n t h e s k i n 

a n d t h e u n d e r l y i n g fat t o p r e v e n t s e c r e t o m o t o r f ibres 

r e a c h i n g t h e sweat g lands . G e n e r a l l y , n o t r e a t m e n t o t h e r 

t h a n reassurance is r e q u i r e d i n m o s t o f these pa t ients . 
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Ana tomy and Physiology o f Pharynx 

P H A R Y N X I N G E N E R A L 

P h a r y n x is a c o n i c a l f i b r o m u s c u l a r t u b e f o r m i n g u p p e r 

p a r t o f t h e a i r a n d f o o d passages. I t is 1 2 - 1 4 c m l o n g , 

e x t e n d i n g f r o m base o f t h e s k u l l ( b a s i o c c i p u t a n d bas i sphe-

n o i d ) t o t h e l o w e r b o r d e r o f c r i c o i d car t i lage w h e r e i t 

b e c o m e s c o n t i n u o u s w i t h t h e oesophagus . T h e w i d t h o f 

p h a r y n x is 3.5 c m at i ts base a n d t h i s n a r r o w s t o 1.5 c m at 

p h a r y n g o - o e s o p h a g e a l j u n c t i o n w h i c h is t h e n a r r o w e s t 

p a r t o f d i g e s t i v e t rac t apart f r o m t h e a p p e n d i x . 

S t r u c t u r e o f P h a r y n g e a l W a l l ( F i g . 4 6 . 1 ) 

F r o m w i t h i n o u t w a r d s i t consists o f f o u r layers: 

S. M u c o u s m e m b r a n e 

2 . P h a r y n g e a l aponeuros i s ( p h a r y n g o basilar fascia) 

3 . M u s c u l a r coat 

4 . B u c c o p h a r y n g e a l fascia 

1 . M u c o u s m e m b r a n e I t l ines t h e p h a r y n g e a l c a v i t y 

a n d is c o n t i n u o u s w i t h m u c o u s m e m b r a n e o f eus tachian 

tubes , nasal cavi t ies , m o u t h , l a r y n x a n d oesophagus . T h e 

e p i t h e l i u m is c i l i a t e d c o l u m n a r i n t h e n a s o p h a r y n x a n d 

s t r a t i f i e d s q u a m o u s e l s e w h e r e . T h e r e are n u m e r o u s 

m u c o u s glands scat tered i n i t . 

2 . P h a r y n g e a l a p o n e u r o s i s ( p h a r y n g o b a s i l a r f a s c i a ) 

I t is a f i b r o u s layer w h i c h l ines t h e m u s c u l a r coat a n d is 

p a r t i c u l a r l y t h i c k near t h e base o f s k u l l b u t is t h i n a n d 

i n d i s t i n c t i n f e r i o r i y . I t f i l l s u p t h e gap l e f t i n t h e m u s c u l a r 

coat near t h e base o f s k u l l . 

3 . M u s c u l a r c o a t I t consists o f t w o layers o f muscles 

w i t h t h r e e musc les i n each layer . 

( a ) E x t e r n a l l ayer : c o n t a i n s s u p e r i o r , m i d d l e a n d i n f e r i o r 

c o n s t r i c t o r muscles . 

( b ) I n t e r n a l layer : conta ins s t y l o p h a r y n g e u s , s a l p i n g o p h a 

r y n g e u s a n d p a l a t o p h a r y n g e u s musc les . 

Base of sku 

Sinus of 
morgagni 

Eust. tube 

F i g u r e 46.1 

S t r u c t u r e o f p h a r y n g e a l w a l l . F r o m w i t h i n o u t w a r d s i t c o n s i s t s 

o f ( a ) M u c o u s m e m b r a n e , ( b ) P h a r y n g o b a s i l a r f a s c i a , 

( c ) M u s c u l a r c o a t , a n d ( d ) B u c c o p h a r y n g e a l f a s c i a . 

4 . B u c c o p h a r y n g e a l f a s c i a I t covers o u t e r surface o f 

t h e c o n s t r i c t o r muscles , a n d i n t h e u p p e r p a r t , i t is also 

p r o l o n g e d f o r w a r d s t o c o v e r t h e b u c c i n a t o r muscles . 

A b o v e t h e u p p e r b o r d e r o f s u p e r i o r c o n s t r i c t o r , i t b l e n d s 

w i t h p h a r y n g e a l a p o n e u r o s i s . 

K i I Man's D e h i s c e n c e  

I n f e r i o r c o n s t r i c t o r m u s c l e has t w o parts ; t h y r o p h a r y n g e u s 

w i t h o b l i q u e f ibres a n d c r i c o p h a r y n g e u s w i t h transverse 

f ibres . B e t w e e n these t w o parts exists a p o t e n t i a l gap ca l led 

Killian's dehiscence. I t is also ca l led t h e " g a t e w a y o f tears" as 

p e r f o r a t i o n c a n o c c u r at th is site d u r i n g o e s o p h a g o s c o p y . 

T h i s is also t h e site f o r h e r n i a t i o n o f p h a r y n g e a l m u c o s a i n 

cases o f p h a r y n g e a l p o u c h . 
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W a l d e y e r ' s r i n g . 

J Waldeyer's Ring ( F i g . 4 6 . 2 ) J 

Scat tered t h r o u g h o u t t h e p h a r y n x i n its s u b e p i t h e l i a l l ayer 

is t h e l y m p h o i d tissue w h i c h is aggregated at places t o 

f o r m masses, c o l l e c t i v e l y ca l led W a l d e y e r ' s r i n g . T h e 

masses are: 

1 . N a s o p h a r y n g e a l t o n s i l o r t h e a d e n o i d s 

2 . Pa la t ine tonsi ls o r s i m p l y t h e tonsi ls 

3 . L i n g u a l t o n s i l 

4 . T u b a l tonsi ls ( i n fossa o f R o s e n m u l l e r ) 

5 . L a t e r a l p h a r y n g e a l bands 

6 . N o d u l e s ( i n p o s t e r i o r p h a r y n g e a l w a l l ) . 

J Pharyngeal Spaces 

T h e r e are t w o p o t e n t i a l spaces i n r e l a t i o n t o t h e p h a r y n x 

w h e r e abscesses can f o r m . 

1 . R e t r o p h a r y n g e a l space, s i t u a t e d b e h i n d t h e p h a r y n x 

a n d e x t e n d i n g f r o m t h e base o f s k u l l t o t h e b i f u r c a 

t i o n o f t rachea (see page 2H0) . 

2 . P a r a p h a r y n g e a l space, s i tuated o n t h e side o f p h a r y n x . 

I t c o n t a i n s c a r o t i d vessels, j u g u l a r v e i n , last f o u r crania l 

nerves a n d cerv ica l s y m p a t h e t i c c h a i n (see page 2 8 1 ) . 

D I V I S I O N S O F P H A R Y N X 

A n a t o m i c a l l y , p h a r y n x is d i v i d e d i n t o three parts (F ig . 46 .3 ) : 

1 . N a s o p h a r y n x 

2 . O r o p h a r y n x 

3 . H y p o p h a r y n x o r L a r y n g o p h a r y n x . 

F i g u r e 4 6 . 3 

D i v i s i o n s o f p h a r y n x a n d t h e v e r t e b r a e r e l a t e d t o t h e i r p o s t e r i o r 

w a l l . 

^ Nasopharynx (Epjpharynx) 

Applied Anatomy 

N a s o p h a r y n x is t h e u p p e r m o s t p a r t o f t h e p h a r y n x a n d 

t h e r e f o r e , also c a l l e d t h e e p i p h a r y n x . I t lies b e h i n d t h e 

nasal cavi t ies a n d e x t e n d s f r o m the base o f s k u l l t o t h e soft 

palate o r t h e l e v e l o f t h e h o r i z o n t a l p l a n e passing t h r o u g h 

t h e h a r d palate ( F i g . 4 6 . 4 ) . 

Roof o f t h e n a s o p h a r y n x is f o r m e d b y b a s i s p h e n o i d a n d 

b a s i o c c i p u t . 

Posterior w a l l is f o r m e d b y arch o f t h e atlas v e r t e b r a c o v 

ered b y p r e v e r t e b r a l muscles a n d fascia. B o t h t h e r o o f a n d 

t h e p o s t e r i o r w a l l i m p e r c e p t i b l y m e r g e w i t h each o t h e r . 

Floor is f o r m e d b y t h e soft palate a n t e r i o r l y b u t is d e f i 

c i e n t p o s t e r i o r l y . I t is t h r o u g h this s p a c e — t h e nasopharyn

geal isthmus, t h a t t h e n a s o p h a r y n x c o m m u n i c a t e s w i t h t h e 

o r o p h a r y n x . 

Anterior wall is f o r m e d b y p o s t e r i o r nasal apertures o r 

choanae, separated f r o m each o t h e r b y t h e p o s t e r i o r b o r d e r 

o f t h e nasal s e p t u m . P o s t e r i o r ends o f nasal t u r b i n a t e s a n d 

meatuses are seen i n th is w a l l . 

Lateral wall. E a c h lateral w a l l presents t h e p h a r y n g e a l 

o p e n i n g o f eus tachian t u b e s i tuated 1.25 c m b e h i n d the 

p o s t e r i o r e n d o f i n f e r i o r t u r b i n a t e . I t is b o u n d e d a b o v e a n d 

b e h i n d b y a n e l e v a t i o n ca l led torus tubarius raised b y t h e 

cart i lage o f t h e t u b e . A b o v e a n d b e h i n d t h e t u b a l e l e v a t i o n 

is a recess ca l led fossa of Rosenmuller w h i c h is the c o m m o n 

est site f o r o r i g i n o f c a r c i n o m a . A ridge extends from the 

l o w e r e n d o f t o r u s t u b a r i u s t o t h e lateral p h a r y n g e a l w a l l 
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R a t h k e ' s p o u c h i s r e p r e s e n t e d b y a d i m p l e , h i g h i n n a s o p h a r 

y n x . I n f e r i o r t o t h i s , w i t h i n t h e a d e n o i d m a s s , i s t h e n a s o p h a 

r y n g e a l b u r s a . 

a n d is ca l led t h e s a l p i n g o p h a r y n g e a l f o l d . I t is raised b y t h e 

c o r r e s p o n d i n g m u s c l e . 

Nasopharyngeal Tonsil (Adenoids) 

I t is a s u b e p i t h e l i a l c o l l e c t i o n o f l y m p h o i d tissue at t h e 

j u n c t i o n o f r o o f a n d p o s t e r i o r w a l l o f n a s o p h a r y n x a n d 

causes t h e o v e r l y i n g m u c o u s m e m b r a n e t o b e t h r o w n i n t o 

r a d i a t i n g f o l d s . I t increases i n size u p t o t h e age o f s ix years 

a n d t h e n g r a d u a l l y a t r o p h i e s . 

Nasopharyngeal Bursa ( F i g . 4 6 . 4 ) 

I t is a n e p i t h e l i a l - l i n e d m e d i a n recess f o u n d w i t h i n t h e 

a d e n o i d mass a n d e x t e n d s f r o m p h a r y n g e a l m u c o s a t o t h e 

p e r i o s t e u m o f t h e b a s i o c c i p u t . I t represents t h e a t t a c h m e n t 

o f n o t o c h o r d t o t h e p h a r y n g e a l e n t o d e r m d u r i n g e m b r y 

o n i c l i f e . W h e n i n f e c t e d , i t m a y b e t h e cause o f pers is tent 

postnasal d i scharge o r c r u s t i n g . S o m e t i m e s an abscess c a n 

f o r m i n t h e bursa ( T h o r n w a l d t ' s disease). 

Rathke's Pouch 

I t is r e p r e s e n t e d c l i n i c a l l y b y a d i m p l e a b o v e t h e a d e n o i d s 

a n d is r e m i n i s c e n t o f t h e b u c c a l m u c o s a l i n v a g i n a t i o n , t o 

f o r m t h e a n t e r i o r l o b e o f p i t u i t a r y . A c r a n i o p h a r y n g i o m a 

m a y arise f r o m i t . 

Tubal Tonsil 

I t is c o l l e c t i o n o f s u b e p i t h e l i a l l y m p h o i d tissue s i t u a t e d at 

t h e t u b a l e l e v a t i o n . I t is c o n t i n u o u s w i t h a d e n o i d tissue 

a n d f o r m s a p a r t o f t h e W a l d e y e r ' s r i n g . W h e n e n l a r g e d 

d u e t o i n f e c t i o n , i t causes eustachian t u b e o c c l u s i o n . 

Sinus ofMorgagni 

I t is a space b e t w e e n t h e base o f t h e s k u l l a n d u p p e r free 

b o r d e r o f s u p e r i o r c o n s t r i c t o r m u s c l e . T h r o u g h i t enters 

(i) t h e eustachian t u b e , ( i i) t h e l e v a t o r v e l i p a l a t i n i , ( i i i ) 

t ensor v e l i p a l a t i n i a n d ( iv) a s c e n d i n g p a l a t i n e a r t e r y — 

b r a n c h o f t h e facial a r t e r y ( F i g . 4 6 . 1 ) . 

Passavant's Ridge 

I t is a m u c o s a l ridge raised b y frbres o f p a l a t o p h a r y n g e u s . 

I t encirc les t h e p o s t e r i o r a n d la tera l w a l l s o f n a s o p h a r y n 

geal i s t h m u s . Sof t palate , d u r i n g its c o n t r a c t i o n , makes 

firm c o n t a c t w i t h th is r i d g e t o c u t o f f n a s o p h a r y n x f r o m 

t h e o r o p h a r y n x d u r i n g t h e d e g l u t i t i o n o r speech. 

Epithelial Lining of Nasopharynx 

F u n c t i o n a l l y , n a s o p h a r y n x is t h e p o s t e r i o r e x t e n s i o n o f 

nasal c a v i t y . I t is l i n e d b y p s e u d o s t r a t i f i e d c i l i a t e d c o l u m 

n a r e p i t h e l i u m . 

Lymphatic Drainage 

L y m p h a t i c s o f the nasopharynx , i n c l u d i n g those o f the ade

noids a n d pharyngeal e n d o f eustachian t u b e , d r a i n i n t o upper-

deep cervical nodes e i ther d i r e c t l y o r i n d i r e c t l y t h r o u g h r e t 

r o p h a r y n g e a l a n d parapharyngeal l y m p h nodes. T h e y also 

d r a i n i n t o spinal accessory c h a i n o f nodes i n the poster ior 

t r iangle o f the neck . L y m p h a t i c s o f the nasopharynx m a y also 

cross m i d l i n e to d r a i n i n t o contralateral l y m p h nodes. 

Functions of Nasopharynx 

1 . A c t s as a c o n d u i t f o r a i r , w h i c h has b e e n w a n n e d a n d 

h u m i d i f i e d i n t h e nose, i n its passage t o t h e l a r y n x a n d 

t rachea . 

2 . T h r o u g h the eustachian t u b e , i t vent i la tes t h e m i d d l e 

ear a n d equalises a ir pressure o n b o t h sides o f t y m p a n i c 

m e m b r a n e . T h i s f u n c t i o n is i m p o r t a n t f o r h e a r i n g . 

3 . E l e v a t i o n o f t h e soft palate against p o s t e r i o r p h a r y n g e a l 

w a l l a n d the Passavant's ridge helps to c u t o f f nasophar

y n x f r o m o r o p h a r y n x . T h i s f u n c t i o n is i m p o r t a n t d u r 

i n g s w a l l o w i n g , v o m i t i n g , g a g g i n g a n d speech. 

4 . A c t s as a r e s o n a t i n g c h a m b e r d u r i n g v o i c e p r o d u c t i o n . 

V o i c e disorders are seen i n nasopharyngea l o b s t r u c t i o n 

and v e l o p h a r y n g e a l i n c o m p e t e n c e (see C h a p t e r 62) . 

5 . A c t s as a dra inage c h a n n e l f o r t h e m u c u s secreted b y 

nasal a n d n a s o p h a r y n g e a l g lands . 

O r o p h a r y n x 

Applied Anatomy 

O r o p h a r y n x extends f r o m t h e p l a n e o f h a r d palate a b o v e 

t o t h e p l a n e o f h y o i d b o n e b e l o w . I t lies o p p o s i t e t h e ora l 
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c a v i t y w i t h w h i c h i t c o m m u n i c a t e s t h r o u g h oropharyngeal 

isthmus. T h e l a t t e r is b o u n d e d a b o v e , b y t h e soft pa la te ; 

b e l o w , b y t h e u p p e r surface o f t o n g u e , a n d o n e i t h e r s ide, 

b y palatoglossal a r c h ( a n t e r i o r p i l l a r ) . 

Boundaries of Oropharynx 

P o s t e r i o r w a l l I t is re la ted to r e t r o p h a r y n g e a l space a n d 

lies o p p o s i t e t h e s e c o n d a n d u p p e r par t o f t h e t h i r d c e r v i 

cal v e r t e b r a e . 

A n t e r i o r w a l l I t is d e f i c i e n t a b o v e , w h e r e o r o p h a r y n x 

c o m m u n i c a t e s w i t h t h e o r a l c a v i t y , b u t b e l o w i t presents : 

( a ) Base of tongue, p o s t e r i o r t o c i r c u m v a l l a t e p a p i l l a e . 

( b ) Lingual tonsils, o n e o n e i t h e r side, s i t u a t e d i n t h e base 

o f t o n g u e . T h e y m a y s h o w c o m p e n s a t o r y e n l a r g e 

m e n t f o l l o w i n g t o n s i l l e c t o m y o r m a y be t h e seat o f 

i n f e c t i o n . 

( c ) Vallcculae. T h e y are c u p - s h a p e d depressions l y i n g 

b e t w e e n t h e base o f t o n g u e and a n t e r i o r surface o f e p i 

g lo t t i s . Each is b o u n d e d m e d i a l l y b y the m e d i a n g los-

s o e p i g l o t t i c f o l d a n d laterally b y p h a r y n g o e p i g l o t t i c 

f o l d (F ig . 46 .5 ) . T h e y are the seat o f r e t e n t i o n cysts. 

L a t e r a l w a l l I t presents: 

( a ) Palatine (faucial) tonsil ( f o r detai ls , see page 2 7 1 ) . 

( b ) Anterior pillar (palatoglossal arch) f o r m e d b y t h e 

palatoglossus m u s c l e . 

( c ) Posterior pillar ( p a l a t o p h a r y n g e a l arch) f o r m e d b y t h e 

p a l a t o p h a r y n g e u s m u s c l e . 

B o t h a n t e r i o r a n d p o s t e r i o r pi l lars d i v e r g e f r o m t h e soft 

palate a n d enc lose a t r i a n g u l a r depress ion c a l l e d tonsillar 

fossa i n w h i c h is s i t u a t e d t h e pa la t ine t o n s i l ( F i g . 4 6 . 6 ) . 

B o u n d a r y b e t w e e n o r o p h a r y n x a b o v e a n d t h e h y p o -

p h a r y n x b e l o w is f o r m e d b y u p p e r b o r d e r o f e p i g l o t t i s a n d 

t h e p h a r y n g o e p i g l o t t i c fo lds . 

Lymphatic Drainage 

L y m p h a t i c s from the o r o p h a r y n x d r a i n i n t o u p p e r j u g u l a r 

c h a i n p a r t i c u l a r l y t h e j u g u l o d i g a s t r i c ( tonsil lar) n o d e . T h e 

soft palate, lateral a n d pos ter ior pharyngea l wal ls a n d the base 

o f t o n g u e also d r a i n i n t o r e t r o p h a r y n g e a l a n d parapharyngeal 

nodes and f r o m t h e r e t o t h e j u g u l o d i g a s t r i c a n d p o s t e r i o r 

cervica l g r o u p . T h e base o f t o n g u e m a y d r a i n b i la tera l ly . 

Functions of Oropharynx 

1 . As a c o n d u i t f o r passage o f a ir a n d f o o d . 

2. H e l p s i n t h e p h a r y n g e a l phase o f d e g l u t i t i o n . 

3 . F o r m s p a r t o f v o c a l t ract f o r c e r t a i n speech s o u n d s . 

4 . H e l p s i n a p p r e c i a t i o n o f t h e taste. Tas te b u d s are pres 

e n t i n t h e base o f t o n g u e , soft palate , a n t e r i o r p i l lars 

a n d p o s t e r i o r p h a r y n g e a l w a l l . 

Median and lateral 
glossoepiglottic folds Vallecula 

Base of tongue 

Sulcus terminalis -

Circumvallate 
papillae 

Tonsil 

Figure 46.5 
B a s e o f t o n g u e a n d v a l l e c u l a e . 

Uvula 

Posterior 
pharyngeal 

wall 

Soft palate 

Anterior pillar 

Posterior pillar 
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jllate 

Figure 46.6 
Various structures seen in the oropharynx . 

5 . P r o v i d e s l o c a l de fence a n d i m m u n i t y against h a r m f u l 

i n t r u d e r s i n t o t h e a ir a n d f o o d passages. T h i s f u n c t i o n 

is subserved b y s u b e p i t h e l i a l masses o f l y m p h o i d t i s 

sues scat tered as W a l d e y e r ' s r i n g . T h e y are s t r a t e g i 

ca l ly p l a c e d at t h e por ta l s o f a ir a n d f o o d e n t r y a n d act 

as p r o t e c t i v e sent inels . B - l y m p h o c y t e s i n t h e g e r m i 

n a l centres o f t h e f o l l i c l e s p r o d u c e s e c r e t o r y a n t i b o d 

ies o f I g A class w h e r e a s T - l y m p h o c y t e s i n p a r a f o l l i c u l a r 

r e g i o n p r o d u c e c e l l - m e d i a t e d i m m u n i t y against v a r i 

ous viruses , bac ter ia a n d f u n g i . P a t h o g e n s w h i c h h a p 

p e n t o e n t e r i n t o these l y m p h o i d masses are dealt b y 

I g M a n d I g G a n t i b o d i e s secreted b y plasma cells. 
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P h a r y n x o p e n e d f r o m b e h i n d s h o w i n g s t r u c t u r e s r e l a t e d t o n a s o p h a r y n x , o r o p h a r y n x a n d l a r y n g o p h a r y n x . 

^ Hypopharynx (Laryngopharynx)  

Applied Anatomy 
M 

H y p o p h a r y n x is t h e l o w e s t p a r t o f t h e p h a r y n x a n d lies 

b e h i n d a n d p a r t l y o n t h e sides o f t h e l a r y n x . Its s u p e r i o r 

l i m i t is*the p l a n e passing f r o m t h e b o d y o f h y o i d b o n e t o 

t h e p o s t e r i o r p h a r y n g e a l w a l l , w h i l e t h e i n f e r i o r l i m i t is 

l o w e r b o r d e r o f c r i c o i d car t i lage w h e r e h y p o p h a r y n x 

b e c o m e s c o n t i n u o u s w i t h oesophagus . H y p o p h a r y n x 

l ies o p p o s i t e t h e 3 r d , 4 t h , 5 t h , 6 t h c e r v i c a l v e r t e b r a e . 

C l i n i c a l l y , i t is s u b d i v i d e d i n t o t h r e e reg ions -—the p y r i f o r m 

s inus, p o s t - c r i c o i d r e g i o n a n d t h e p o s t e r i o r p h a r y n g e a l 

w a l l . 

1 . Pyriform sinus (fossa). I t lies o n e i t h e r side o f t h e l a r y n x 

a n d extends f r o m p h a r y n g o e p i g l o t t i c f o l d t o t h e u p p e r 

e n d o f oesophagus . 

I t is b o u n d e d lateral ly b y the t h y r o h y o i d m e m b r a n e 

a n d the t h y r o i d cartilage a n d m e d i a l l y b y t h e a r y e p i g l o t -

t i c f o l d , posterolatera l surfaces o f a r y t e n o i d a n d c r i c o i d 

cartilages. I t f o r m s the lateral c h a n n e l f o r f o o d . F o r e i g n 

bodies m a y l o d g e i n t h e p y r i f o r m fossa. I n t e r n a l l a r y n 

geal n e r v e runs submucosa l ly i n the lateral w a l l o f t h e 

sinus a n d thus is easily accessible f o r l o c a l anaesthesia. I t 

is also t h r o u g h this n e r v e that p a i n is r e f e r r e d t o t h e ear 

i n c a r c i n o m a o f the p y r i f o r m sinus. 

2 . Post-cricoid region. I t is t h e p a r t o f t h e a n t e r i o r w a l l o f 

l a r y n g o p h a r y n x b e t w e e n t h e u p p e r a n d l o w e r b o r d e r s 

o f c r i c o i d l a m i n a . I t is a c o m m o n site f o r c a r c i n o m a 

i n females s u f f e r i n g f r o m P l u m m e r - V i n s o n s y n d r o m e 

( F i g . 4 6 . 7 ) . 

3 . Posterior pharyngeal wall. I t e x t e n d s f r o m t h e l e v e l o f 

h y o i d b o n e t o t h e l e v e l o f c r i c o a r y t e n o i d j o i n t . 

Lymphatic Drainage 

P y r i f o r m sinus is r i c h l y s u p p l i e d b y l y m p h a t i c s w h i c h e x i t 

t h r o u g h t h e t h y r o h y o i d m e m b r a n e a n d d r a i n i n t o the 

u p p e r j u g u l a r c h a i n . 

L y m p h a t i c s o f t h e p o s t e r i o r w a l l t e r m i n a t e i n t h e lateral 

p h a r y n g e a l o r p a r a p h a r y n g e a l n o d e s a n d t h e n c e t o t h e 

deep c e r v i c a l l y m p h nodes . 

L y m p h a t i c s o f p o s t - c r i c o i d r e g i o n also d r a i n i n t o t h e 

p a r a p h a r y n g e a l nodes b u t m a y also d r a i n i n t o n o d e s o f 

s u p r a c l a v i c u l a r a n d para t rachea l c h a i n . 

R i c h l y m p h a t i c n e t w o r k o f p y r i f o r m fossae e x p l a i n s t h e 

h i g h f r e q u e n c y w i t h w h i c h n o d a l metastases are seen i n 

c a r c i n o m a o f th is r e g i o n . 

Functions of Hypopharynx 

L a r y n g o p h a r y n x , l i k e o r o p h a r y n x , is a c o m m o n p a t h w a y 

f o r a ir a n d f o o d , p r o v i d e s a v o c a l t r a c t f o r resonance o f 

c e r t a i n speech sounds a n d helps i n d e g l u t i t i o n . T h e r e is a 

c o o r d i n a t i o n b e t w e e n c o n t r a c t i o n o f p h a r y n g e a l muscles 

a n d r e l a x a t i o n o f c r i c o p h a r y n g e a l s p h i n c t e r at t h e u p p e r 

e n d o f oesophagus . L a c k o f th is c o o r d i n a t i o n , i . e . f a i l u r e o f 

c r i c o p h a r y n g e a l s p h i n c t e r t o r e l a x w h e n p h a r y n g e a l m u s 

cles are c o n t r a c t i n g causes h y p o p h a r y n g e a l d i v e r t i c u l u m . 



Adenoids and Other In f l ammat ions 
o f Nasopharynx 

A D E N O I D S 

Anatomy and Physiology 

T h e n a s o p h a r y n g e a l t o n s i l , c o m m o n l y ca l led " a d e n o i d s " , is 

s i tuated at t h e j u n c t i o n o f t h e r o o f a n d p o s t e r i o r w a l l o f t h e 

n a s o p h a r y n x . I t is c o m p o s e d o f v e r t i c a l r idges o f l y m p h o i d 

tissue separated b y deep clefts a n d c o v e r e d b y c i l i a t e d 

c o l u m n a r e p i t h e l i u m ( F i g . 47 .1 ) . U n l i k e pa la t ine tonsi ls , 

adenoids have n o c rypts a n d n o capsule. A d e n o i d tissue is 

present at b i r t h , s h o w s p h y s i o l o g i c a l e n l a r g e m e n t u p t o t h e 

age o f six years, a n d t h e n tends t o a t r o p h y at p u b e r t y a n d 

a l m o s t c o m p l e t e l y disappears b y t h e age o f 20 . 

A d e n o i d s r e c e i v e t h e i r b l o o d s u p p l y f r o m : 

( i ) A s c e n d i n g p a l a t i n e b r a n c h o f fac ia l . 

( i i ) A s c e n d i n g p h a r y n g e a l b r a n c h o f e x t e r n a l c a r o t i d . 

( i i i ) P h a r y n g e a l b r a n c h o f t h e t h i r d p a r t o f m a x i l l a r y 

a r t e r y . 

F i g u r e 47.1 

A d e n o i d m a s s a f t e r r e m o v a l w i t h c u r e t t e . N o t e r i d g e s o f l y m 

p h o i d t i s s u e s e p a r a t e d b y d e e p c l e f t s . 

( i v ) A s c e n d i n g c e r v i c a l b r a n c h o f i n f e r i o r t h y r o i d a r t e r y 

o f t h y r o c e r v i c a l t r u n k . 

L y m p h a t i c s f r o m t h e a d e n o i d d r a i n i n t o u p p e r j u g u l a r 

nodes d i r e c t l y o r i n d i r e c t l y v i a r e t r o p h a r y n g e a l a n d 

p a r a p h a r y n g e a l nodes . 

Aetiology J 

A d e n o i d s are subject t o p h y s i o l o g i c a l e n l a r g e m e n t i n c h i l d 

h o o d . C e r t a i n c h i l d r e n have a t e n d e n c y t o general ised 

l y m p h o i d hyperplas ia i n w h i c h a d e n o i d s also t a k e par t . 

R e c u r r e n t attacks o f r h i n i t i s , s inusi t is o r c h r o n i c t o n s i l 

l i t i s m a y cause c h r o n i c a d e n o i d i n f e c t i o n a n d h y p e r p l a s i a . 

A l l e r g y o f t h e u p p e r r e s p i r a t o r y t rac t m a y also c o n t r i b 

u t e t o t h e e n l a r g e m e n t o f a d e n o i d s . 

J Clinical Features 

S y m p t o m s a n d signs d e p e n d n o t m e r e l y o n t h e absolute 

size o f t h e a d e n o i d mass b u t are r e l a t i v e t o t h e avai lable 

space i n t h e n a s o p h a r y n x . 

E n l a r g e d a n d i n f e c t e d a d e n o i d s m a y cause nasal, aural 

o r genera l s y m p t o m s . 

A. Nasal Symptoms 

1 . Nasal obstruction is t h e c o m m o n e s t s y m p t o m . T h i s leads 

t o m o u t h b r e a t h i n g . Nasal o b s t r u c t i o n also inter feres 

w i t h f e e d i n g o r s u c k l i n g i n a c h i l d . A s r e s p i r a t i o n a n d 

f e e d i n g c a n n o t take place s i m u l t a n e o u s l y , a c h i l d w i t h 

a d e n o i d e n l a r g e m e n t fails t o t h r i v e . 

2 . Nasal discharge. I t is p a r t l y d u e t o c h o a n a l o b s t r u c t i o n , 

as t h e n o r m a l nasal secret ions c a n n o t d r a i n i n t o 

n a s o p h a r y n x a n d p a r t l y d u e t o associated c h r o n i c 

r h i n i t i s . T h e c h i l d o f t e n has a w e t b u b b l y nose . 

3 . Sinusitis. C h r o n i c m a x i l l a r y s inusit is is c o m m o n l y 

associated w i t h a d e n o i d s . I t is d u e t o pers is tence o f 

nasal d ischarge a n d i n f e c t i o n . R e v e r s e is also t r u e that 



A d e n o i d s a n d O t h e r I n f l a m m a t i o n s o f N a s o p h a r y n x 

4 . 

5 . 

a p r i m a r y m a x i l l a r y s inusit is m a y l e a d t o i n f e c t e d a n d 

e n l a r g e d a d e n o i d s . 

Epistaxis. W h e n a d e n o i d s are a c u t e l y i n f l a m e d , 

epistaxis can o c c u r w i t h nose b l o w i n g . 

Voice change. V o i c e is toneless a n d loses nasal q u a l i t y 

d u e t o nasal o b s t r u c t i o n . 

B. Aural Symptoms 

1 . Tubal obstruction. A d e n o i d mass b l o c k s t h e eustachian 

t u b e l e a d i n g t o r e t r a c t e d t y m p a n i c m e m b r a n e a n d 

c o n d u c t i v e h e a r i n g loss. 

2 . Recurrent attacks of acute otitis media m a y o c c u r d u e t o 

spread o f i n f e c t i o n v i a t h e eustachian t u b e . 

3 . Chronic suppurative otitis media m a y fa i l t o reso lve i n 

t h e presence o f i n f e c t e d a d e n o i d s . 

4 . Serous otitis media. A d e n o i d s f o r m an i m p o r t a n t cause 

o f serous o t i t i s m e d i a i n c h i l d r e n . T h e w a x i n g a n d 

w a n i n g size o f a d e n o i d s causes i n t e r m i t t e n t eus tachian 

t u b e o b s t r u c t i o n w i t h fluctuating h e a r i n g loss. 

C. General Symptoms 

1 . Adenoid fades. C h r o n i c nasal o b s t r u c t i o n a n d m o u t h 

b r e a t h i n g l e a d t o c h a r a c t e r i s t i c fac ia l appearance 

c a l l e d adenoid fades. T h e c h i l d has an e l o n g a t e d face 

w i t h d u l l e x p r e s s i o n , o p e n m o u t h , p r o m i n e n t a n d 

c r o w d e d u p p e r t e e t h , a n d h i t c h e d u p u p p e r l i p . N o s e 

g ives a p i n c h e d - i n appearance d u e t o disuse a t r o p h y 

o f alae nasi . H a r d pala te i n these cases is h i g h l y a r c h e d 

as t h e m o u l d i n g a c t i o n o f t h e t o n g u e o n palate is 

l o s t . 

Pulmonary hypertension. L o n g - s t a n d i n g nasal o b s t r u c 

t i o n d u e t o a d e n o i d h y p e r t r o p h y can cause p u l m o 

n a r y h y p e r t e n s i o n a n d c o r p u l m o n a l e . 

Aprosexia. i . e . l ack o f c o n c e n t r a t i o n . 

2 . 

3 . 

Diagnosis 

E x a m i n a t i o n o f postnasal space is poss ible i n s o m e y o u n g 

c h i l d r e n a n d an a d e n o i d mass c a n b e seen w i t h a m i r r o r . A 

r i g i d o r a flexible n a s o p h a r y n g o s c o p e is also u s e f u l t o see 

detai ls o f t h e n a s o p h a r y n x . Sof t tissue la tera l r a d i o g r a p h o f 

n a s o p h a r y n x w i l l r evea l t h e size o f a d e n o i d s a n d also t h e 

e x t e n t t o w h i c h n a s o p h a r y n g e a l a ir space has b e e n c o m 

p r o m i s e d ( F i g . 4 7 . 2 ) . D e t a i l e d nasal e x a m i n a t i o n s h o u l d 

a l w a y s be c o n d u c t e d t o e x c l u d e o t h e r causes o f nasal 

o b s t r u c t i o n . 

Treatment 

W h e n s y m p t o m s are n o t m a r k e d , b r e a t h i n g exercises, d e c o n 

gestant nasal drops a n d ant ihis taminics f o r any co-ex is tent 

F i g u r e 47 .2 

Enlarged adenoids (a r rows) in a 7-year-old g i r l . There is very 

l i t t le brea th ing space in the nasopharynx. 

nasal al lergy can cure the c o n d i t i o n w i t h o u t resort to 

surge iy . 

W h e n s y m p t o m s are m a r k e d , a d e n o i d e c t o m y is d o n e . 

I n d i c a t i o n s a n d detai ls o f t h e o p e r a t i o n are discussed i n t h e 

s e c t i o n o n o p e r a t i v e s u r g e i y . 

A C U T E N A S O P H A R Y N G I T I S 

| Aetiology  

A c u t e i n f e c t i o n o f t h e n a s o p h a r y n x m a y be an i so la ted 

i n f e c t i o n c o n f i n e d t o th is p a r t o n l y o r be a p a r t o f t h e 

genera l i sed u p p e r a i r w a y i n f e c t i o n . I t m a y be caused b y 

viruses ( c o m m o n c o l d , i n f l u e n z a , p a r a - i n f l u e n z a , r h i n o o r 

a d e n o v i r u s ) o r bac ter ia (especial ly streptococcus, pneumococ

cus o r Haemophilus influenzae). 

^1 Clinical Features 

D r y n e s s a n d b u r n i n g o f t h e t h r o a t a b o v e t h e sof t palate is 

u s u a l l y t h e f i r s t s y m p t o m as is c o m m o n l y n o t e d i n c o m 

m o n c o l d . T h i s is f o l l o w e d b y p a i n a n d d i s c o m f o r t l o c a l 

i z e d t o t h e b a c k o f nose w i t h s o m e d i f f i c u l t y o n s w a l l o w i n g . 

I n severe i n f e c t i o n s , t h e r e is p y r e x i a a n d e n l a r g e d c e r v i c a l 

l y m p h n o d e s . E x a m i n a t i o n o f n a s o p h a r y n x reveals c o n 

gested a n d s w o l l e n m u c o s a o f t e n c o v e r e d w i t h w h i t i s h 

e x u d a t e . 



D i s e a s e s o f P h a r y n x 

Treatment 

M i l d cases clear u p s p o n t a n e o u s l y . S o m e analgesic m a y be 

r e q u i r e d f o r r e l i e f o f p a i n a n d d i s c o m f o r t . I n severe cases 

w i t h g e n e r a l s y m p t o m s , sys temic a n t i b i o t i c o r c h e m o 

t h e r a p y m a y be necessary. I n c h i l d r e n , t h e r e is associated 

a d e n o i d i t i s w h i c h causes nasal o b s t r u c t i o n , a n d r e q u i r e s 

nasal d e c o n g e s t a n t d r o p s . 

d r i n k i n g s h o u l d be c o r r e c t e d . P r e v e n t i v e measures s h o u l d 

be t a k e n t o a v o i d d u s t a n d f u m e s . A l k a l i n e nasal d o u c h e 

helps t o r e m o v e crusts a n d m u c o p u s . S team i n h a l a t i o n s are 

s o o t h i n g . 

T H O R N W A L D T ' S D I S E A S E 

( P H A R Y N G E A L B U R S I T I S ) 

C H R O N I C N A S O P H A R Y N G I T I S 

Aetiology 

I t is o f t e n associated w i t h c h r o n i c i n f e c t i o n s o f nose, p a r a 

nasal sinuses a n d p h a r y n x . I t is c o m m o n l y seen i n h e a v y 

s m o k e r s , d r i n k e r s a n d those e x p o s e d t o dust a n d f u m e s . 

Clinical Features 

Postnasal d i scharge a n d c r u s t i n g w i t h i r r i t a t i o n at t h e b a c k 

o f nose is t h e m o s t c o m m o n c o m p l a i n t . P a t i e n t has a c o n 

stant desire t o c lear t h e t h r o a t b y h a w k i n g o r i n s p i r a t o r y 

s n o r t i n g ( f o r c i b l y d r a w i n g nasal secret ions b a c k i n t o t h e 

t h r o a t ) . 

E x a m i n a t i o n o f n a s o p h a r y n x reveals c o n g e s t e d m u c o s a 

a n d m u c o p u s o r d r y crusts. I n c h i l d r e n , a d e n o i d s are o f t e n 

e n l a r g e d a n d i n f e c t e d ( c h r o n i c a d e n o i d i t i s ) . 

Treatment 

C h r o n i c i n f e c t i o n s o f t h e nose, paranasal sinuses a n d 

o r o p h a r y n x s h o u l d be a t t e n d e d t o . Excessive s m o k i n g a n d 

I t is i n f e c t i o n o f t h e p h a r y n g e a l bursa w h i c h is a m e d i a n 

recess r e p r e s e n t i n g a t t a c h m e n t o f n o t o c h o r d t o e n d o d e r m 

o f t h e p r i m i t i v e p h a r y n x . P h a r y n g e a l bursa is l o c a t e d i n 

t h e m i d l i n e o f p o s t e r i o r w a l l o f t h e n a s o p h a r y n x i n t h e 

a d e n o i d ' m a s s . *» 

| Clinical Features J 

1 . Pers is tent postnasal discharge w i t h c r u s t i n g i n t h e 

n a s o p h a r y n x . 

2 . Nasa l o b s t r u c t i o n d u e t o s w e l l i n g i n the n a s o p h a r y n x . 

3 . O b s t r u c t i o n to eustachian t u b e and serous ot i t i s m e d i a . 

4 . D u l l t y p e o f o c c i p i t a l headache. 

5 . R e c u r r e n t sore t h r o a t . 

6 . L o w grade f e v e r . 

E x a m i n a t i o n w o u l d revea l a cystic a n d fluctuant s w e l l 

i n g i n t h e p o s t e r i o r w a l l o f n a s o p h a r y n x . I t m a y also s h o w 

crusts i n t h e n a s o p h a r y n x d u e t o d r i e d u p d ischarge . 

Treatment 

A n t i b i o t i c s are g i v e n t o treat i n f e c t i o n a n d m a r s u p i a l i s a t i o n 

o f t h e cyst ic s w e l l i n g a n d adequate r e m o v a l o f its l i n i n g 

m e m b r a n e . 



Tumours o f Nasopharynx 

0 ? 

B E N I G N T U M O U R S 

I 
N a s o p h a r y n g e a l F i b r o m a ( Juveni le 

N a s o p h a r y n g e a l A n g i o f i b r o m a ) 1 
I t is a rare t u m o u r , t h o u g h i t is t h e c o m m o n e s t o f a l l 

b e n i g n t u m o u r s o f n a s o p h a r y n x . 

Aetiology 

T h e exac t cause is u n k n o w n . A s t h e t u m o u r is p r e d o m i 

n a n t l y seen i n adolescent males i n t h e s e c o n d decade o f 

l i f e , i t is t h o u g h t t o be tes tos terone d e p e n d e n t . S u c h 

p a t i e n t s h a v e a h a m a r t o m a t o u s n i d u s o f vascular tissue i n 

t h e n a s o p h a r y n x a n d this is a c t i v a t e d t o f o r m a n g i o f i b r o m a 

w h e n m a l e sex h o r m o n e appears. 

Site of Origin and Growth 

T h e site o f o r i g i n o f t h e t u m o u r is s t i l l a m a t t e r o f d i s p u t e . 

E a r l i e r i t was t h o u g h t t o arise f r o m t h e r o o f o f n a s o p h a r 

y n x o r t h e a n t e r i o r w a l l o f s p h e n o i d b o n e b u t n o w i t is 

b e l i e v e d t o arise f r o m t h e p o s t e r i o r p a r t o f nasal c a v i t y 

close t o t h e s u p e r i o r m a r g i n o f s p h e n o p a l a t i n e f o r a m e n . 

F r o m h e r e t h e t u m o u r g r o w s i n t o t h e nasal c a v i t y , 

n a s o p h a r y n x a n d i n t o t h e p t e r y g o p a l a t i n e fossa, r u n n i n g 

b e h i n d t h e p o s t e r i o r w a l l o f m a x i l l a r y sinus w h i c h is 

p u s h e d f o r w a r d as t h e t u m o u r g r o w s . L a t e r a l l y , i t e x t e n d s 

i n t o p t e r y g o m a x i l l a r y fossa a n d t h e n c e t o i n f r a t e m p o r a l 

fossa a n d c h e e k . 

Pathology 

A n g i o f i b r o m a , as t h e n a m e i m p l i e s , is m a d e u p o f vascular 

a n d f i b r o u s tissues: t h e r a t i o o f t h e t w o c o m p o n e n t s 

m a y v a r y . M o s t l y , t h e vessels are j u s t e n d o t h e l i u m - l i n e d 

spaces w i t h n o m u s c l e coat . T h i s a c c o u n t s f o r t h e severe 

b l e e d i n g as t h e vessels lose t h e a b i l i t y t o c o n t r a c t , a n d also 

t h e b l e e d i n g c a n n o t be c o n t r o l l e d b y a p p l i c a t i o n o f 

a d r e n a l i n e . 

Extensions of Nasopharyngeal Fibroma 

Nasopharyngea l f i b r o m a is a b e n i g n t u m o u r b u t local ly i n v a 

sive and destroys the a d j o i n i n g structures. I t m a y e x t e n d i n t o : 

(a) 

« 

( c ) 

( d ) 

(el 

Nasal cavity c a u s i n g nasal o b s t r u c t i o n , epistaxis a n d 

nasal d ischarge . 

Paranasal sinuses. M a x i l l a r y , s p h e n o i d a n d e t h m o i d 

sinuses c a n a l l be i n v a d e d . 

Pterygomaxillary fossa, infratemporal fossa a n d cheek. 

Orbits g i v i n g rise t o proptosis a n d " f r o g - f a c e d e f o r m i t y ' ' . 

I t enters t h r o u g h t h e i n f e r i o r o r b i t a l f issure a n d also 

destroys apex o f t h e o r b i t . I t can also e n t e r t h e o r b i t 

t h r o u g h s u p e r i o r o r b i t a l f issure. 

Cranial cavity. M i d d l e c r a n i a l fossa is t h e m o s t c o m 

m o n . T h e r e are t w o r o u t e s o f e n t r y : 

(i) B y e r o s i o n o f f l o o r o f m i d d l e c ran ia l fossa, a n t e 

rior t o f o r a m e n l a c e r u m . T h e t u m o u r lies la tera l 

t o c a r o t i d a r t e r y a n d c a v e r n o u s sinus. 

( i i ) T h r o u g h s p h e n o i d s inus, i n t o t h e sella. T u m o u r 

lies m e d i a l t o c a r o t i d a r t e r y . 

A n t e r i o r c r a n i a l fossa ( t h r o u g h e t h m o i d r o o f o r c r i b r i 

f o r m p l a t e ) . 

Clinical Features 

1 . Age and sex. T u m o u r is seen a l m o s t e x c l u s i v e l y i n 

males i n t h e age g r o u p o f 1 0 - 2 0 years. R a r e l y , i t m a y 

be seen i n o l d e r p e o p l e a n d females . 

2 . Profuse and recurrent epistaxis. T h i s is t h e m o s t c o m m o n 

p r e s e n t a t i o n . P a t i e n t m a y be m a r k e d l y a n a e m i c d u e 

t o r e p e a t e d b l o o d loss. 

3 . Progressive nasal obstruction and denasal speech d u e t o 

mass i n t h e postnasal space. 

4 . Conductive hearing loss and serous otitis media d u e t o 

o b s t r u c t i o n o f eus tach ian t u b e . 

5 . Mass in the nasopharynx. T u m o u r is sessile, l o b u l a t e d 

o r s m o o t h a n d obs t ruc t s o n e o r b o t h c h o a n a e . I t is 

p i n k o r p u r p l i s h i n c o l o u r . C o n s i s t e n c y is f i r m b u t 

d i g i t a l p a l p a t i o n s h o u l d n e v e r be d o n e u n t i l at t h e 

t i m e o f o p e r a t i o n . 



D i s e a s e s o f P h a r y n x 

6 . O t h e r c l i n i c a l features l i k e b r o a d e n i n g o f nasal b r i d g e , 

p r o p t o s i s , s w e l l i n g o f c h e e k , i n f r a t e m p o r a l fossa o r 

i n v o l v e m e n t o f I l n d , I l l r d , I V t h , V l t h c r a n i a l nerves 

w i l l d e p e n d o n the e x t e n t o f t u m o u r ( F i g . 4 8 . 1 ) . 

Investigations 

1. Sof t tissue h u r r a ! f i l m o f n a s o p h a r y n x s h o w s sof t tissue 

mass i n t h e n a s o p h a r y n x . 

2 . X - r a y s o f paranasal sinuses a n d base o f s k u l l m a y s h o w 

F i g u r e 48.1 

A n g i o f i b r o m a n a s o p h a r y n x w i t h e x t e n s i o n i n t o l e f t c h e e k . 

A 

d i s p l a c e m e n t o f nasal s e p t u m , o p a c i f i c a t i o n o f sinuses, 

a n t e r i o r b o w i n g o f p o s t e r i o r w a l l o f m a x i l l a r y s inus, 

d e s t r u c t i o n o f m e d i a l an t ra l w a l l , e r o s i o n o f greater 

w i n g o f s p h e n o i d o r p t e r y g o i d plates, w i d e n i n g o f 

l o w e r lateral m a r g i n o f s u p e r i o r o r b i t a l f issure. 

3 . C T scan o f t h e h e a d w i t h contras t e n h a n c e m e n t is 

n o w t h e i n v e s t i g a t i o n o f c h o i c e ( F i g . 4 8 . 2 ) . I t has 

r e p l a c e d c o n v e n t i o n a l r a d i o g r a p h s . I t s h o w s t h e 

e x t e n t o f t u m o u r , b o n y d e s t r u c t i o n o r d i sp lacements . 

A n t e r i o r b o w i n g o f t h e p o s t e r i o r w a l l o f m a x i l l a r y 

sinus ( o f t e n ca l led the a n t r a l s i g n o r H o l m a n - M i l l e r 

s i g n ) is p a t h o g n o m i c o f a n g i o f i b r o m a . 

4 . M a g n e t i c resonance i m a g i n g ( M R I ) is c o m p l e m e n 

tary t o C T scans, w h e n soft tissue extens ions are p r e s 

ent i n t r a c r a n i a l l y , i n t h e i n f r a t e m p o r a l fossa o r i n t o 

t h e o r b i t . 

5 . C a r o t i d a n g i o g r a p h y s h o w s e x t e n s i o n o f t u m o u r , its 

v a s c u l a r i t y a n d f e e d i n g vessels. I t is d o n e w h e n e m b o -

l i s a t i o n is p l a n n e d b e f o r e o p e r a t i o n . 

Diagnosis 

I t is m o s t l y based o n c l i n i c a l p i c t u r e . B i o p s y o f t h e t u m o u r 

is a t t e n d e d w i t h p r o f u s e b l e e d i n g a n d is t h e r e f o r e , a v o i d e d . 

I f i t is essential t o d i f f e r e n t i a t e i t f r o m o t h e r t u m o u r s , 

b i o p s y c a n be d o n e u n d e r genera l anaesthesia w i t h all 

a r r a n g e m e n t s t o c o n t r o l b l e e d i n g a n d transfuse b l o o d . 

Treatment 

S u r g e r y E a r l i e r , n a s o p h a r y n g e a l a n g i o f i b r o m a s w e r e 

c o n s i d e r e d t o u n d e r g o s p o n t a n e o u s regress ion w i t h 

a d v a n c e m e n t o f age b u t i n p r a c t i c e i t does n o t h a p p e n . 

S u r g i c a l e x c i s i o n is n o w t h e t r e a t m e n t o f c h o i c e . V a r i o u s 

B 

C T s c a n s h o w i n g e x t e n t o f a n g i o f i b r o m a : ( A ) A x i a l c u t . ( B ) C o r o n a l c u t . 
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Tumour 

F i g u r e 4 8 . 3 

N a s o p h a r y n g e a l f i b r o m a a s s e e n a f t e r t r a n s p a l a t a l e x p o s u r e . 

s u r g i c a l approaches t o a n g i o f i b r o m a , d e p e n d i n g o n its o r i 

g i n a n d ex tens ions , are l i s t e d b e l o w . 

1 . T r a n s p a l a t i n e ( F i g . 48 .3 ) 

2 . T r a n s p a l a t i n e + Sublab ia l (Sardana's a p p r o a c h ) 

3 . E x t e n d e d lateral r h i n o t o m y 

• V i a fac ia l i n c i s i o n 

• V i a d e g l o v i n g a p p r o a c h 

4 . E x t e n d e d D e n k e f s a p p r o a c h 

5 . In t racran ia l—extracran ia l 

6. I n f r a t e m p o r a l fossa 

7 . E n d o s c o p i c 

8 . T r a n s m a x i l l a r y (Le F o r t I a p p r o a c h ) 

9 . M a x i l l a r y s w i n g a p p r o a c h 

T r a n s p a l a t a l a p p r o a c h is e m p l o y e d f o r t u m o u r s c o n 

f i n e d t o n a s o p h a r y n x . L a t e r a l r h i n o t o m y a p p r o a c h gives 

w i d e e x p o s u r e a n d is g e n e r a l l y p r e f e r r e d f o r t h e t u m o u r 

a n d its ex tens ions . T h e r e m a y be a b o u t 2 l i t res o f b l o o d 

loss d u r i n g s u r g e r y . T h e r e f o r e , a t t e m p t s are m a d e p r e -

o p e r a t i v e l y , t o r e d u c e t h e v a s c u l a r i t y o f t u m o u r . A course 

o f o e s t r o g e n t h e r a p y ( s t i l b o e s t r o l 2.5 m g t h r e e t i m e s a day 

f o r 3 w e e k s ) m a y r e d u c e v a s c u l a r i t y o f t u m o u r . P r e 

o p e r a t i v e r a d i a t i o n also helps t o r e d u c e v a s c u l a r i t y b u t is 

n o t g e n e r a l l y f a v o u r e d . C r y o t h e r a p y o f t h e t u m o u r o r 

e m b o l i s a t i o n o f t h e f e e d i n g vessels m a y also h e l p t o r e d u c e 

b l o o d loss at s u r g e i y . 

R e c u r r e n c e o f t u m o u r af ter surg ica l r e m o v a l is n o t 

u n c o m m o n . 

R a d i o t h e r a p y R a d i o t h e r a p y has b e e n used as a p r i m a r y 

m o d e o f t r e a t m e n t . A dose o f 3 0 0 0 t o 3 5 0 0 c G y i n 1 5 - 1 8 

f r a c t i o n s is d e l i v e r e d i n 3 - 3 . 5 w e e k s . R e s p o n s e is n o t 

i m m e d i a t e . T u m o u r regresses s l o w l y i n a b o u t a year , 

s o m e t i m e s e v e n u p t o 3 years. R a d i o t h e r a p y is also used 

f o r i n t r a c r a n i a l e x t e n s i o n o f disease w h e n t u m o u r der ives 

its b l o o d s u p p l y f r o m t h e i n t e r n a l c a r o t i d sys tem. 

R e c u r r e n t a n g i o f i b r o m a s have also b e e n t reated b y i n t e n 

sity m o d u l a t e d r a d i o t h e r a p y — a n e w e r m o d e o f t r e a t m e n t . 

H o r m o n a l S ince t h e t u m o u r occurs i n y o u n g males at 

p u b e r t y , h o r m o n a l t h e r a p y as t h e p r i m a r y o r a d j u n c t i v e 

t r e a t m e n t has b e e n used. D i e t h y l s t i l b o e s t r o l a n d f l u t a m i d e 

h a v e b e e n used. 

C h e m o t h e r a p y R e c u r r e n t a n d r e s i d u a l lesions have 

b e e n t r e a t e d b y c h e m o t h e r a p y , d o x o r u b i c i n , v i n c r i s t i n e 

a n d dacarbazine i n c o m b i n a t i o n . 

O T H E R B E N I G N T U M O U R S O F 

N A S O P H A R Y N X 

T h e y are v e r y rare a n d arise f r o m t h e r o o f o r lateral w a l l o f 

n a s o p h a r y n x . T h e y i n c l u d e : 

1 . Teratomas. C o n g e n i t a l t u m o u r s , seen at b i r t h . Six t imes 

m o r e c o m m o n i n females . V a r i o u s types i n c l u d e , a 

dermoid w i t h s k i n appendages, also ca l led a h a i r y p o l y p , 

true teratoma h a v i n g e lements o f all t h e t h r e e g e r m l a y 

ers, a n d t h e epignathi w i t h w e l l - d e v e l o p e d foe ta l parts. 

2 . Pleomorphic adenoma. 

3 . Chordoma. D e r i v e d f r o m t h e n o t o c h o r d . 

4 . Hamartoma. M a l f o r m e d n o r m a l tissue, e .g. 

h a e m a n g i o m a . 

5 . Choristoma. Mass o f n o n n a l tissues at an a b n o r m a l site. 

6. Paraganglioma. 

M A L I G N A N T T U M O U R S 

J N a s o p h a r y n g e a l C a n c e r 

Epidemiology and Geographic Distribution 

N a s o p h a r y n g e a l cancer is a m u l t i f a c t o r i a l disease. Its i n c i 

d e n c e a n d g e o g r a p h i c d i s t r i b u t i o n depends o n several fac

tors s u c h as gene t i c s u s c e p t i b i l i t y , e n v i r o n m e n t , d i e t a n d 

personal habi ts . 

N a s o p h a r y n g e a l cancer is m o s t c o m m o n i n C h i n a p a r 

t i c u l a r l y i n s o u t h e r n states a n d T a i w a n . 

Its i n c i d e n c e i n N o r t h A m e r i c a n w h i t e s is 0 . 2 5 % o f all 

cancers, w h i l e i t is 1 8 % i n A m e r i c a n Chinese . Chinese b o m 

i n A m e r i c a have lesser i n c i d e n c e t h a n those b o m i n C h i n a . 

B u r n i n g o f incense o r w o o d ( p o l y c y c l i c h y d r o c a r b o n ) , use 

o f preserved salted f i sh (nkrosamines) a l o n g w i t h v i t a m i n C 

d e f i c i e n t diet ( v i t a m i n C b locks n i t r o s i f i c a t i o n o f amines and 

is thus p r o t e c t i v e ) m a y be o t h e r factors o p e r a t i v e i n C h i n a . 

N a s o p h a r y n g e a l cancer is u n c o m m o n i n I n d i a a n d c o n 

st i tutes o n l y 0 . 4 1 % (0.66%> i n males a n d 0 . 1 7 % i n females) 
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o f all cancers except i n t h e N o r t h East r e g i o n w h e r e p e o p l e 

are p r e d o m i n a n t l y o f M o n g o l o i d o r i g i n . P e o p l e i n S o u t h e r n 

C h i n a , T a i w a n a n d Indonesia are m o r e p r o n e to this cancer. 

Aetiology 

T h e exact a e t i o l o g y is n o t k n o w n . T h e factors respons ib le 

are: 

1 . Genetic. C h i n e s e have a h i g h e r gene t i c s u s c e p t i b i l i t y t o 

n a s o p h a r y n g e a l cancer. E v e n after m i g r a t i o n t o o t h e r 

c o u n t r i e s t h e y c o n t i n u e t o have h i g h e r i n c i d e n c e . 

2 . Viral. Epstein—Barr v i m s is c losely associated w i t h 

n a s o p h a r y n g e a l cancer . Speci f ic v i r a l m a r k e r s are b e i n g 

d e v e l o p e d t o screen p e o p l e i n h i g h i n c i d e n c e areas. 

3. Environmental. A i r p o l l u t i o n , s m o k i n g o f t o b a c c o a n d 

o p i u m , n i t r o s a m i n e s f r o m d r y salted f i s h , s m o k e f r o m 

b u r n i n g o f incense and w o o d have all been i n c r i m i n a t e d . 

Pathology 

S q u a m o u s ce l l c a r c i n o m a i n var ious grades o f its d i f f e r 

e n t i a t i o n o r its variants as t r a n s i t i o n a l ce l l c a r c i n o m a a n d 

l y m p h o e p i t h e l i o m a , is the m o s t c o m m o n ( 8 5 % ) . L y m p h o m a s 

c o n s t i t u t e 1 0 % a n d t h e rest 5 % are r h a b d o m y o s a r c o m a , 

m a l i g n a n t m i x e d salivary t u m o u r o r m a l i g n a n t c h o r d o m a . 

O n t h e basis o f h i s t o l o g y , as seen o n l i g h t m i c r o s c o p y , 

W H O has l a t e l y reclassif ied e p i t h e l i a l g r o w t h s i n t o t h r e e 

types (see T a b l e 4 8 . 1 ) . 

Gross ly , t h e t u m o u r presents i n t h r e e f o m i s : 

1. P r o l i f e r a t i v e W h e n a p o l y p o i d t u m o u r f i l l s t h e n a s o 

p h a r y n x , i t causes o b s t r u c t i v e nasal s y m p t o m s . 

2 . U l c e r a t i v e Epis tax is is t h e c o m m o n s y m p t o m . 

3 . I n f i l t r a t i v e G r o w t h s i n f i l t r a t e s u b m u c o s a l l y . 

Spread o f n a s o p h a r y n g e a l c a r c i n o m a (see F i g . 4 8 . 4 ) . 

T h e c o m m o n e s t site o f o r i g i n is fossa o f R o s e n m u l l e r i n 

the lateral w a l l o f nasopharynx . I t can spread i n t o the c r a n i u m 

t h r o u g h f o r a m e n l a c e r u m a n d cause i n v o l v e m e n t o f v a r i 

ous c r a n i a l nerves . L y m p h n o d e i n v o l v e m e n t is c o m m o n 

because o f r i c h l y m p h a t i c n e t w o r k i n t h e n a s o p h a r y n x . 

Clinical Features 

Age. I t is m o s t l y seen i n f i f t h t o s e v e n t h decades b u t m a y 

i n v o l v e y o u n g e r age g r o u p s . I t is n o t u n c o m m o n t o see 

cancer o f n a s o p h a r y n x i n t w e n t i e s a n d t h i r t i e s . 

Sex. M a l e s are t h r e e t i m e s m o r e p r o n e t h a n females . 

S y m p t o m a t o l o g y is d i v i d e d i n t o f o u r m a i n g r o u p s : 

1. N a s a l Nasal o b s t r u c t i o n , nasal d ischarge , denasal speech 

( r h i n o l a l i a clausa) a n d epistaxis . 

2 . O t o l o g i c D u e t o o b s t r u c t i o n o f eus tachian t u b e , t h e r e 

is c o n d u c t i v e h e a r i n g loss, serous o r s u p p u r a t i v e o t i t i s 

m e d i a . T i n n i t u s a n d dizziness m a y o c c u r . Presence of unilat

eral serous otitis media in an adult should raise suspicion of 

nasopharyngeal growth. R a r e l y , t u m o u r g r o w s u p t h e t u b e 

i n t o t h e m i d d l e ear. 

3 . O p h t h a l m o n e u r o l o g i c T h i s o c c u r s d u e t o e x t e n s i o n 

o f t u m o u r t o t h e s u r r o u n d i n g r e g i o n s . N e a r l y all t h e c ra 

n i a l nerves m a y be i n v o l v e d . 

S q u i n t and d i p l o p i a d u e t o i n v o l v e m e n t o f C N V I , o p h 

tha lmopleg ia ( C N I I I , r V and V I ) , facial p a i n a n d reduced 

corneal ref lex m a y ( invas ion o f C N V t h r o u g h f o r a m e n lace-

m m ) occur . T u m o u r s m a y d i r e c d y invade the o r b i t l e a d i n g t o 

e x o p h t h a l m o s and blindness ( C N I I at t h e apex o f the o r b i t ) . 

I n v o l v e m e n t o f I X t h , X t h a n d X l t h cranial nerves m a y occur , 

c o n s t i t u t i n g jugular foramen syndrome. U s u a l l y , this is d u e to 

pressure o f enlarged lateral re t ropharyngea l l y m p h nodes o n 

these nerves i n the neck . C N X I I m a y be i n v o l v e d d u e to 

extension o f g r o w t h to hypoglossal canal. H o m e r ' s s y n d r o m e 

m a y o c c u r due to i n v o l v e m e n t o f cervical sympathet ic cha in . 

N a s o p h a r y n g e a l cancer can cause c o n d u c t i v e deafness 

(eustachian t u b e b l o c k a g e ) , ips i la tera l t e m p o r o p a r i e t a l 

n e u r a l g i a ( i n v o l v e m e n t o f C N V ) a n d palatal paralysis 

( C N X ) - — c o l l e c t i v e l y ca l led Trotter's triad. 

4 . C e r v i c a l n o d a l m e t a s t a s e s T h i s m a y be t h e o n l y 

m a n i f e s t a t i o n o f n a s o p h a r y n g e a l cancer. A l u m p o f nodes is 

f o u n d b e t w e e n t h e angle o f j a w a n d t h e m a s t o i d a n d s o m e 

nodes a l o n g t h e spinal accessory i n t h e p o s t e r i o r t r i a n g l e o f 

n e c k . N o d a l metastases are seen i n 7 5 % o f t h e pat ients , 

w h e n f i rs t seen, a b o u t h a l f o f t h e m w i t h b i l a t e r a l nodes . 

sSM W H O c l a s s i f i c a t i o n b a s e d o n h i s t o p a t h o l o g y 

Present WHO terminology Former terminology 
T y p e 1 ( 2 5 % ) S q u a m o u s c e l l c a r c i n o m a S q u a m o u s c e l l c a r c i n o m a 

T y p e I I ( 1 2 % ) N o n 4 < e r a t i n i s i n g c a r c i n o m a T r a n s i t i o n a l c e l l c a r c i n o m a 

- W i t h o u t l y m p h o i d s t r o m a I n t e r m e d i a t e c e l l c a r c i n o m a 

- W i t h l y m p h o i d s t r o m a L y m p h o e p i t h e l i a l c a r c i n o m a ( R e g a u d ) 

T y p e I I I (63%) U n d i f f e r e n t i a t e d c a r c i n o m a A n a p l a s t i c c a r c i n o m a 

- W i t h o u t l y m p h o i d s t r o m a C l e a r c e l l c a r c i n o m a 

- W i t h l y m p h o i d s t r o m a L y m p h o e p i t h e l i a l c a r c i n o m a ( S c h m i n k e ) 

S p i n d l e c e l l c a r c i n o m a 
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Figure 48.4 

R o u t e s o f s p r e a d ( g r e e n a r e a ) a n d c l i n i c a l f e a t u r e s ( b l u e a r e a ) o f n a s o p h a r y n g e a l c a n c e r . 

5 . D i s t a n t m e t a s t a s e s i n v o l v e b o n e , l u n g , l i v e r a n d 

o t h e r sites. 

P r e s e n t i n g s y m p t o m s a n d signs o f n a s o p h a r y n g e a l c a n 

cer i n o r d e r o f f r e q u e n c y are: 

" C e r v i c a l l y m p h a d e n o p a t h y ( m o s t c o m m o n ) ( 6 0 - 9 0 % ) 
8 H e a r i n g loss 
B N a s a l o b s t r u c t i o n 

• Epis tax is 

• C r a n i a l n e r v e palsies. C N V I paralysis is t h e m o s t 

c o m m o n o f these 

• H e a d a c h e 
a Earache 

• N e c k p a i n 

• W e i g h t loss. 

Diagnosis 

E x a m i n a t i o n o f postnasal space b y a n a s o p h a r y n g e a l m i r 

r o r o r n a s o p h a r y n g o s c o p e is t h e m o s t i m p o r t a n t . 

S k u l l X - r a y s , t o m o g r a m s o r p r e f e r a b l y C T scans are 

d o n e t o d e m o n s t r a t e e r o s i o n o f b o n e at t h e base o f s k u l l 

a n d t h e e x t e n t o f t u m o u r . M R I w i t h g a d o l i n i u m e n h a n c e 

m e n t reveals t h e i n t r a c r a n i a l e x t e n s i o n . 

B i o p s y is essential t o s h o w t h e exact h i s t o l o g y o f t h e 

m a l i g n a n c y . I n t h e absence o f a n a s o p h a r y n g e a l l e s i o n b u t 

w i t h s t r o n g s u s p i c i o n o f m a l i g n a n c y , n a s o p h a r y n x is 

e x p o s e d b y transpalatal a p p r o a c h a n d a s t r ip o f m u c o s a a n d 

s u b m u c o s a f r o m t h e r e g i o n o f fossa o f R o s e n m u l l e r s h o u l d 

Figure 48.5 

S u p r a c l a v i c u l a r f o s s a ( o r H o ' s t r i a n g l e ) i s b o u n d e d b y m e d i a l 

( A ) a n d l a t e r a l ( B ) e n d s o f c l a v i c l e a n d t h e p o i n t ( C ) w h e r e n e c k 

m e e t s t h e s h o u l d e r . I t i n c l u d e s c a u d a l p o r t i o n s o f l e v e l s I V a n d V . 

be t a k e n a n d s u b j e c t e d t o h i s t o l o g y . S u b m u c o s a l spread, 

b e n e a t h a n o r m a l a p p e a r i n g surface m u c o s a , is q u i t e c o m 

m o n . N a s o p h a r y n x is also a c o m m o n site f o r o c c u l t 

p r i m a r i e s . 



D i s e a s e s o f P h a r y n x 

Classification (see Table 48.2) 

W H O classi f ied n a s o p h a r y n g e a l c a r c i n o m a o n h i s t o -

p a t h o l o g i c a l basis i n t o t h r e e types ( T a b l e 48 .1 ) . T y p e I I I is 

t h e m o s t c o m m o n i n N o r t h A m e r i c a . H o w e v e r , t h e f r e 

q u e n c y o f d i f f e r e n t h i s t o p a t h o l o g i c a l types m a y d i f f e r f r o m 

c o u n t r y t o c o u n t r y . T h e s e types have also b e e n c o r r e l a t e d 

t o t i t res o f E p s t e i n - B a r r (EB) v i r u s a n d also i n response t o 

r a d i o t h e r a p y . I t is o b s e r v e d t h a t t y p e I I a n d t y p e I I I are 

associated w i t h h i g h e r t i t res o f E B v i r u s a n d h a v e h i g h e r 

l o c a l c o n t r o l rates w i t h r a d i o t h e r a p y . 

Treatment 

I r r a d i a t i o n is t h e t r e a t m e n t o f c h o i c e . S u p e r v o l t a g e t h e r a p y 

u s i n g large p o r t s w h i c h i n c l u d e cerv ica l nodes, d e l i v e r i n g a 

t u m o u r dose o f 6000—7000 rads, is e m p l o y e d . 

R a d i c a l n e c k d i ssec t ion is r e q u i r e d f o r pers is tent nodes 

w h e n p r i m a r y has b e e n c o n t r o l l e d . R e c u r r e n t o r r e s i d u a l 

t u m o u r requires a s e c o n d course o f e x t e r n a l r a d i a t i o n o r 

i n t r a c a v i t a r y i m p l a n t s ( b r a c h y t h e r a p y ) . R e c u r r e n c e s have 

also b e e n t r e a t e d w i t h c r y o s u r g e r y t h r o u g h a palata l fenes

t r a t i o n o r i n selected cases b y s k u l l base s u r g e r y . 

C h e m o t h e r a p y S o m e stages I I I a n d I V cancers o f 

n a s o p h a r y n x can b e c u r e d b y r a d i o t h e r a p y a l o n e b u t c u r e 

rate is d o u b l e d w h e n c h e m o t h e r a p y is c o m b i n e d w i t h 

r a d i o t h e r a p y . C h e m o t h e r a p y can be g i v e n c o n c o m i t a n t l y 

o r p o s t r a d i o t h e r a p y . C i s p l a t i n o r c i s p l a t i n w i t h 5 - F U have 

b e e n used . C h e m o t h e r a p y has also b e e n f o u n d usefu l t o 

c o n t r o l metastases f r o m l y m p h o e p i t h e l i o m a a n d u n d i f f e r 

e n t i a t e d c a r c i n o m a o f n a s o p h a r y n x . G o a l o f c h e m o -

r a d i o t h e r a p y i n n a s o p h a r y n g e a l c a r c i n o m a is t o i m p r o v e 

l o c a l c o n t r o l o f t u m o u r a n d treat dis tant metastases. 

T a b l e 4 8 . 2 T N M class i f icat ion o f nasopharyngeal c a r c i n o m a ( A j C 2002) 

Primary tumour 
T 1 T u m o u r c o n f i n e d t o the nasopharynx 

T u m o u r extends t o sof t tissues o f o r o p h a r y n x 

and/or nasal fossa 

T 2 a w i t h o u t parapharyngea l extension 

T 2 b w i t h parapharyngea l extension 

T u m o u r invades b o n y structures and/or paranasal 

sinuses 

T u m o u r w i t h i n t r a c r a n i a l extension and/or 

invo lvement o f crania l nerves, i n f r a t e m p o r a l 

fossa, h y p o p h a r y n x or o r b i t o r m a s t i c a t o r space 

Regional lymph nodes 
The d i s t r i b u t i o n a n d the prognos t i c i m p a c t o f regional 

l y m p h node spread f r o m nasopharynx cancer, 

p a r t i c u l a r l y o f the u n d i f f e r e n t i a t e d type , is d i f ferent f r o m 

t h a t o f o t h e r head a n d neck mucosa l cancers a n d 

just i f ies use o f a d i f f e r e n t N classi f icat ion scheme 

N x Regional l y m p h nodes c a n n o t be assessed 

N Q N o regional l y m p h node metastasis 

N ] U n i l a t e r a l metastasis in l y m p h node(s ) , 6 c m 

o r less in greatest d i m e n s i o n , above the 

suprac lavicular fossa 

N 2 Bi lateral metastasis in l y m p h nodes, 6 c m o r less 

in greatest d i m e n s i o n , above the supraclavicular 

fossa. 

N 3 Metastas is in a l y m p h node(s ) 

N 3 a Greater t h a n 6 c m in d i m e n s i o n 

N In the suprac lavicular fossa 

Distant metastasis 
M x D i s t a n t metastasis c a n n o t be assessed 

M Q N o d i s t a n t metastasis 

M 1 D i s t a n t metastasis 

Stage grouping 

0 Tis N 0 M
0 

1 % N o Mo 
MA 

N o M 0 

MB N , M c 

T2 N - Mo 

N , M o 

M o 
III % N . M 0 

N 2 M o 

N, 
IVA 

T < N 2 
m « ; q -AW* 

IVB A n y T 

IVC A n y T A n y N 

»ogir 

ro 2fhingoitio3 . e / n - X llisA'd 

• 

Note: In nasopharyngeal carcinoma, N. classification is different from that o f other mucosal cancers o f the head and neck. Enlarged nodes in 

the lower neck (supraclavicular fossa) places them in N, category. Less weiehtage is given to nodes in upper neck. Nodes even up to 6cm size 

are still categorised as N 1 as against N, at other sites. 
: . :''= ' . : l B 5 g i r ( i i ; f I q o ? i : n ETO ^m^adi; Dili rd .vpjafiin^ilcrii 

Supraclavicular fossa or Ho's triangle is defined as area o f neck lying between three points: (i) medial end o f clavicle, f ii) lateral end o f clavicle and 
. . , 7-Jy i i i j ,|—. —, r.ir,aqo?.a(i tyjui,mti\{,m To n o m q a m m i o - m af iw (III) the point where neck meets the shoulder (Fig. 4S.5). 

bhc cM-jsurnTo nhu r. brie riowjqqt; IinrdLqamnj y d bt>?oqy.'j 
Enlarged node(s) in this triangle, irrespective o f the size, are categorised as N, ,. 

lilaom imMsmo&iQM io v.m>\ to nonrrr -jrii m o i l fooiuittaut 



O T H E R M A L I G N A N T T U M O U R S O F 

N A S O P H A R Y N X 

T h e y are rare a n d i n c l u d e : 

1 . Lymphomas. N o n - H o d g k i n ' s t y p e is m o r e c o m m o n 

t h a n H o d g k i n ' s . A l m o s t a l l are B - c e l l t y p e . 

Tumours of Nasopharynx 

2 . Rhabdomyosarcoma. C o m m o n l y seen i n C h i l d r e n . 

E m b r y o n a l r h a b d o m y o s a r c o m a presents as a p o l y p o i d 

mass i n t h e n a s o p h a r y n x . 

3. Plasmacytoma. I t m a y be so l i t a ry o r p a r t o f genera l i sed 

m u l t i p l e m y e l o m a t o s i s . 

Chordoma ( f r o m r e m n a n t o f n o t o c h o r d ) . 

5. Adenoid cystic carcinoma { f r o m m i n o r sal ivary g lands) . 

6. Melanoma ( rare) . 



Acute and Chronic Pharyngitis 

A C U T E P H A R Y N G I T I S 

A e t i o l o g y 

A c u t e p h a r y n g i t i s is v e r y c o m m o n a n d occurs d u e t o v a r 

i e d a e t i o l o g i c a l factors l i k e v i r a l , b a c t e r i a l , f u n g a l o r o thers 

(Tab le 49 .1 ) . V i r a l causes are m o r e c o m m o n . A c u t e s t r e p t o 

coccal p h a r y n g i t i s (due t o G r o u p A beta haemolyticstreptococci) 

has r e c e i v e d m o r e i m p o r t a n c e because o f its a e t i o l o g y i n 

r h e u m a t i c f e v e r and pos t - s t reptococca l g l o m e m l o n e p h r i t i s . 

C l i n i c a l F e a t u r e s 

P h a r y n g i t i s m a y o c c u r i n d i f f e r e n t grades o f s e v e r i t y . Milder 

i n f e c t i o n s p r e s e n t w i t h d i s c o m f o r t i n t h e t h r o a t , s o m e 

malaise a n d l o w grade f e v e r . P h a r y n x i n these cases is c o n 

gested b u t t h e r e is n o l y m p h a d e n o p a t h y . Moderate a n d 

severe i n f e c t i o n s present w i t h p a i n i n t h r o a t , dysphagia , 

headache , malaise a n d h i g h f e v e r . P h a r y n x i n these cases 

s h o w s e r y t h e m a , e x u d a t e a n d e n l a r g e m e n t o f tonsi ls a n d 

l y m p h o i d fo l l i c l es o n t h e p o s t e r i o r p h a r y n g e a l w a l l . Very 

severe cases s h o w o e d e m a o f sof t palate a n d u v u l a w i t h 

e n l a r g e m e n t o f c e r v i c a l n o d e s . 

I t is n o t possible , o n c l i n i c a l e x a m i n a t i o n , t o d i f f e r e n t i 

ate v i r a l f r o m b a c t e r i a l i n f e c t i o n s b u t , v i r a l i n f e c t i o n s are 

g e n e r a l l y m i l d a n d are a c c o m p a n i e d b y r h i n o r r h o e a a n d 

hoarseness w h i l e t h e b a c t e r i a l ones are severe. G o n o c o c c a l 

p h a r y n g i t i s is m i l d a n d m a y e v e n be a s y m p t o m a t i c . 

J D i a g n o s i s 

C u l t u r e o f t h r o a t s w a b is h e l p f u l i n t h e diagnosis o f b a c t e 

r ia l p h a r y n g i t i s . I t can detec t 9 0 % o f G r o u p A Streptococci. 

Diphtheria is c u l t u r e d o n special m e d i a . S w a b f r o m a sus

p e c t e d case o f g o n o c o c c a l p h a r y n g i t i s s h o u l d b e c u l t u r e d 

i m m e d i a t e l y w i t h o u t de lay . F a i l u r e t o ge t a n y b a c t e r i a l 

g r o w t h suggests a v i r a l a e t i o l o g y . 

J T r e a t m e n t 

G e n e r a l m e a s u r e s B e d rest, p l e n t y o f f l u i d s , w a r m saline 

gargles o r p h a r y n g e a l i r r i g a t i o n s a n d analgesics f o r m t h e 

m a i n s t a y o f t r e a t m e n t . 

L o c a l d i s c o m f o r t i n t h e t h r o a t i n severe cases can be 

r e l i e v e d b y l i g n o c a i n e v iscous b e f o r e meals t o fac i l i t a te 

s w a l l o w i n g . 

S p e c i f i c t r e a t m e n t S t r e p t o c o c c a l p h a r y n g i t i s ( G r o u p A , 

b e t a - h a e m o l y t i c u s ) is t r e a t e d w i t h p e n i c i l l i n G , 2 0 0 , 0 0 0 t o 

2 5 0 , 0 0 0 u n i t s o r a l l y f o u r t i m e s a day f o r 10 days o r b e n z a 

t h i n e p e n i c i l l i n G , 6 0 0 , 0 0 0 u n i t s o n c e i . m . f o r p a t i e n t 

T a b l e 49.1 

Viral 

C a u s e s o f a c u t e p h a r y n g i t i s 

Bacterial Fungal Miscellaneous 
• R h i n o v i r u s e s 

• I n f l u e n z a 

• P a r a i n f l u e n z a 

• M e a s l e s a n d c h i c k e n p o x 

• C o x s a c k i e v i r u s 

• H e r p e s s i m p l e x 

• I n f e c t i o u s m o n o n u c l e o s i s 

• C y t o m e g a l o v i r u s 

Streptococcus ( G r o u p A , 

b e t a - h a e m o l y t i c u s ) 

Diphtheria 
Gonococcus 

Candida albicans 
Chlamydia trachomatis 

T o x o p l a s m o s i s ( p a r a s i t i c , r a r e ) 
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< 6 0 l b i n w e i g h t a n d 1.2 m i l l i o n u n i t s o n c e i . m . f o r 

p a t i e n t > 6 0 l b . I n p e n i c i l l i n - s e n s i t i v e i n d i v i d u a l s , e r y t h 

r o m y c i n , 2 0 t o 40 m g / k g b o d y w e i g h t d a i l y , i n d i v i d e d 

o r a l doses f o r 10 days is e q u a l l y e f f e c t i v e . 

D i p h t h e r i a is t r e a t e d b y d i p h t h e r i a a n t i t o x i n a n d a d m i n 

i s t r a t i o n o f p e n i c i l l i n o r e r y t h r o m y c i n {see page 2 7 4 ) . 

G o n o c o c c a l p h a r y n g i t i s responds t o c o n v e n t i o n a l doses 

o f p e n i c i l l i n o r t e t r a c y c l i n e . 

V i r a l I n f e c t i o n s C a u s i n g P h a r y n g i t i s 

Herpangina. I t is caused b y G r o u p A c o x s a c k i e v i r u s a n d 

m o s t l y affects c h i l d r e n . C h a r a c t e r i s t i c features i n c l u d e 

fe v er , sore t h r o a t a n d ves icu lar e r u p t i o n o n t h e soft palate 

a n d p i l l a rs . Vesic les are smal l a n d s u r r o u n d e d b y a z o n e o f 

e r y t h e m a . 

Infectious mononucleosis. I t is caused b y E p s t e i n - B a r r 

v i r u s . I t affects o l d e r c h i l d r e n a n d y o u n g adul ts , a n d is 

charac ter i sed b y fever , sore t h r o a t , e x u d a t i v e p h a r y n g i t i s , 

l y m p h a d e n o p a t h y , s p l e n o m e g a l y a n d h e p a t i t i s . 

Cytomegalovirus. I t m o s t l y affects i m m u n o s u p p r e s s e d 

t r a n s p l a n t p a t i e n t s . C l i n i c a l l y , i t m i m i c s i n f e c t i o u s m o n o 

nuc leos i s b u t h e t e r o p h i l a n t i b o d y test is n e g a t i v e . 

Pharyngoconjunctival fever. I t is caused b y an a d e n o v i r u s , 

a n d is charac ter i sed b y sore t h r o a t , f e v e r a n d c o n j u n c t i v i 

t is . T h e r e m a y be p a i n i n a b d o m e n , m i m i c k i n g 

a p p e n d i c i t i s . 

Acute lymphonodular pharyngitis. I t is u s u a l l y caused b y a 

c o x s a c k i e v i r u s a n d charac ter i sed b y fever , malaise a n d 

sore t h r o a t . W h i t e — y e l l o w , s o l i d n o d u l e s appear o n t h e 

p o s t e r i o r p h a r y n g e a l w a l l i n th is t y p e o f p h a r y n g i t i s . 

Measles and chickenpox also cause p h a r y n g i t i s . Measles is 

charac ter i sed b y t h e appearance o f K o p l i k ' s spots ( w h i t e 

spots s u r r o u n d e d b y r e d areola) o n t h e b u c c a l m u c o s a 

o p p o s i t e t h e m o l a r t e e t h . T h e spots appear 3 - 4 days b e f o r e 

t h e appearance o f rash. 

F u n g a l P h a r y n g i t i s 

Candida i n f e c t i o n o f t h e o r o p h a r y n x can o c c u r as a n e x t e n 

s i o n o f o r a l t h r u s h . I t is seen i n pat ients w h o are i m m u n o 

suppressed, d e b i l i t a t e d o r t a k i n g h i g h doses o f a n t i m i c r o b i a l s . 

O f t e n p a t i e n t c o m p l a i n s o f p a i n i n t h e t h r o a t w i t h 

d y s p h a g i a . N y s t a t i n is the d r u g o f c h o i c e . 

M i s c e l l a n e o u s C a u s e s o f P h a r y n g i t i s 

Chlamydia trachomatis i n f e c t i o n causes acute p h a r y n g i t i s 

a n d c a n b e t r e a t e d b y e r y t h r o m y c i n o r s u l p h o n a m i d e s . 

T o x o p l a s m o s i s is caused b y Toxoplasma gondii, an o b l i g a t e 

i n t r a c e l l u l a r parasite . T h i s i n f e c t i o n is v e r y rare . 

C H R O N I C P H A R Y N G I T I S 

I t is a c h r o n i c i n f l a m m a t o r y c o n d i t i o n o f the p h a r y n x . P a t h o 

log ica l ly , i t is characterised b y h y p e r t r o p h y o f mucosa , sero

m u c i n o u s glands, subepi the l ia l l y m p h o i d fol l ic les a n d e v e n 

the m u s c u l a r coat o f the p h a r y n x . 

C h r o n i c p h a r y n g i t i s is o f t w o types : 

1 . C h r o n i c ca tarrha l p h a r y n g i t i s 

2 . C h r o n i c h y p e r t r o p h i c (granular ) p h a r y n g i t i s . 

A e t i o l o g y 

A large n u m b e r o f factors are respons ib le : 

1 . P e r s i s t e n t i n f e c t i o n i n t h e n e i g h b o u r h o o d I n 

c h r o n i c r h i n i t i s a n d s inusi t is , p u r u l e n t d ischarge c o n 

s tant ly t r i c k l e s d o w n t h e p h a r y n x a n d p r o v i d e s a c o n 

stant source o f i n f e c t i o n . T h i s causes h y p e r t r o p h y o f 

the la tera l p h a r y n g e a l bands . 

S i m i l a r l y , c h r o n i c t o n s i l l i t i s a n d d e n t a l sepsis are 

also respons ib le f o r c h r o n i c p h a r y n g i t i s a n d r e c u r r e n t 

sore t h r o a t s . 

2 . M o u t h b r e a t h i n g B r e a t h i n g t h r o u g h t h e m o u t h 

exposes t h e p h a r y n x t o a ir w h i c h has n o t b e e n f i l 

t e r e d , h u m i d i f i e d a n d a d j u s t e d t o b o d y t e m p e r a t u r e 

thus m a k i n g i t m o r e suscept ib le to i n f e c t i o n s . M o u t h 

b r e a t h i n g is d u e t o : 

(i) O b s t r u c t i o n i n t h e nose , e.g. nasal p o l y p i , a l lergic 

o r v a s o m o t o r r h i n i t i s , t u r b i n a l h y p e r t r o p h y , d e v i 

a ted s e p t u m o r t u m o u r s , 

( i i ) O b s t r u c t i o n i n t h e n a s o p h a r y n x , e .g. a d e n o i d s 

a n d t u m o u r s , 

( i i i ) P r o t r u d i n g teeth w h i c h p r e v e n t a p p o s i t i o n o f Hps, 

( i v ) H a b i t u a l , w i t h o u t a n y o r g a n i c cause. 

3 . C h r o n i c i r r i t a n t s Excess ive s m o k i n g , c h e w i n g o f 

t o b a c c o a n d p a n , h e a v y d r i n k i n g , h i g h l y s p i c e d f o o d 

can all l e a d t o c h r o n i c p h a r y n g i t i s . 

4 . E n v i r o n m e n t a l p o l l u t i o n S m o k y o r d u s t y e n v i 

r o n m e n t o r i r r i t a n t i n d u s t r i a l f u m e s m a y also b e 

respons ib le f o r c h r o n i c p h a r y n g i t i s . 

5 . F a u l t y v o i c e p r o d u c t i o n Less o f t e n realised b u t an 

i m p o r t a n t cause o f c h r o n i c p h a r y n g i t i s i n t h e f a u l t y 

v o i c e p r o d u c t i o n . Excessive use o f v o i c e o r f a u l t y v o i c e 

p r o d u c t i o n seen i n c e r t a i n professionals o r i n " p h a r y n 

geal n e u r o s i s " w h e r e p e r s o n resorts t o constant t h r o a t 

c lear ing , h a w k i n g o r s n o r t i n g , a n d t h a t m a y cause 

c h r o n i c p h a r y n g i t i s , especially o f h y p e r t r o p h i c v a r i e t y . 

S y m p t o m s 

S e v e r i t y o f s y m p t o m s i n c h r o n i c p h a r y n g i t i s varies f r o m 

p e r s o n t o p e r s o n . 



D i s e a s e s o f P h a r y n x 

4 . 

D i s c o m f o r t o r p a i n i n t h e t h r o a t T h i s is espe

c i a l l y n o t i c e d i n t h e m o r n i n g s . 

F o r e i g n b o d y s e n s a t i o n i n t h r o a t P a t i e n t has a 

c o n s t a n t desire t o s w a l l o w o r clear his t h r o a t t o ge t r i d 

o f t h i s " f o r e i g n b o d y " . 

T i r e d n e s s o f v o i c e Patient c a n n o t speak f o r l o n g and 

has t o m a k e u n d u e e f for t t o speak as t h r o a t starts a c h i n g . 

T h e v o i c e m a y also lose its q u a l i t y a n d m a y e v e n crack. 

C o u g h T h r o a t is i r r i t a b l e a n d t h e r e is t e n d e n c y t o 

c o u g h . M e r e o p e n i n g o f t h e m o u t h m a y i n d u c e 

r e t c h i n g o r g a g g i n g . 

2 . V o i c e rest a n d speech t h e r a p y is essential f o r those 

w i t h f a u l t y v o i c e p r o d u c t i o n . H a w k i n g , c l e a r i n g the 

t h r o a t f r e q u e n t l y o r any o t h e r such h a b i t s h o u l d be 

s t o p p e d . 

3 . W a r m saline gargles, especial ly i n t h e m o r n i n g , are 

s o o t h i n g a n d r e l i e v e d i s c o m f o r t . 

4 . M a n d l ' s p a i n t m a y be a p p l i e d t o p h a r y n g e a l m u c o s a . 

5. C a u t e r y o f l y m p h o i d granules is suggested. T h r o a t is 

sprayed w i t h loca l anaesthetic a n d granules are t o u c h e d 

w i t h 10—25% silver n i t ra te . E l e c t r o c a u t e r y o r d i a t h e r m y 

o f n o d u l e s m a y r e q u i r e g e n e r a l anaesthesia. 

Signs 

C h r o n i c c a t a r r h a l p h a r y n g i t i s I n t h i s , t h e r e is a c o n 

g e s t i o n o f p o s t e r i o r p h a r y n g e a l w a l l w i t h e n g o r g e m e n t o f 

vessels; f a u c i a l pi l lars m a y be t h i c k e n e d . T h e r e is increased 

m u c u s s e c r e t i o n w h i c h m a y c o v e r p h a r y n g e a l m u c o s a . 

C h r o n i c h y p e r t r o p h i c ( g r a n u l a r ) p h a r y n g i t i s 

1 . P h a r y n g e a l w a l l appears t h i c k a n d o e d e m a t o u s w i t h 

c o n g e s t e d m u c o s a a n d d i l a t e d vessels. 

2 . P o s t e r i o r p h a r y n g e a l w a l l m a y be s t u d d e d w i t h r e d 

d i s h n o d u l e s (hence t h e t e r m g r a n u l a r p h a r y n g i t i s ) . 

T h e s e n o d u l e s are d u e t o h y p e r t r o p h y o f s u b e p i t h e l i a l 

l y m p h o i d fo l l i c l es n o r m a l l y seen i n p h a r y n x 

( F i g . 4 9 . 1 ) . 

3 . L a t e r a l p h a r y n g e a l bands b e c o m e h y p e r t r o p h i e d . 

4 . U v u l a m a y be e l o n g a t e d a n d appear o e d e m a t o u s . 

[ Treatment J 

1 . I n e v e r y case o f c h r o n i c p h a r y n g i t i s , a e t i o l o g i c a l f a c t o r 

s h o u l d be s o u g h t a n d eradica ted . 

F i g u r e 49.1 

G r a n u l a r p h a r y n g i t i s . N o t e : R e d d i s h n o d u l e s o n t h e p o s t e r i o r 

p h a r y n g e a l w a l l . 

A T R O P H I C P H A R Y N G I T I S 

I t is a f o r m o f c h r o n i c p h a r y n g i t i s o f t e n seen i n pat ients o f 

a t r o p h i c r h i n i t i s . P h a r y n g e a l m u c o s a a l o n g w i t h its m u c o u s 

glands s h o w s a t r o p h y . Scanty m u c u s p r o d u c t i o n b y glands 

leads t o f o r m a t i o n o f crusts w h i c h later get i n f e c t e d g i v i n g 

rise t o f o u l s m e l l . 

Clinical Features 

D r y n e s s a n d d i s c o m f o r t i n t h r o a t are t h e m a i n c o m p l a i n t s . 

H a w k i n g a n d d r y c o u g h m a y be present d u e t o crust f o r 

m a t i o n . E x a m i n a t i o n s h o w s d r y a n d glazed p h a r y n g e a l 

m u c o s a o f t e n c o v e r e d w i t h crusts. 

Treatment 

T h i s is t h e same as f o r c o - e x i s t e n t a t r o p h i c r h i n i t i s . A i m is 

t o r e m o v e t h e crusts a n d p r o m o t e s e c r e t i o n . T h e crusts 

can be r e m o v e d b y s p r a y i n g t h e t h r o a t w i t h a l k a l i n e s o l u 

t i o n , o r p h a r y n g e a l i r r i g a t i o n . M a n d l ' s p a i n t a p p l i e d l o c a l l y 

has a s o o t h i n g ef fect . 

P o t a s s i u m i o d i d e , 3 2 5 m g , a d m i n i s t e r e d o r a l l y f o r a f e w 

days helps t o p r o m o t e s e c r e t i o n a n d p r e v e n t s c r u s t i n g . 

K E R A T O S I S P H A R Y N G I T I S 

I t is a b e n i g n c o n d i t i o n charac ter i sed b y h o r n y excres 

cences o n t h e surface o f tonsi ls , p h a r y n g e a l w a l l o r l i n g u a l 

tonsi ls a p p e a r i n g as w h i t e o r y e l l o w i s h dots . T h e s e excres

cences are t h e resul t o f h y p e r t r o p h y a n d k e r a t i n i s a t i o n o f 

e p i t h e l i u m . T h e y are f i r m l y a d h e r e n t a n d c a n n o t be w i p e d 

o f f . T h e r e is n o a c c o m p a n y i n g i n f l a m m a t i o n n o r a n y c o n 

s t i t u t i o n a l s y m p t o m s , t h u s i t can be easily d i f f e r e n t i a t e d 

f r o m acute f o l l i c u l a r t o n s i l l i t i s . T h e disease m a y s h o w 

s p o n t a n e o u s regress ion a n d does n o t r e q u i r e a n y speci f ic 

t r e a t m e n t e x c e p t f o r reassurance t o t h e p a t i e n t . 



Acute and Chronic Tonsi l l i t is 

A P P L I E D A N A T O M Y O F P A L A T I N E 

( F A U C I A L ) T O N S I L S 

Palat ine tonsi ls are t w o i n n u m b e r . Each t o n s i l is an o v o i d 

mass o f l y m p h o i d tissue s i tuated i n the lateral w a l l o f 

o r o p h a r y n x b e t w e e n t h e a n t e r i o r a n d p o s t e r i o r pi l lars . 

A c t u a l size o f t h e t o n s i l is b i g g e r t h a n the o n e t h a t appears 

f r o m its surface as parts o f t o n s i l e x t e n d u p w a r d s i n t o t h e 

soft palate, d o w n w a r d s i n t o t h e base o f t o n g u e a n d a n t e r i 

o r l y i n t o palatoglossal a r c h . A t o n s i l presents t w o surfaces—a 

m e d i a l a n d a la teral , a n d t w o p o l e s — a n u p p e r a n d a l o w e r . 

M e d i a l s u r f a c e o f the t o n s i l is c o v e r e d b y n o n - k e r a t i n i s i n g 

s trat i f ied squamous e p i t h e l i u m w h i c h dips i n t o the substance 

o f t o n s i l i n the f o r m o f crypts . O p e n i n g s o f 12—15 crypts can 

be seen o n t h e m e d i a l surface o f the tons i l . O n e o f t h e crypts , 

s i tuated near t h e u p p e r par t o f t o n s i l is v e r y large a n d deep 

and is cal led crypta magna o r intratonsillar cleft (F ig . 50 .1) . I t 

represents t h e vent ra l par t o f second pharyngea l p o u c h . F r o m 

t h e m a i n crypts arise t h e secondary crypts, w i t h i n t h e s u b 

stance o f tons i l . C r y p t s m a y be f i l l e d w i t h cheesy mater ia l 

consis t ing o f e p i t h e l i a l cells, bacteria a n d f o o d debris w h i c h 

can be expressed b y pressure o v e r the anter ior p i l lar . 

Crypto magna 

Primary crypt 

F i g u r e 50.1 

P r i m a r y a n d s e c o n d a r y c r y p t s o f t o n s i l s . 

L a t e r a l s u r f a c e o f t h e t o n s i l presents a w e l l - d e f i n e d 

f i b r o u s capsule . B e t w e e n t h e capsule a n d t h e b e d o f t o n s i l 

is t h e loose areolar tissue w h i c h makes i t easy t o dissect t h e 

t o n s i l i n t h e p l a n e d u r i n g t o n s i l l e c t o m y . I t is also t h e site 

f o r c o l l e c t i o n o f pus i n p e r i t o n s i l l a r abscess. S o m e f ibres o f 

palatoglossus a n d p a l a t o p h a r y n g e u s muscles are a t t a c h e d t o 

t h e capsule o f t h e t o n s i l . 

U p p e r p o l e o f t h e t o n s i l e x t e n d s i n t o soft palate . Its 

m e d i a l surface is c o v e r e d b y a semilunar fold, e x t e n d i n g 

b e t w e e n a n t e r i o r a n d p o s t e r i o r p i l lars a n d e n c l o s i n g a 

p o t e n t i a l space ca l led supratonsillarfossa. 

L o w e r p o l e o f t h e t o n s i l is a t t a c h e d t o t h e t o n g u e . A tri

angular fold o f m u c o u s m e m b r a n e e x t e n d s f r o m a n t e r i o r 

p i l l a r t o t h e a n t e r o i n f e r i o r p a r t o f t o n s i l a n d encloses a 

space c a l l e d anterior tonsillar space. T h e t o n s i l is separated 

f r o m t h e t o n g u e b y a sulcus ca l led t o n s i l l o l i n g u a l sulcus 

w h i c h m a y b e t h e seat o f c a r c i n o m a . 

B e d o f t h e t o n s i l I t is f o r m e d b y t h e s u p e r i o r c o n s t r i c t o r 

a n d styloglossus muscles . T h e g l o s s o p h a r y n g e a l n e r v e a n d 

s t y l o i d process, i f e n l a r g e d , m a y l i e i n r e l a t i o n t o t h e l o w e r 

p a r t o f t o n s i l l a r fossa. B o t h these s t ruc tures can b e s u r g i 

ca l ly a p p r o a c h e d t h r o u g h t h e t o n s i l b e d af ter t o n s i l l e c 

t o m y . O u t s i d e t h e s u p e r i o r c o n s t r i c t o r , t o n s i l is r e l a t e d t o 

t h e fac ia l a r t e r y , s u b m a n d i b u l a r sa l ivary g l a n d , p o s t e r i o r 

b e l l y o f d igastr ic m u s c l e , m e d i a l p t e r y g o i d m u s c l e a n d t h e 

angle o f m a n d i b l e ( F i g . 5 0 . 2 ) . 

B l o o d S u p p l y 

T h e t o n s i l is s u p p l i e d b y f i v e arteries ( F i g . 50 . 3 ) . 

S. T o n s i l l a r b r a n c h o f facial a r t e r y . T h i s is t h e m a i n 

a r t e r y . 

2. A s c e n d i n g p h a r y n g e a l a r t e r y f r o m e x t e r n a l c a r o t i d . 

3. A s c e n d i n g p a l a t i n e , a b r a n c h o f facial a r t e r y . 

4 . D o r s a l l i n g u a e branches o f l i n g u a l a r t e r y . 

5 . D e s c e n d i n g p a l a t i n e b r a n c h o f m a x i l l a r y a r t e r y . 



Diseases of Pharynx 

F i g u r e 5 0 . 2 

Relations o f t o n s i l . Tons i l is related lateral ly t o its capsule ( 1 ) , 

loose areolar tissue c o n t a i n i n g p a r a t o n s i l l a r vein ( 2 ) , super ior 

c o n s t r i c t o r muscle ( 3 ) , styloglossus ( 4 ) , g lossopharyngeal 

nerve ( 5 ) , facial ar tery ( 6 ) , m e d i a l p te rygo id muscle ( 7 ) , angle 

o f m a n d i b l e ( 8 ) a n d s u b m a n d i b u l a r salivary g l a n d ( 9 ) , phar

yngobas i lar fascia ( 1 0 ) , b u c c o p h a r y n g e a l fascia ( 1 1 ) . 

Maxillory artery 

Descending 
palatine artery 

Ascending 
pharyngeal 

artery 

Facial artery 

Lingual artery 

External carotid 
artery 

F i g u r e 5 0 . 3 

Tonsillar branches 
of ascending 
pharyngeal artery 

Ascending 
palantine artery 

Tonsillar artery 

Dorsal linguae 
branches 

Arter ia l supply o f t o n s i 

V e n o u s D r a i n a g e 

V e i n s from the tonsils d r a i n i n t o paratonsil lar v e i n w h i c h 

j o i n s the c o m m o n facial v e i n a n d pharyngeal v e n o u s plexus . 

| N e r v e S u p p l y  

Lesser p a l a t i n e branches o f s p h e n o p a l a t i n e g a n g l i o n ( C N 

V ) a n d g l o s s o p h a r y n g e a l n e r v e p r o v i d e sensory n e r v e 

s u p p l y . 

[ F u n c t i o n s o f T o n s i l s [ 

L i k e o t h e r l y m p h o i d masses o f W a l d e y e r ' s r i n g , pa la t ine 

tonsi ls have a p r o t e c t i v e r o l e a n d act as sent inels at t h e 

p o r t a l o f air a n d f o o d passage. T h e c rypts i n tonsi ls increase 

t h e surface area f o r c o n t a c t w i t h f o r e i g n substances. T o n s i l s 

are la rger i n c h i l d h o o d a n d g r a d u a l l y d i m i n i s h near 

p u b e r t y . T h e y are r e m o v e d w h e n t h e y themse lves b e c o m e 

t h e seat o f disease. 

A C U T E T O N S I L L I T I S 

P r i m a r i l y , t h e t o n s i l consists o f (a) surface e p i t h e l i u m w h i c h 

is c o n t i n u o u s w i t h t h e o r o p h a r y n g e a l l i n i n g ; (b) crypts 

w h i c h are t u b e - l i k e i n v a g i n a t i o n s f r o m t h e surface e p i t h e 

l i u m ; a n d (c) t h e l y m p h o i d tissue. A c u t e i n f e c t i o n s o f t o n s i l 

m a y i n v o l v e these c o m p o n e n t s a n d are t h u s classified as: 

1 . 

2 . 

Acute catarrhal or superficial tonsillitis. H e r e t o n s i l l i t i s is a 

p a r t o f genera l i sed p h a r y n g i t i s a n d is m o s t l y seen i n 

v i r a l i n f e c t i o n s . 

Acute follicular tonsillitis. I n f e c t i o n spreads i n t o t h e 

c r y p t s w h i c h b e c o m e f i l l e d w i t h p u r u l e n t m a t e r i a l , 

p r e s e n t i n g at t h e o p e n i n g s o f c r y p t s as y e l l o w i s h 

spots ( F i g . 5 0 . 4 ) . 

r 

L y m p h a t i c D r a i n a g e 

L y m p h a t i c s f r o m t h e t o n s i l p i e r c e t h e s u p e r i o r c o n s t r i c t o r 

a n d d r a i n i n t o u p p e r d e e p c e r v i c a l nodes p a r t i c u l a r l y t h e 

j u g u l o d i g a s t r i c ( tons i l l a r ) n o d e s i t u a t e d b e l o w t h e angle o f 

m a n d i b l e . 

F i g u r e 5 0 . 4 

Acute fo l l i cular tonsi l l i t i s . 



Acute and Chronic Tonsillitis 

3. 

4 . 

Acute parenchymatous tonsillitis. H e r e t o n s i l substance is 

a f fec ted . T o n s i l is u n i f o r m l y e n l a r g e d a n d r e d . 

Acute membranous tonsillitis. I t is a stage ahead o f acute 

f o l l i c u l a r t o n s i l l i t i s w h e n e x u d a t i o n f r o m t h e crypts 

coalesces t o f o r m a m e m b r a n e o n t h e surface o f 

t o n s i l . 

A e t i o l o g y 

A c u t e t o n s i l l i t i s o f t e n affects s c h o o l - g o i n g c h i l d r e n , b u t 

also affects adul ts . I t is rare i n infants a n d i n persons w h o 

are a b o v e 5 0 years o f age. 

Haemolytic streptococcus is t h e m o s t c o m m o n l y i n f e c t i n g 

o r g a n i s m . O t h e r causes o f i n f e c t i o n m a y be staphylococci, 

pneumococci o r H. influenzae. T h e s e bacter ia m a y p r i m a r i l y 

i n f e c t t h e t o n s i l o r m a y be s e c o n d a r y t o a v i r a l i n f e c t i o n . 

F i g u r e 5 0 . 5 

A c u t e f o l l i c u l a r t o n s i l l i t i s . N o t e p u s b e a d s o n t h e s u r f a c e o f l e f t 

t o n s i l . O n t h e r i g h t p u s b e a d s h a v e c o a l e s c e d t o g e t h e r t o f o r m 

a m e m b r a n e . 

S y m p t o m s 
4 . 

T h e s y m p t o m s v a r y w i t h s e v e r i t y o f i n f e c t i o n . T h e p r e 

d o m i n a n t s y m p t o m s are: 

1 . Sore throat. 

2. Difficulty in swallowing. T h e c h i l d m a y refuse t o eat 

a n y t h i n g d u e t o l o c a l p a i n . 

3 . Fever. I t m a y v a r y from 38 t o 4 0 ° C a n d m a y be associ

a ted w i t h ch i l l s a n d rigors. S o m e t i m e s , a c h i l d p r e s 

ents w i t h an u n e x p l a i n e d f e v e r a n d i t is o n l y o n 

e x a m i n a t i o n t h a t an acute t o n s i l l i t i s is d i s c o v e r e d . 

4 . Earache. I t is e i t h e r r e f e r r e d p a i n from t h e t o n s i l o r t h e 

r e s u l t o f acute o t i t i s m e d i a w h i c h m a y o c c u r as a 

c o m p l i c a t i o n . 

5 . Constitutional symptoms. T h e y are u s u a l l y m o r e m a r k e d 

t h a n seen i n s i m p l e p h a r y n g i t i s a n d m a y i n c l u d e h e a d 

ache, g e n e r a l b o d y aches, malaise a n d c o n s t i p a t i o n . 

T h e r e m a y be a b d o m i n a l p a i n d u e t o m e s e n t e r i c 

l y m p h a d e n i t i s s i m u l a t i n g a c l i n i c a l p i c t u r e o f acute 

a p p e n d i c i t i s . 

1 . O f t e n t h e b r e a t h is f o e t i d a n d t o n g u e is coasted. 

2 . T h e r e is h y p e r a e m i a o f p i l l a r s , sof t palate a n d u v u l a . 

3 . T o n s i l s are r e d a n d s w o l l e n w i t h y e l l o w i s h spots o f 

p u r u l e n t m a t e r i a l p r e s e n t i n g at t h e o p e n i n g o f c r y p t s 

(acute follicular tonsillitis) o r t h e r e m a y be a w h i t i s h 

m e m b r a n e o n t h e m e d i a l surface o f t o n s i l w h i c h can 

be easily w i p e d a w a y w i t h a swab (acute membranous 

tonsillitis, F i g . 5 0 . 5 ) . T h e tonsi ls m a y be e n l a r g e d a n d 

c o n g e s t e d so m u c h so t h a t t h e y a l m o s t m e e t i n t h e 

m i d l i n e a l o n g w i t h s o m e o e d e m a o f t h e u v u l a a n d 

soft palate (acute parenchymatous tonsillitis). 

I. 

2 . 

3. 

T h e j u g u l o digastr ic l y m p h n o d e s are e n l a r g e d a n d 

t e n d e r . 

T r e a t m e n t J 

Patient is put to bed a n d e n c o u r a g e d t o t a k e p l e n t y o f 

fluids. 

Analgesics { a s p i r i n o r p a r a c e t a m o l ) are g i v e n a c c o r d i n g 

t o t h e age o f t h e p a t i e n t t o r e l i e v e l o c a l p a i n a n d b r i n g 

d o w n t h e fever . 

Antimicrobial therapy. M o s t o f t h e i n f e c t i o n s are d u e t o 

streptococcus, a n d p e n i c i l l i n is t h e d r u g o f c h o i c e . Patients 

a l l e rg ic t o p e n i c i l l i n can be t r e a t e d w i t h e r y t h r o m y 

c i n . A n t i b i o t i c s s h o u l d be c o n t i n u e d f o r 7—10 days. 

C o m p l i c a t i o n s 

1 . Chronic tonsillitis w i t h r e c u r r e n t acute attacks. T h i s is 

d u e t o i n c o m p l e t e r e s o l u t i o n o f acute i n f e c t i o n . 

C h r o n i c i n f e c t i o n m a y persist i n l y m p h o i d fo l l i c l es o f 

t h e t o n s i l i n t h e f o r m o f microabscesses. 

2 . Peritonsillar abscess. 

3. Parapharyngeal abscess. 

4 . Cervical abscess d u e t o s u p p u r a t i o n o f j u g u l o d i g a s t r i c 

l y m p h n o d e s . 

5 . Acute otitis media. R e c u r r e n t attacks o f acute o t i t i s 

m e d i a m a y c o i n c i d e w i t h r e c u r r e n t t o n s i l l i t i s . 

6 . Rheumatic fever. O f t e n seen i n assoc ia t ion w i t h t o n s i l 

l i t i s d u e t o G r o u p A b e t a - h a e m o l y t i c streptococci. 

7. Acute glomerulonephritis. R a r e these days. 

8 . Subacute bacterial endocarditis. A c u t e t o n s i l l i t i s i n a 

p a t i e n t w i t h v a l v u l a r hear t disease m a y b e c o m p l i 

c a t e d b y e n d o c a r d i t i s . I t is usual ly d u e t o Streptococcus 

viridans i n f e c t i o n . 



I 
Differential Diagnosis of Membrane 

Over the Tonsil 1 
1. Membranous tonsillitis. I t occurs d u e t o p y o g e n i c 

o r g a n i s m s . A n e x u d a t i v e m e m b r a n e f o r m s o v e r t h e 

m e d i a l surface o f t h e tons i l s , a l o n g w i t h t h e features 

o f acute t o n s i l l i t i s . 

2. Diphtheria. U n l i k e acute t o n s i l l i t i s w h i c h is a b r u p t i n 

onset , d i p h t h e r i a is s l o w e r i n onset w i t h less l o c a l 

d i s c o m f o r t , t h e m e m b r a n e i n d i p h t h e r i a e x t e n d s 

b e y o n d t h e tons i l s , o n t o t h e soft palate a n d is d i r t y 

grey i n c o l o u r . I t is a d h e r e n t a n d its r e m o v a l leaves a 

b l e e d i n g surface. U r i n e m a y s h o w a l b u m i n . S m e a r 

a n d c u l t u r e o f t h r o a t s w a b w i l l reveal Corynebacterium 

diphtheriae. 

3 . Vincent's angina. I t is i n s i d i o u s i n onset w i t h less f e v e r 

a n d less d i s c o m f o r t i n t h r o a t . M e m b r a n e , w h i c h u s u 

a l l y f o r m s o v e r o n e t o n s i l , c a n be easily r e m o v e d 

r e v e a l i n g an i r r e g u l a r u l c e r o n t h e t o n s i l . T h r o a t s w a b 

w i l l s h o w b o t h t h e o r g a n i s m s t y p i c a l o f disease, 

n a m e l y f u s i f o r m b a c i l l i a n d spirochaetes . 

4 . Infectious mononucleosis. T h i s o f t e n affects y o u n g a d u l t s . 

B o t h tonsi ls are v e r y m u c h e n l a r g e d , c o n g e s t e d a n d 

c o v e r e d w i t h m e m b r a n e . L o c a l d i s c o m f o r t is m a r k e d . 

L y m p h nodes are e n l a r g e d i n t h e p o s t e r i o r t r i a n g l e o f 

n e c k a l o n g w i t h s p l e n o m e g a l y . A t t e n t i o n t o disease is 

a t t r a c t e d because o f f a i l u r e o f t h e a n t i b i o t i c t r e a t m e n t . 

B l o o d smear m a y s h o w m o r e t h a n 5 0 % l y m p h o c y t e s , 

o f w h i c h a b o u t 1 0 % are a t y p i c a l . W h i t e c e l l c o u n t 

m a y be n o r m a l i n t h e f i r s t w e e k b u t rises i n t h e sec

o n d w e e k . P a u l - B u n n e l l test ( m o n o test) w i l l s h o w 

h i g h t i t r e o f h e t e r o p h i l a n t i b o d y . 

5 . Agranulocytosis. I t presents w i t h u l c e r a t i v e n e c r o t i c 

lesions n o t o n l y o n t h e tonsi ls b u t e l s e w h e r e i n t h e 

o r o p h a r y n x . P a t i e n t is severe ly i l l . I n acute f u l m i n a n t 

f o r m , t o t a l l e u c o c y t i c c o u n t is decreased to < 2 0 0 0 / 

c u m m o r e v e n as l o w as 5 0 / c u m m a n d p o l y m o r p h 

n e u t r o p h i l s m a y be r e d u c e d t o 5 % o r less. I n c h r o n i c 

o r r e c u r r e n t f o r m , t o t a l c o u n t is r e d u c e d t o 2 0 0 0 / 

c u m m w i t h less m a r k e d g r a n u l o c y t o p e n i a . 

6. Leukaemia. I n c h i l d r e n , 7 5 % o f l e u k a e m i a s are acute 

l y m p h o b l a s t i c a n d 25%> acute m y e l o g e n o u s o r c h r o n i c , 

w h i l e i n adul ts 2 0 % o f acute l e u k a e m i a s are l y m p h o 

c y t i c a n d 8 0 % n o n - l y m p h o c y t i c . 

P e r i p h e r a l b l o o d s h o w s T L C > 1 0 0 , 0 0 0 / c u m m . 

I t m a y b e n o r m a l o r less t h a n n o r m a l . A n a e m i a is 

a lways present a n d m a y be progress ive . Blasts cells are 

seen o n e x a m i n a t i o n o f t h e b o n e m a r r o w . 

7 . Aphthous ulcers. T h e y m a y i n v o l v e a n y p a r t o f o r a l 

c a v i t y o r o r o p h a r y n x . S o m e t i m e s , i t is s o l i t a r y a n d 

m a y i n v o l v e t h e t o n s i l a n d p i l l a r s . I t m a y be s m a l l o r 

q u i t e large a n d a l a r m i n g . I t is v e r y p a i n f u l . 

8 . Malignancy tonsil (see page 2 8 4 ) . 

9 . Traumatic ulcer. A n y i n j u r y t o o r o p h a r y n x heals b y f o r 

m a t i o n o f a m e m b r a n e . T r a u m a t o the t o n s i l area m a y 

o c c u r acc idendy w h e n h i t w i t h a t o o t h b r u s h , a p e n c i l 

h e l d i n m o u t h o r f i n g e r i n g i n t h e t h r o a t . M e m b r a n e 

appears w i t h i n 24 h o u r s . 

1 0 . Candidal infection of tonsil. 

D i a g n o s i s o f u l c e r o m e m b r a n o u s l e s i o n o f t h r o a t t h u s 

r e q u i r e s : 

1 . H i s t o r y . 

2 . P h y s i c a l e x a m i n a t i o n . 

3 . T o t a l a n d d i f f e r e n t i a l c o u n t s ( f o r a g r a n u l o c y t o s i s , l e u 

k a e m i a , n e u t r o p e n i a , i n f e c t i o u s m o n o n u c l e o s i s ) . 

4 . B l o o d smear ( f o r a t y p i c a l cells). 

5 . T h r o a t s w a b a n d c u l t u r e ( f o r p y o g e n i c bac ter ia ) , 

V i n c e n t ' s a n g i n a , d i p h t h e r i a c a n d i d a l i n f e c t i o n . 

6. B o n e m a r r o w a s p i r a t i o n o r n e e d l e b i o p s y . 

7 . O t h e r tests. P a u l - B u n n e l l o r m o n o spot test a n d 

b i o p s y o f t h e l e s i o n . 

F A U C I A L D I P H T H E R I A 

^ Aetiology J 

I t is a n acute specif ic i n f e c t i o n caused b y t h e G r a m - p o s i t i v e 

baci l lus , Corynebacterium diphtheriae. I t spreads b y d r o p l e t 

i n f e c t i o n . I n c u b a t i o n p e r i o d is 2—6 days. S o m e persons are 

" c a r r i e r s " o f this disease, i .e . t h e y h a r b o u r organisms i n t h e i r 

t h r o a t b u t have n o s y m p t o m s . 

Clinical Features 

C h i l d r e n are a f fec ted m o r e o f t e n t h o u g h n o age g r o u p is 

i m m u n e . O r o p h a r y n x is c o m m o n l y i n v o l v e d a n d t h e l a r 

y n x a n d nasal c a v i t y m a y also be a f fec ted . 

I n t h e o r o p h a r y n x , a g r e y i s h w h i t e m e m b r a n e f o r m s 

o v e r t h e tons i l s a n d spreads t o t h e sof t palate a n d p o s t e r i o r 

p h a r y n g e a l w a l l . I t is q u i t e t e n a c i o u s a n d causes b l e e d i n g 

w h e n r e m o v e d . C e r v i c a l l y m p h n o d e s , p a r t i c u l a r l y t h e 

j u g u l o d i g a s t r i c , b e c o m e e n l a r g e d a n d t e n d e r , s o m e t i m e s 

p r e s e n t i n g a " b u l l - n e c k " appearance . P a t i e n t is i l l a n d t o x -

a e m i c b u t f e v e r s e l d o m rises a b o v e 3 8 ° C . 

Complications 

E x o t o x i n p r o d u c e d b y C . diphtheriae is t o x i c t o t h e h e a r t 

a n d nerves . I t causes myocarditis, cardiac arrhythmias a n d acute 

circu la tory failure. 

N e u r o l o g i c a l c o m p l i c a t i o n s usual ly appear a f e w w e e k s 

af ter i n f e c t i o n a n d i n c l u d e paralysis of soft palate, diaphragm 

a n d ocular muscles. 



Acute and Chronic Tonsillitis 

I n t h e l a r y n x , d i p h t h e r i t i c m e m b r a n e m a y cause a i r w a y 

o b s t r u c t i o n . 

T r e a t m e n t J 

T r e a t m e n t o f d i p h t h e r i a is s tar ted o n c l i n i c a l s u s p i c i o n 

w i t h o u t w a i t i n g f o r t h e c u l t u r e r e p o r t . A i m is to neutra l i se 

t h e free e x o t o x i n s t i l l c i r c u l a t i n g i n t h e b l o o d a n d to k i l l 

t h e o r g a n i s m s p r o d u c i n g this e x o t o x i n . D o s e o f a n t i t o x i n 

is based o n t h e site i n v o l v e d a n d t h e d u r a t i o n a n d s e v e r i t y 

o f disease. I t is 2 0 , 0 0 0 t o 4 0 , 0 0 0 u n i t s f o r d i p h t h e r i a i n less 

t h a n 48 h o u r s , o r w h e n t h e m e m b r a n e is c o n f i n e d t o t h e 

tonsi ls o n l y ; a n d 8 0 , 0 0 0 t o 1 2 0 , 0 0 0 u n i t s , i f disease has 

lasted l o n g e r t h a n 4 8 h o u r s , o r t h e m e m b r a n e is m o r e 

e x t e n s i v e . A n t i t o x i n is g i v e n b y i . v . i n f u s i o n i n saline i n 

a b o u t 60 m i n u t e s . S e n s i t i v i t y t o horse s e r u m s h o u l d be 

tes ted b y c o n j u n c t i v a l o r i n t r a c u t a n e o u s test w i t h d i l u t e d 

a n t i t o x i n , a n d a d r e n a l i n e s h o u l d be at h a n d f o r any i m m e 

dia te h y p e r s e n s i t i v i t y . I n t h e presence o f h y p e r s e n s i t i v i t y 

r e a c t i o n , d e s e n s i t i z a t i o n s h o u l d be d o n e . 

A n t i b i o t i c s u s e d are b e n z y l p e n i c i l l i n 6 0 0 m g 6 - h o u r l y 

f o r 7 days. E r y t h r o m y c i n is u s e d i n p e n i c i l l i n - s e n s i t i v e 

i n d i v i d u a l s (500 m g 6 h o u r l y o r a l l y ) . 

C H R O N I C T O N S I L L I T I S 

A e t i o l o g y 

1. 

2 . 

3 . 

4 . 

I t m a y b e a c o m p l i c a t i o n o f a c u t e tonsi l l i t i s . Pa thologica l ly , 

microabscesses w a l l e d o f f b y f i b r o u s tissue have been 

seen i n the l y m p h o i d fol l ic les o f t h e tonsils. 

S u b c l i n i c a l i n f e c t i o n s o f tons i l s w i t h o u t an acute 

at tack . 

M o s t l y affects c h i l d r e n a n d y o u n g adul ts . R a r e l y 

o c c u r s a f ter 50 years . 

C h r o n i c i n f e c t i o n i n sinuses o r t e e t h m a y be a p r e d i s 

p o s i n g f a c t o r . 

T y p e s 

Chronic follicular tonsillitis. H e r e t o n s i l l a r c r y p t s are f u l l o f 

i n f e c t e d cheesy m a t e r i a l w h i c h s h o w s o n t h e surface as 

y e l l o w i s h spots. 

Chronic parenchymatous tonsillitis. T h e r e is hyperplas ia o f 

l y m p h o i d t issue. T o n s i l s are v e r y m u c h e n l a r g e d a n d 

m a y i n t e r f e r e w i t h speech, d e g l u t i t i o n a n d r e s p i r a t i o n 

( F i g . 5 0 . 6 ) . A t t a c k s o f sleep a p n o e a m a y o c c u r . L o n g 

s t a n d i n g cases d e v e l o p features o f c o r p u l m o n a l e . 

Chronic fibroid tonsillitis. T o n s i l s are s m a l l b u t i n f e c t e d , 

w i t h h i s t o r y o f r e p e a t e d sore t h r o a t s . 

F i g u r e 5 0 . 6 

P a r e n c h y m a t o u s t o n s i l l i t i s . T h e t w o t o n s i l s a r e a l m o s t t o u c h i n g 

e a c h o t h e r c a u s i n g p r o b l e m s o f d e g l u t i t i o n , s p e e c h a n d 

r e s p i r a t i o n . 

C l i n i c a l F e a t u r e s 

1 . R e c u r r e n t attacks o f sore t h r o a t o r acute t o n s i l l i t i s . 

2 . C h r o n i c i r r i t a t i o n i n t h r o a t w i t h c o u g h . 

3 . B a d taste i n m o u t h a n d f o u l b r e a t h (halitosis) d u e t o 

p u s i n c r y p t s . 

4 . T h i c k speech, d i f f i c u l t y i n s w a l l o w i n g a n d c h o k i n g 

spells at n i g h t ( w h e n tonsils are large a n d obs t ruc t ive ) . 

E x a m i n a t i o n 

1. T o n s i l s m a y s h o w v a r y i n g degree o f e n l a r g e m e n t . 

S o m e t i m e s t h e y m e e t i n t h e m i d l i n e ( c h r o n i c p a r e n 

c h y m a t o u s t y p e ) . 

2 . T h e r e m a y be y e l l o w i s h beads o f pus o n t h e m e d i a l 

surface o f t o n s i l ( c h r o n i c f o l l i c u l a r t y p e ) . 

3 . T o n s i l s are s m a l l b u t pressure o n t h e a n t e r i o r p i l l a r 

expresses f r a n k pus o r cheesy m a t e r i a l ( c h r o n i c f i b r o i d 

t y p e ) . 

4 . F l u s h i n g o f a n t e r i o r p i l lars c o m p a r e d t o t h e rest o f t h e 

p h a r y n g e a l m u c o s a is an i m p o r t a n t s i g n o f c h r o n i c 

t o n s i l l a r i n f e c t i o n . 

5 . E n l a r g e m e n t o f j u g u l o d i g a s t r i c l y m p h n o d e s is a r e l i 

able s i g n o f c h r o n i c t o n s i l l i t i s . D u r i n g acute attacks, 

t h e n o d e s enlarge f u r t h e r a n d b e c o m e t e n d e r . 

T r e a t m e n t ^ 

1. C o n s e r v a t i v e t r e a t m e n t consists o f a t t e n t i o n t o g e n 

eral h e a l t h , d i e t , t r e a t m e n t o f c o - e x i s t e n t i n f e c t i o n o f 

t e e t h , nose a n d sinuses. 



D i s e a s e s o f P h a r y n x 

2 . T o n s i l l e c t o m y is i n d i c a t e d w h e n tonsi ls i n t e r f e r e w i t h 

speech, d e g l u t i t i o n a n d r e s p i r a t i o n o r cause r e c u r r e n t 

attacks (see C h a p t e r 9 1 ) . 

Complications 

1 . P e r i t o n s i l l a r abscess. 

2 . P a r a p h a r y n g e a l abscess. 

3 . I n t r a t o n s i l l a r abscess. 

4 . T o n s i l l o l i t h s . 

5 . T o n s i l l a r cyst. 

6 . Focus o f i n f e c t i o n i n r h e u m a t i c fever , acute g l o m e r u 

l o n e p h r i t i s , eye a n d s k i n d i sorders . 

Tonsilloliths (calculus of the tonsil). I t is seen i n c h r o n i c 

t o n s i l l i t i s w h e n its c r y p t is b l o c k e d w i t h r e t e n t i o n o f debr i s . 

I n o r g a n i c salts o f c a l c i u m and m a g n e s i u m are t h e n depos i ted 

l e a d i n g t o f o r m a t i o n o f a s t o n e . I t m a y g r a d u a l l y enlarge 

a n d t h e n u lcera te t h r o u g h t h e t o n s i l . 

T o n s i l l o l i t h s are m o r e o f t e n seen i n adul ts a n d g i v e rise 

t o l o c a l d i s c o m f o r t o r f o r e i g n b o d y sensat ion. T h e y are 

easily d i a g n o s e d b y p a l p a t i o n o r g r i t t y f e e l i n g o n p r o b i n g . 

T r e a t m e n t is s i m p l e r e m o v a l o f t h e s tone o r t o n s i l l e c t o m y , 

i f t h a t be i n d i c a t e d f o r associated sepsis o r f o r t h e d e e p l y 

set s tone w h i c h c a n n o t be r e m o v e d . 

Intratonsillar abscess. I t is a c c u m u l a t i o n o f pus w i t h i n the 

substance o f tons i l . I t usually f o l l o w s b l o c k i n g o f the c r y p t 

o p e n i n g i n acute fo l l i cu lar tonsi l l i t i s . T h e r e is m a r k e d loca l 

p a i n and dysphagia. T o n s i l appears s w o l l e n and r e d . T r e a t m e n t 

is a d m i n i s t r a t i o n o f ant ib iot ics a n d drainage o f the abscess i f 

r e q u i r e d ; later t o n s i l l e c t o m y s h o u l d be p e r f o r m e d . 

Tonsillar cyst. I t is d u e t o b l o c k a g e o f a t o n s i l l a r c r y p t a n d 

appears as a y e l l o w i s h s w e l l i n g o v e r t h e t o n s i l . V e r y o f t e n 

i t is s y m p t o m l e s s . I t can be easily d r a i n e d . 

D I S E A S E S O F L I N G U A L T O N S I L S 

1. A c u t e l i n g u a l tonsi l l i t i s A c u t e i n f e c t i o n o f a l i n g u a l 

tons i l gives rise t o uni la tera l dysphagia and f e e l i n g o f 

l u m p i n the throa t . O n e x a m i n a t i o n w i t h a laryngeal 

m i r r o r , l i n g u a l tons i l m a y appear enlarged and congested, 

s o m e t i m e s s a i d d e d w i t h follicles l i k e the ones seen i n 

acute fo l l i cu lar tonsi l l i t is . C e r v i c a l l y m p h nodes m a y be 

enlarged. T r e a t m e n t is b y ant ib iot ics . 

2 . H y p e r t r o p h y o f l i n g u a l t o n s i l s M o s t l y , i t is a 

c o m p e n s a t o r y h y p e r t r o p h y o f l y m p h o i d tissue i n 

response t o r e p e a t e d i n f e c t i o n s i n t o n s i l l e c t o m i s e d 

p a t i e n t s . U s u a l c o m p l a i n t s are d i s c o m f o r t o n s w a l 

l o w i n g , f e e l i n g o f l u m p i n t h e t h r o a t , d r y c o u g h a n d 

t h i c k v o i c e . 

M i r r o r e x a m i n a t i o n o f t h e base o f t o n g u e w i l l s h o w 

e n l a r g e m e n t o f l i n g u a l tons i l s , s o m e t i m e s associated 

w i t h d i l a t e d v e i n s o v e r i t . T r e a t m e n t is c o n s e r v a t i v e . 

S o m e t i m e s , d i a t h e r m y c o a g u l a t i o n o r e x c i s i o n o f l i n 

g u a l tonsi ls has t o b e d o n e . T h e s e days t h e y are exc i sed 

b y laser s u r g e r y . 

3 . A b s c e s s o f l i n g u a l t o n s i l I t is a rare c o n d i t i o n b u t 

c a n f o l l o w a c u t e l i n g u a l t o n s i l l i t i s . S y m p t o m s are 

severe u n i l a t e r a l d y s p h a g i a , p a i n i n t h e t o n g u e , 

excess ive s a l i v a t i o n a n d s o m e d e g r e e o f t r i s m u s . 

P r o t r u s i o n o f t h e t o n g u e is p a i n f u l . J u g u l o d i g a s t r i c 

n o d e s w i l l be e n l a r g e d a n d t e n d e r . I t is a p o t e n t i a l l y 

d a n g e r o u s c o n d i t i o n as l a r y n g e a l o e d e m a c a n easily 

f o l l o w . 

D i a g n o s i s is m a d e b y m i r r o r e x a m i n a t i o n a n d p a l 

p a t i o n o f the base o f t o n g u e . T r e a t m e n t is b y a n t i b i 

o t i c s , analgesics, p r o p e r h y d r a t i o n a n d i n c i s i o n a n d 

dra inage o f t h e abscess. 



Head and Neck Space Infections 

P A R O T I D A B S C E S S 

I t is s u p p u r a t i o n o f t h e p a r o t i d space. D e e p c e r v i c a l fascia 

splits i n t o t w o layers , s u p e r f i c i a l a n d d e e p , t o enclose t h e 

p a r o t i d g l a n d a n d its associated s t r u c t u r e s . P a r o t i d space 

lies d e e p t o its s u p e r f i c i a l l ayer . 

Contents o f p a r o t i d space i n c l u d e p a r o t i d g l a n d a n d its 

associated p a r o t i d l y m p h nodes, facial n e r v e , e x t e r n a l c a r o t i d 

a r t e r y a n d r e t r o m a n d i b u l a r v e i n . Fascial l a y e r is v e r y t h i c k 

s u p e r f i c i a l l y b u t v e r y t h i n o n t h e deep side o f t h e p a r o t i d 

g l a n d w h e r e p a r o t i d abscess c a n b u r s t t o f o r m a p a r a p h a 

r y n g e a l abscess a n d t h e n c e spread t o t h e m e d i a s t i n u m . 

A e t i o l o g y 

D e h y d r a t i o n , p a r t i c u l a r l y i n p o s t - s u r g i c a l cases a n d d e b i l i 

t a t e d p a t i e n t s , w i t h stasis o f sa l ivary flow is t h e p r e d i s p o s 

i n g cause. I n f e c t i o n f r o m t h e o r a l c a v i t y travels v i a t h e 

Stenson's d u c t t o i n v a d e t h e p a r o t i d g l a n d . M u l t i p l e s m a l l 

abscesses m a y f o r m i n t h e p a r e n c h y m a . T h e y m a y t h e n 

coalesce t o f o r m a s ingle abscess. 

capsule. O p e n i n g o f t h e Stenson's d u c t b e c o m e s c o n g e s t e d 

a n d m a y e x u d e pus o n pressure o v e r t h e p a r o t i d . P a t i e n t is 

t o x i c , r u n n i n g h i g h f e v e r a n d d e h y d r a t e d . 

[ D i a g n o s i s [ 

D i a g n o s i s o f t h e abscess c a n be m a d e b y u l t r a s o u n d o r C T 

scan. M o r e t h a n o n e l o c u l i o f pus m a y be seen. A s p i r a t i o n 

o f abscess c a n be d o n e f o r c u l t u r e a n d s e n s i t i v i t y o f t h e 

causative o r g a n i s m s . 

T r e a t m e n t 

C o r r e c t t h e d e h y d r a t i o n , i m p r o v e o r a l h y g i e n e a n d p r o 

m o t e sal ivary flow. I n t r a v e n o u s a n t i b i o t i c s are i n s t i t u t e d . 

S u r g i c a l dra inage u n d e r l o c a l o r genera l anaesthesia is 

c a r r i e d o u t b y a p r e a u r i c u l a r i n c i s i o n as e m p l o y e d f o r 

p a r o t i d e c t o m y . S k i n flap is raised t o expose surface o f t h e 

g l a n d , a n d t h e abscess o r abscesses are b l u n t l y o p e n e d 

w o r k i n g p a r a l l e l t o t h e branches o f t h e V l l t h n e r v e . S k i n 

i n c i s i o n is l o o s e l y a p p r o x i m a t e d o v e r a d r a i n a n d a l l o w e d 

t o hea l b y s e c o n d a r y i n t e n t i o n . 

B a c t e r i o l o g y 

M o s t c o m m o n o r g a n i s m is Staph, aureus b u t Streptococci, 

a n a e r o b i c o r g a n i s m s a n d r a r e l y t h e g r a m n e g a t i v e o r g a n 

isms have b e e n c u l t u r e d . 

C l i n i c a l F e a t u r e s 

U s u a l l y f o l l o w s 5 - 7 days after o p e r a t i o n . T h e r e is s w e l l 

i n g , redness, i n d u r a t i o n s a n d tenderness i n t h e p a r o t i d area 

a n d at t h e ang le o f m a n d i b l e . 

P a r o t i d abscess is u s u a l l y u n i l a t e r a l , b u t b i l a t e r a l abscesses 

m a y o c c u r . F l u c t u a t i o n is d i f f i c u l t t o e l i c i t d u e t o t h i c k 

L U D W I G ' S A N G I N A 

A p p l i e d A n a t o m y 

S u b m a n d i b u l a r space lies b e t w e e n m u c o u s m e m b r a n e o f 

t h e floor o f m o u t h a n d t o n g u e o n o n e side a n d s u p e r f i c i a l 

l ayer o f deep c e r v i c a l fascia e x t e n d i n g b e t w e e n t h e h y o i d 

b o n e a n d m a n d i b l e o n t h e o t h e r ( F i g . 51 .1 ) . I t is d i v i d e d 

i n t o t w o c o m p a r t m e n t s b y t h e m y l o h y o i d m u s c l e : 

( a ) sublingual c o m p a r t m e n t (above t h e m y l o h y o i d ) 

( b ) submaxillary a n d s u b m e n t a l c o m p a r t m e n t ( b e l o w t h e 

m y l o h y o i d ) . 
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Figure 51.2 

R o o t s o f m o l a r t e e t h p r o j e c t b e l o w , a n d t h o s e o f p r e m o l a r s 

a b o v e t h e a t t a c h m e n t o f m y l o h y o i d m u s c l e . 

T h e t w o c o m p a r t m e n t s are c o n t i n u o u s a r o u n d t h e p o s 

t e r i o r b o r d e r o f m y l o h y o i d m u s c l e . 

L u d w i g ' s a n g i n a is i n f e c t i o n o f s u b m a n d i b u l a r space. 

A e t i o l o g y 

1. 

2 . 

Dental infections. T h e y a c c o u n t f o r 8 0 % o f t h e cases. 

R o o t s o f p r e m o l a r s o f t e n l i e a b o v e t h e a t t a c h m e n t o f 

m y l o h y o i d a n d cause s u b l i n g u a l space i n f e c t i o n w h i l e 

r o o t s o f t h e m o l a r t e e t h e x t e n d u p t o o r b e l o w t h e 

m y l o h y o i d l i n e a n d p r i m a r i l y cause s u b m a x i l l a r y space 

i n f e c t i o n ( F i g . 5 1 . 2 ) . 

Submandibular sialadenitis, injuries of oral mucosa a n d 

f rac tures o f the m a n d i b l e a c c o u n t f o r o t h e r cases. 

B a c t e r i o l o g y 

M i x e d i n f e c t i o n s i n v o l v i n g b o t h aerobes a n d anaerobes 

are c o m m o n . A l p h a h a e m o l y t i c Streptococci, Staphylococci, 

a n d bac tero ides g r o u p s are c o m m o n . R a r e l y H. influenzae, 

Esch. coli a n d Pseudomonas are seen. 

C l i n i c a l F e a t u r e s 

T h e r e is m a r k e d d i f f i c u l t y i n s w a l l o w i n g ( o d y n o p h a g i a ) 

w i t h v a r y i n g degrees o f t r i s m u s . 

W h e n i n f e c t i o n is l o c a l i s e d t o t h e s u b l i n g u a l space, 

s t ruc tures i n t h e f l o o r o f m o u t h are s w o l l e n a n d t o n g u e 

seems t o b e p u s h e d u p a n d b a c k . 

W h e n i n f e c t i o n spreads t o s u b m a x i l l a r y space, s u b m e n 

tal a n d s u b m a n d i b u l a r reg ions b e c o m e s w o l l e n a n d t e n d e r , 

a n d i m p a r t w o o d y - h a r d fee l . U s u a l l y , t h e r e is c e l l u l i t i s o f 

t h e tissues r a t h e r t h a n f r a n k abscess. T o n g u e is p r o g r e s 

s ive ly p u s h e d u p w a r d s a n d b a c k w a r d s t h r e a t e n i n g t h e a i r 

w a y . L a r y n g e a l o e d e m a m a y appear . 

1 I T r e a t m e n t 

1. S y s t e m i c a n t i b i o t i c s . 

2 . I n c i s i o n a n d dra inage o f abscess. 

(a) I n t r a o r a l — i f i n f e c t i o n is s t i l l l o c a l i s e d t o s u b l i n 

g u a l space. 

(b) E x t e r n a l — - i f i n f e c t i o n i n v o l v e s s u b m a x i l l a r y 

space. A transverse i n c i s i o n e x t e n d i n g f r o m o n e 

angle o f m a n d i b l e t o t h e o t h e r is m a d e w i t h v e r t i 

ca l o p e n i n g o f m i d l i n e m u s c u l a t u r e o f t o n g u e 

w i t h a b l u n t haemosta t . V e r y o f t e n i t is serous 

f l u i d r a t h e r t h a n f r a n k pus t h a t is e n c o u n t e r e d . 

3 . T r a c h e o s t o m y , i f a i r w a y is e n d a n g e r e d . 

J C o m p l i c a t i o n s J 

1. Spread o f i n f e c t i o n t o p a r a p h a r y n g e a l a n d r e t r o p h a 

r y n g e a l spaces a n d t h e n c e t o t h e m e d i a s t i n u m . 

2 . A i r w a y o b s t r u c t i o n d u e t o l a r y n g e a l o e d e m a , o r 

s w e l l i n g a n d p u s h i n g b a c k o f t h e t o n g u e . 

3 . S e p t i c a e m i a . 

4 . A s p i r a t i o n p n e u m o n i a . 

P E R I T O N S I L L A R A B S C E S S ( Q U I N S Y ) 

I t is a c o l l e c t i o n o f pus i n t h e p e r i t o n s i l l a r space w h i c h lies 

b e t w e e n t h e capsule o f t o n s i l a n d the s u p e r i o r c o n s t r i c t o r 

m u s c l e . 



H e a d a n d N e c k S p a c e Infect ions 

| A e t i o l o g y | 

P e r i t o n s i l l a r abscess usual ly f o l l o w s acute t o n s i l l i t i s t h o u g h 

i t m a y arise d e n o v o w i t h o u t p r e v i o u s h i s t o r y o f sore 

throa ts . F i rs t , o n e o f t h e t o n s i l l a r c rypts , u s u a l l y t h e c r y p t a 

m a g n a , gets i n f e c t e d a n d sealed o f f . I t f o r m s an i n t r a t o n s i l 

lar abscess w h i c h t h e n bursts t h r o u g h t h e t o n s i l l a r capsule 

t o set u p peritonsillitis a n d t h e n an abscess. 

C u l t u r e o f pus f r o m t h e abscess m a y revea l p u r e g r o w t h 

o f Strept. pyogenes, Staph, aureus o r a n a e r o b i c o r g a n i s m s . 

M o r e o f t e n t h e g r o w t h is m i x e d , w i t h b o t h aerob ic a n d 

a n a e r o b i c o r g a n i s m s . 

C l i n i c a l F e a t u r e s 

P e r i t o n s i l l a r abscess m o s t l y affects adul ts a n d r a r e l y t h e 

c h i l d r e n t h o u g h acute t o n s i l l i t i s is m o r e c o m m o n i n c h i l 

d r e n . U s u a l l y , i t is u n i l a t e r a l t h o u g h occas iona l ly b i l a t e r a l 

abscesses are r e c o r d e d . C l i n i c a l features are d i v i d e d i n t o : 

1 . G e n e r a l . T h e y are d u e t o sept icaemia a n d r e s e m b l e 

a n y acute i n f e c t i o n . T h e y i n c l u d e f e v e r ( u p t o 1 0 4 ° F ) , 

ch i l l s a n d rigors, g e n e r a l malaise , b o d y aches, h e a d 

ache, nausea a n d c o n s t i p a t i o n . 

2 . L o c a l 

(i) Severe p a i n i n t h r o a t . U s u a l l y u n i l a t e r a l . 

( i i) O d y n o p h a g i a . I t is so m a r k e d t h a t t h e p a t i e n t 

c a n n o t e v e n s w a l l o w his o w n saliva w h i c h d r i b 

bles f r o m t h e angle o f his m o u t h . P a t i e n t is u s u 

a l l y d e h y d r a t e d . 

( i i i ) M u f f l e d a n d t h i c k speech, o f t e n c a l l e d " H o t 

p o t a t o v o i c e " . 

( iv) F o u l b r e a t h d u e t o sepsis i n t h e o r a l c a v i t y a n d 

p o o r h y g i e n e . 

(v) I p s i l a t e r a l earache. T h i s is r e f e r r e d p a i n v i a C N 

I X w h i c h supplies b o t h t h e t o n s i l a n d t h e ear. 

(v i ) T r i s m u s d u e t o spasm o f p t e r y g o i d muscles w h i c h 

are i n close p r o x i m i t y t o t h e s u p e r i o r c o n s t r i c t o r . 

E x a m i n a t i o n 

1 . 

2 . 

3. 

4 . 

5 . 

T h e t o n s i l , pi l lars a n d soft palate o n t h e i n v o l v e d side 

are c o n g e s t e d a n d s w o l l e n . T o n s i l i t se l f m a y n o t appear 

e n l a r g e d as i t gets b u r i e d i n t h e o e d e m a t o u s pi l lars 

( F i g . 51 .3 ) . 

U v u l a is s w o l l e n a n d o e d e m a t o u s a n d p u s h e d t o t h e 

o p p o s i t e side. 

B u l g i n g o f t h e soft palate a n d a n t e r i o r p i l l a r a b o v e t h e 

t o n s i l . 

M u c o p u s m a y be seen c o v e r i n g t h e t o n s i l l a r r e g i o n . 

C e r v i c a l l y m p h a d e n o p a t h y is c o m m o n l y seen. T h i s 

i n v o l v e s j u g u l o d i g a s t r i c l y m p h n o d e s . 

F i g u r e 51 .3 

P e r i t o n s i l l a r a b s c e s s l e f t s i d e . 

6. T o r t i c o l l i s . P a t i e n t keeps t h e n e c k t i l t e d t o t h e side 

o f abscess. 

T r e a t m e n t ^ 

1 . Hospitalisation. 

2. Intravenous fluids t o c o m b a t d e h y d r a t i o n . 

3 . Antibiotics. Su i tab le a n t i b i o t i c s i n large i . v . doses t o 

c o v e r b o t h aerob ic a n d a n a e r o b i c o r g a n i s m s . 

4 . Analgesics l i k e p a r a c e t a m o l is g i v e n f o r r e l i e f o f p a i n 

a n d t o l o w e r t h e t e m p e r a t u r e . S o m e t i m e s , s t r o n g e r 

analgesics l i k e p e t h i d i n e m a y be r e q u i r e d . A s p i r i n is 

a v o i d e d because o f t h e d a n g e r o f b l e e d i n g . 

5 . Oral hygiene s h o u l d be m a i n t a i n e d b y h y d r o g e n p e r 

o x i d e o r saline m o u t h washes . 

T h e a b o v e c o n s e r v a t i v e measures m a y c u r e p e r i t o n s i l 

l i t i s . I f a f r a n k abscess has f o r m e d , i n c i s i o n a n d dra inage 

w i l l be r e q u i r e d . 

I n c i s i o n a n d d r a i n a g e o f a b s c e s s A p e r i t o n s i l l a r abscess 

is o p e n e d at t h e p o i n t o f m a x i m u m b u l g e a b o v e t h e u p p e r 

p o l e o f t o n s i l o r j u s t la tera l t o t h e p o i n t o f j u n c t i o n o f 

a n t e r i o r p i l l a r w i t h a l i n e d r a w n t h r o u g h t h e base o f u v u l a 

( F i g . 5 1 . 4 ) . W i t h t h e h e l p o f a g u a r d e d k n i f e , a smal l stab 

i n c i s i o n is m a d e a n d t h e n a sinus forceps i n s e r t e d t o o p e n 

t h e abscess. P u t t i n g t h e sinus forceps t h e f o l l o w i n g day 

m a y also be necessary t o d r a i n a n y r e a c c u m u l a t i o n . 

I n t e r v a l t o n s i l l e c t o m y T o n s i l s are r e m o v e d f o u r t o six 

w e e k s f o l l o w i n g an at tack o f q u i n s y . 

A b s c e s s o r h o t t o n s i l l e c t o m y S o m e p e o p l e p r e f e r t o 

d o ' h o t ' t o n s i l l e c t o m y ins tead o f i n c i s i o n a n d dra inage . 

Abscess t o n s i l l e c t o m y has t h e risk o f r u p t u r e o f t h e abscess 

d u r i n g anaesthesia, a n d excessive b l e e d i n g at t h e t i m e o f 

o p e r a t i o n . 



D i s e a s e s o f P h a r y n x 

C o m p l i c a t i o n s R E T R O P H A R Y N G E A L A B S C E S S 

R a r e w i t h m o d e r n t h e r a p y . 

P a r a p h a r y n g e a l abscess (a p e r i t o n s i l l a r abscess is a 

p o t e n t i a l p a r a p h a r y n g e a l abscess). 

O e d e m a o f l a r y n x . T r a c h e o s t o m y m a y be r e q u i r e d . 

S e p t i c a e m i a . O t h e r c o m p l i c a t i o n s l i k e e n d o c a r d i t i s , 

n e p h r i t i s , b r a i n abscess m a y o c c u r . 

P n e u m o n i t i s o r l u n g abscess. D u e t o a s p i r a t i o n o f p u s , 

i f s p o n t a n e o u s r u p t u r e o f abscess has t a k e n place . 

J u g u l a r v e i n t h r o m b o s i s . 

S p o n t a n e o u s h a e m o r r h a g e f r o m c a r o t i d a r t e r y o r 

j u g u l a r v e i n . 

Horizontal line 
through base 

of uvula 

Line along 
anterior pillar 

A p p l i e d A n a t o m y 

R e t r o p h a r y n g e a l s p a c e I t lies b e h i n d the p h a r y n x 

b e t w e e n t h e b u c c o p h a r y n g e a l fascia c o v e r i n g pharyngea l 

c o n s t r i c t o r muscles a n d t h e p r e v e r t e b r a l fascia. I t extends 

from t h e base o f s k u l l to the b i f u r c a t i o n o f trachea. T h e space 

is d i v i d e d i n t o t w o lateral c o m p a r t m e n t s {spaces o f G i l l e t t e ) 

b y a f i b r o u s raphe (F ig . 51 .5 ) . E a c h lateral space contains 

r e t r o p h a r y n g e a l nodes w h i c h usual ly disappear at 3—4 years 

o f age. Parapharyngeal space c o m m u n i c a t e s w i t h t h e r e t r o 

p h a r y n g e a l space. I n f e c t i o n o f r e t r o p h a r y n g e a l space can pass 

d o w n b e h i n d the oesophagus i n t o t h e m e d i a s t i n u m . 

P r e v e r t e b r a l s p a c e I t lies b e t w e e n t h e v e r t e b r a l bodies 

p o s t e r i o r l y a n d t h e p r e v e r t e b r a l fascia a n t e r i o r l y . I t ex tends 

f r o m t h e base t o s k u l l o f c o c c y x . I n f e c t i o n o f th is space 

usual ly c o m e s f r o m t h e caries o f s p i n e . Abscess o f th is 

space p r o d u c e s a m i d l i n e b u l g e i n contras t t o abscess o f 

r e t r o p h a r y n g e a l space w h i c h causes u n i l a t e r a l b u l g e . 

A C U T E R E T R O P H A R Y N G E A L A B S C E S S 

F i g u r e 51.4 

P e r i t o n s i l l a r a b s c e s s . S i t e o f d r a i n a g e i s j u s t l a t e r a l t o t h e j u n c 

t i o n o f v e r t i c a l l i n e t h r o u g h a n t e r i o r p i l l a r a n d h o r i z o n t a l l i n e 

t h r o u g h b a s e o f u v u l a . 

A e t i o l o g y 

I t is c o m m o n l y seen i n c h i l d r e n b e l o w 3 years. I t is t h e 

resul t o f s u p p u r a t i o n o f r e t r o p h a r y n g e a l l y m p h nodes sec

o n d a i y t o i n f e c t i o n i n t h e a d e n o i d s , n a s o p h a r y n x , p o s t e 

rior nasal sinuses o r nasal c a v i t y . I n adul ts , i t m a y resul t 

Prevertebral space 

CN IX, X, XI 

Parotid gland 

Parapharyngeal space 

• Anterior compartment 
• Posterior compartment 

Medial pterygoid muscle 

Prevertebral 
fascia 
Alar fascia 
Danger space 

Buccopharyngeal 
fascia 

Retropharyngeal space 

Peritonsillar space 
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S p a c e s i n r e l a t i o n t o p h a r y n x w h e r e a b s c e s s e s c a n f o r m . 



H e a d a n d N e c k S p a c e Infect ions 

f r o m p e n e t r a t i n g i n j u r y o f p o s t e r i o r p h a r y n g e a l w a l l o r 

c e r v i c a l oesophagus . R a r e l y , pus f r o m acute m a s t o i d i t i s 

t racks a l o n g t h e u n d e r s u r f a c e o f p e t r o u s b o n e t o p r e s e n t as 

r e t r o p h a r y n g e a l abscess. 

C l i n i c a l F e a t u r e s 

1 . 

2. 
3 . 

4 . 

Dysphagia a n d difficulty in breathing are p r o m i n e n t 

s y m p t o m s as t h e abscess obs t ructs t h e air a n d f o o d 

passages. 

Stridor a n d croupy cough m a y be present . 

Torticollis. T h e n e c k b e c o m e s s t i f f a n d t h e h e a d is k e p t 

e x t e n d e d . 

Bulge in posterior pharyngeal wall. U s u a l l y seen o n o n e 

side o f t h e m i d l i n e . 

R a d i o g r a p h o f soft tissue la tera l v i e w o f t h e n e c k s h o w s 

w i d e n i n g o f p r e v e r t e b r a l s h a d o w a n d poss ib ly e v e n t h e 

presence o f gas ( F i g . 5 1 . 6 ) . 

T r e a t m e n t 

1 . Incision and drainage of abscess. T h i s is usual ly d o n e 

w i t h o u t anaesthesia as t h e r e is r i s k o f r u p t u r e o f abscess 

F i g u r e 51 .6 

R e t r o p h a r y n g e a l a b s c e s s . R a d i o g r a p h o f s o f t t i s s u e , l a t e r a l 

v i e w n e c k s h o w i n g w i d e n i n g o f p r e v e r t e b r a l s p a c e w i t h g a s 

f o r m a t i o n . 

d u r i n g i n t u b a t i o n . C h i l d is k e p t s u p i n e w i t h h e a d 

l o w . M o u t h is o p e n e d w i t h a gag. A v e r t i c a l i n c i s i o n 

is g i v e n i n t h e m o s t fluctuant area o f t h e abscess. 

S u c t i o n s h o u l d always be avai lable t o p r e v e n t aspira

t i o n o f p u s . 

2. Systemic antibiotics. Su i tab le a n t i b i o t i c s are g i v e n . 

3 . Tracheostomy. A large abscess m a y cause m e c h a n i c a l 

o b s t r u c t i o n t o t h e a i r w a y o r l e a d t o l a r y n g e a l o e d e m a . 

T r a c h e o s t o m y b e c o m e s m a n d a t o r y i n these cases. 

C H R O N I C R E T R O P H A R Y N G E A L A B S C E S S 

A e t i o l o g y 

I t is t u b e r c u l a r i n n a t u r e a n d is t h e resul t o f (1) caries o f 

c e r v i c a l spine o r (2) t u b e r c u l o u s i n f e c t i o n o f r e t r o p h a r y n 

geal l y m p h nodes s e c o n d a r y t o t u b e r c u l o s i s o f d e e p c e r v i 

cal n o d e s . T h e f o r m e r presents c e n t r a l l y b e h i n d t h e 

p r e v e r t e b r a l fascia w h i l e t h e l a t t e r is l i m i t e d t o o n e side o f 

m i d l i n e as i n t r u e r e t r o p h a i y n g e a l abscess b e h i n d t h e b u c 

c o p h a r y n g e a l fascia. 

C l i n i c a l F e a t u r e s 

P a t i e n t m a y c o m p l a i n o f d i s c o m f o r t i n t h r o a t . D y s p h a g i a , 

t h o u g h present , is n o t m a r k e d . P o s t e r i o r p h a r y n g e a l w a l l 

s h o w s a fluctuant s w e l l i n g c e n t r a l l y o r o n o n e side o f m i d 

l i n e . N e c k m a y s h o w t u b e r c u l o u s l y m p h n o d e s . I n cases 

w i t h caries o f c e r v i c a l spine , X - r a y s are d i a g n o s t i c . 

g T r e a t m e n t J 

1 . Incision and drainage of abscess. I t c a n b e d o n e t h r o u g h 

a v e r t i c a l i n c i s i o n a l o n g t h e a n t e r i o r b o r d e r o f s t e r n o -

m a s t o i d ( f o r l o w abscess) o r a l o n g its p o s t e r i o r b o r d e r 

( f o r h i g h abscess). 

2 . F u l l course of antitubercular therapy s h o u l d be g i v e n . 

P A R A P H A R Y N G E A L A B S C E S S 

( syn . Abscess o f p h a r y n g o m a x i l l a r y o r la te ra l p h a r y n g e a l 

space). 

A p p l i e d A n a t o m y 

P a r a p h a r y n g e a l space is p y r a m i d a l i n shape w i t h its base at 

t h e base o f s k u l l a n d its apex at t h e h y o i d b o n e . 



D i s e a s e s o f P h a r y n x 

| Relations ( F i g s 5 1 . 5 t o F ig . 5 1 . 7 ) | 

M e d i a l : B u c c o p h a r y n g e a l fascia c o v e r i n g t h e c o n s t r i c 

t o r muscles . 

P o s t e r i o r : P r e v e r t e b r a l fascia c o v e r i n g p r e v e r t e b r a l muscles 

a n d transverse processes o f cerv ica l ver tebrae . 

La tera l : M e d i a l p t e r y g o i d m u s c l e , m a n d i b l e a n d deep 

surface o f p a r o t i d g l a n d . 

S t y l o i d process a n d t h e muscles at tached t o i t d i v i d e t h e 

parapharyngeal space i n t o anter ior and p o s t e r i o r c o m p a r t 

m e n t s . Anterior compartment is related to tonsi l lar fossa m e d i 

ally and m e d i a l p t e r y g o i d musc le laterally. Posterior compartment 

is related to p o s t e r i o r par t o f lateral p h a r y n g e a l w a l l m e d i a l l y 

and p a r o t i d g l a n d lateral ly. T h r o u g h the p o s t e r i o r c o m p a r t 

m e n t pass t h e c a r o r i d ar tery , j u g u l a r v e i n , I X t h , X t h , X l t h , 

X l l t h cranial nerves a n d sympathet i c t r u n k . 

I t also c o n t a i n s u p p e r deep c e r v i c a l nodes . 

P a r a p h a r y n g e a l space c o m m u n i c a t e s w i t h o t h e r spaces, 

v i z . r e t r o p h a r y n g e a l , s u b m a n d i b u l a r , p a r o t i d , c a r o t i d a n d 

viscera l ( T a b l e 5 1 . 1 ) . 

[ Aetiology J 

I n f e c t i o n o f p a r a p h a r y n g e a l space can o c c u r f r o m : 

1. Pharynx. A c u t e a n d c h r o n i c i n f e c t i o n s o f t o n s i l a n d 

a d e n o i d , b u r s t i n g o f p e r i t o n s i l l a r abscess. 

2. Teeth. D e n t a l i n f e c t i o n u s u a l l y c o m e s from t h e l o w e r 

last m o l a r t o o t h . 

3 . Ear. B e z o l d ' s abscess, pe t ros i t i s . 

4 . O t h e r spaces. I n f e c t i o n s o f p a r o t i d , r e t r o p h a r y n g e a l 

a n d s u b m a x i l l a r y spaces. 

5 . External trauma. P e n e t r a t i n g i n j u r i e s o f n e c k , i n j e c t i o n 

o f l o c a l anaesthetic f o r t o n s i l l e c t o m y o r m a n d i b u l a r 

n e r v e b l o c k . 

| Clinical Features Jj^ 

C l i n i c a l features d e p e n d o n t h e c o m p a r t m e n t i n v o l v e d . 

Anterior compartment i n f e c t i o n s p r o d u c e a t r i a d o f s y m p 

t o m s : (i) pro lapse o f t o n s i l a n d t o n s i l l a r fossa, ( i i ) t r i s m u s 

(due t o spasm o f m e d i a l p t e r y g o i d m u s c l e ) a n d ( i i i ) e x t e r 

n a l s w e l l i n g b e h i n d t h e angle o f j a w . T h e r e is m a r k e d 

o d y n o p h a g i a associated w i t h i t . 

Posterior compartment i n v o l v e m e n t produces (i) bulge o f 

p h a r y n x b e h i n d the posterior pi l lar , (ii) paralysis o f C N I X , X , 

X I , a n d X I I and sympathet ic cha in , a n d (ui) s w e l l i n g o f p a r o t i d 

r e g i o n . T h e r e is m i n i m a l trismus o r tonsil lar prolapse. 

Fever , o d y n o p h a g i a , sore t h r o a t , t o r t i c o l l i s (due t o 

spasm o f p r e v e r t e b r a l muscles) a n d signs o f t o x a e m i a are 

c o m m o n t o b o t h c o m p a r t m e n t s . 

Complications 

1 . A c u t e o e d e m a o f l a r y n x w i t h r e s p i r a t o r y o b s t r u c t i o n . 

2 . T h r o m b o p h l e b i t i s o f j u g u l a r v e i n w i t h sept i caemia . 

3 . Spread o f i n f e c t i o n t o r e t r o p h a r y n g e a l space. 

Temporal bone 

Parapharyngeal 
space 

Peritonsillar space 

Tonsil 

Superficial and deep 
temporal space 

-Zygoma 

Masticator space 

Parotid space 

Mandible 

Submandibular 
space 

Hyoid bone 
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Spaces o f head and neck seen in corona l section. M u c o s a ( 1 ) , pharyngobasi lar fascia ( 2 ) , buccopharyngeal fascia ( 3 ) , superior c o n 

str ic tor muscle ( 4 ) , superficial layer o f deep cervical fascia enclosing s u b m a n d i b u l a r gland ( 5 ) , p a r o t i d g l a n d ( 6 ) , masseter muscle 

( 7 ) , t e m p o r a l i s muscle ( 8 ) , medial p terygoid muscle ( 9 ) . 



H e a d a n d N e c k S p a c e Infect ions 

I m p o r t a n t s p a c e s o f t h e h e a d a n d n e c k a n d t h e i r s o u r c e o f i n f e c t i o n 

Space Extent Location Source of infection 

P a r o t i d s p a c e W i t h i n t w o l a y e r s o f s u p e r f i c i a l 

l a y e r o f d e e p c e r v i c a l f a s c i a 

P a r o t i d a r e a I n f e c t i o n o f o r a l c a v i t y v i a 

S t e n s o n ' s d u c t 

S u b m a n d i b u l a r s p a c e 

( s u b m a x i l l a r y p l u s 

s u b l i n g u a l ) 

Sublingual space 

O r a l m u c o s a t o m y l o h y o i d 

m u s c l e 

Submandibular space 

M y l o h y o i d m u s c l e t o s u p e r f i c i a l 

l a y e r o f d e e p c e r v i c a l f a s c i a 

e x t e n d i n g f r o m m a n d i b l e t o 

h y o i d b o n e 

B e l o w t h e t o n g u e 

S u b m e n t a l a n d 

s u b m a n d i b u l a r t r i a n g l e s 

• S u b l i n g u a l s i a l a d e n i t i s , t o o t h 

i n f e c t i o n 

• S u b m a n d i b u l a r g l a n d 

s i a l a d e n i t i s 

• M o l a r t o o t h i n f e c t i o n 

P e r i t o n s i l l a r s p a c e B e t w e e n s u p e r i o r c o n s t r i c t o r a n d 

f i b r o u s c a p s u l e o n t h e l a t e r a l 

a s p e c t o f t o n s i l 

L a t e r a l t o t o n s i l I n f e c t i o n o f t o n s i l l a r c r y p t 

R e t r o p h a r y n g e a l 

s p a c e 

B a s e o f s k u l l t o t r a c h e a l 

b i f u r c a t i o n ( T 4 ) 

B e t w e e n a l a r f a s c i a a n d 

t h e b u c c o p h a r y n g e a l 

f a s c i a c o v e r i n g 

c o n s t r i c t o r m u s c l e s 

• E x t e n s i o n o f i n f e c t i o n 

f r o m p a r a p h a r y n g e a l s p a c e , 

p a r o t i d o r m a s t i c a t o r s p a c e 

• O e s o p h a g e a l p e r f o r a t i o n 

• S u p p u r a t i o n o f r e t r o p h a r y n g e a l 

n o d e s 

D a n g e r s p a c e B a s e o f s k u l l t o d i a p h r a g m B e t w e e n p r e v e r t e b r a l 

f a s c i a a n d a l a r f a s c i a 

• I n f e c t e d b y r u p t u r e o f 

r e t r o p h a r y n g e a l a b s c e s s 

P r e v e r t e b r a l s p a c e B a s e o f s k u l l t o c o c c y x B e t w e e n v e r t e b r a e o n o n e 

s i d e a n d p r e v e r t e b r a l 

m u s c l e s a n d t h e p r e v e r t e b r a l 

f a s c i a o n t h e o t h e r 

• T u b e r c u l o s i s o f s p i n e 

• P e n e t r a t i n g t r a u m a 

P a r a p h a r y n g e a l s p a c e 

(Lateral pharyngeal 

space or pharyngo-

maxillary space) 

B a s e o f s k u l l t o h y o i d b o n e 

a n d s u b m a n d i b u l a r g l a n d 

B u c c o p h a r y n g e a l f a s c i a 

c o v e r i n g l a t e r a l a s p e c t 

o f p h a r y n x m e d i a l l y , a n d 

f a s c i a c o v e r i n g p t e r y g o i d 

m u s c l e s , m a n d i b l e a n d 

p a r o t i d g l a n d l a t e r a l l y 

• P e r i t o n s i l l a r a b s c e s s 

• P a r o t i d a b s c e s s 

• S u b m a n d i b u l a r g l a n d i n f e c t i o n 

• M a s t i c a t o r s p a c e a b s c e s s 

M a s t i c a t o r s p a c e B a s e o f s k u l l t o l o w e r b o r d e r 

o f m a n d i b l e 

B e t w e e n s u p e r f i c i a l l a y e r 

o f d e e p c e r v i c a l f a s c i a 

a n d t h e m u s c l e s o f 

m a s t i c a t i o n — m a s s e t e r , 

m e d i a l a n d l a t e r a l p t e r y g o i d s 

i n s e r t i o n o f t e m p o r a l i s 

m u s c l e a n d t h e m a n d i b l e 

• I n f e c t i o n o f 3 r d m o l a r 

4 . Spread o f i n f e c t i o n t o m e d i a s t i n u m a l o n g t h e c a r o t i d 

space. 

5 . M y c o t i c a n e u r y s m o f c a r o t i d a r t e r y f r o m w e a k e n i n g 

o f its w a l l b y p u r u l e n t m a t e r i a l . I t m a y i n v o l v e c o m 

m o n c a r o t i d o r i n t e r n a l c a r o t i d ar tery . 

6. C a r o t i d b l o w o u t w i t h massive h a e m o r r h a g e . 

T r e a t m e n t 

Systemic antibiotics. I n t r a v e n o u s a n t i b i o t i c s m a y b e c o m e 

necessary t o c o m b a t i n f e c t i o n . 

Drainage of abscess. T h i s is u s u a l l y d o n e u n d e r g e n e r a l 

anaesthesia. I f t h e t r i s m u s is m a r k e d , p r e - o p e r a t i v e t r a 

c h e o s t o m y b e c o m e s m a n d a t o r y . Abscess is d r a i n e d b y a 

h o r i z o n t a l i n c i s i o n , m a d e 2 - 3 c m b e l o w t h e ang le o f 

m a n d i b l e . B l u n t d i s s e c t i o n a l o n g t h e i n n e r surface o f 

m e d i a l p t e r y g o i d m u s c l e t o w a r d s s t y l o i d process is c a r 

r i e d o u t a n d abscess e v a c u a t e d . A d r a i n is i n s e r t e d . 

T r a n s o r a l d r a i n a g e s h o u l d n e v e r b e d o n e d u e t o d a n g e r 

o f i n j u r y t o grea t vessels w h i c h pass t h r o u g h t h i s space. 



Tumours o f Oropharynx 

B E N I G N T U M O U R S 
L i p o m a , fibroma a n d n e u r o m a are o t h e r rare b e n i g n 

t u m o u r s . 

T h e y are far less c o m m o n c o m p a r e d t o m a l i g n a n t t u m o u r s . 

T h e c o m m o n ones are d e s c r i b e d h e r e . M A L I G N A N T T U M O U R S 

Papil loma 

I t is u s u a l l y p e d u n c u l a t e d , arises f r o m t h e t o n s i l , soft palate 

o r f a u c i a l p i l l a r s . O f t e n a s y m p t o m a t i c , i t m a y be d i s c o v 

e r e d a c c i d e n t a l l y b y t h e p a t i e n t o r t h e p h y s i c i a n . W h e n 

large , i t causes l o c a l i r r i t a t i o n i n t h e t h r o a t . T r e a t m e n t is 

s u r g i c a l e x c i s i o n . 

Haemangioma 

I t can o c c u r o n the palate, tons i l , p o s t e r i o r a n d lateral p h a r y n 

geal w a l l . I t m a y be o f capi l lary o r cavernous t y p e . C a p i l l a r y 

h a e m a n g i o m a o r a s y m p t o m a t i c cavernous h a e m a n g i o m a 

m a y be left a lone. I t is treated o n l y i f i t is increasing i n size o r 

g i v i n g s y m p t o m s o f b l e e d i n g a n d dysphagia. T r e a t m e n t is 

d i a t h e r m y c o a g u l a t i o n o r i n j e c t i o n o f sclerosing agents. 

C r y o t h e r a p y o r laser c o a g u l a t i o n is v e r y effect ive. 

Pleomorphic A d e n o m a 

I t is m o s t l y seen s u b m u c o s a l l y o n t h e h a r d o r soft palate . I t 

is p o t e n t i a l l y m a l i g n a n t a n d s h o u l d be exc i sed t o t a l l y . 

Mucous Cyst 

I t is u s u a l l y seen i n t h e v a l l e c u l a . I t is y e l l o w i n appearance 

a n d m a y be p e d u n c u l a t e d o r sessile. W h e n large, i t causes 

f o r e i g n b o d y sensat ion i n t h e t h r o a t . T r e a t m e n t is s u r g i c a l 

e x c i s i o n , i f p e d u n c u l a t e d ; o r i n c i s i o n a n d dra inage w i t h 

r e m o v a l o f its cyst w a l l . 

T h e c o m m o n sites o f m a l i g n a n c y i n t h e o r o p h a r y n x are: 

( T a b l e 52 .1 ) 

1 . P o s t e r i o r o n e - t h i r d (or base) o f t o n g u e . 

2 . T o n s i l a n d t o n s i l l a r fossa. 

3 . F a u c i a l p a l a t i n e a r c h , i . e . soft palate a n d a n t e r i o r 

p i l l a r . 

4 . P o s t e r i o r a n d lateral p h a r y n g e a l w a l l . 

Gross appearances o f t h e t u m o u r can be d i v i d e d i n t o 

4 types : 

( a ) S u p e r f i c i a l l y s p r e a d i n g 

( b ) E x o p h y t i c 

( c ) U l c e r a t i v e 

( d ) I n f i l t r a t i v e 

T h e f i r s t t w o types are seen i n t h e p a l a t i n e a r c h ; t h e y 

are r a r e l y associated w i t h metastasis. U l c e r a t i v e a n d i n f i l 

t r a t i v e types o f t e n i n v o l v e t h e base o f t o n g u e a n d t o n s i l . 

T h e y h a v e p o o r p r o g n o s i s a n d d e e p l y i n v a d e t h e a d j o i n 

i n g s t r u c t u r e s a n d have m a r k e d t e n d e n c y f o r r e g i o n a l 

metastasis. 

Histologically, t h e t u m o u r s m a y be : 

( a ) Squamous cell carcinoma. S h o w s v a r i o u s grades o f d i f 

f e r e n t i a t i o n ( w e l l , m o d e r a t e l y o r p o o r l y d i f f e r e n t i 

ated) a n d is t h e m o s t c o m m o n v a r i e t y . 

T a b l e S2.1 S u b s i t e s i n t h e o r o p h a r y n x 

B a s e o f t o n g u e 

T o n s i l , t o n s i l l a r f o s s a 

F a u c i a l a r c h 

P h a r y n g e a l w a l l 
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( b ) Lymphoepitkelioma. A p o o r l y d i f f e r e n t i a t e d v a r i a n t o f 

t h e a b o v e , w i t h a d m i x t u r e o f l y m p h o c y t e s , w h i c h d o 

n o t s h o w a n y features o f m a l i g n a n c y . T h i s is o f t e n 

seen i n t o n s i l , base o f t o n g u e a n d v a l l e c u l a . 

( c ) Adenocarcinoma. I t arises f r o m m i n o r sa l ivary glands . I t 

is m o s t l y seen o n t h e palate a n d fauces. 

( d ) Lymphomas. B o t h H o d g k i n a n d n o n - H o d g k i n l y m 

p h o m a s arise from t h e t o n s i l a n d base o f t o n g u e . T h e y 

are seen i n t h e y o u n g adul ts a n d s o m e t i m e s i n t h e 

c h i l d r e n . E n l a r g e d c e r v i c a l nodes m a y c o - e x i s t . 

T N M c l a s s i f i c a t i o n I t is s i m i l a r t o t h e o n e used i n c a n 

cer o f t h e o r a l c a v i t y , (see T a b l e 5 2 . 2 ) . 

Treatment. T r e a t m e n t o f o r o p h a r y n g e a l cancer depends 

u p o n t h e site a n d e x t e n t o f disease, p a t i e n t ' s g e n e r a l c o n 

d i t i o n , p h i l o s o p h y a n d e x p e r i e n c e o f t h e t r e a t i n g s u r g e o n 

a n d fac i l i t ies ava i lab le at a p a r t i c u l a r c e n t r e . T h e v a r i o u s 

o p t i o n s are: 

( i ) S u r g e r y a l o n e 

( i i ) R a d i a t i o n a lone 

( i i i ) C o m b i n a t i o n o f s u r g e i y a n d r a d i o t h e r a p y 

( i v ) C h e m o t h e r a p y a lone o r as an a d j u n c t to s u r g e i y o r 

r a d i o t h e r a p y 

( v ) P a l l i a t i v e t h e r a p y . 

T a b l e 5 2 . 2 T N M class i f icat ion a n d s tag ing o f o r o p h a 

ryngeal cancer (AJCC, 2 0 0 2 ) 

I 1. C a r c i n o m a o f P o s t e r i o r O n e - t h i r d o r 

B a s e o f T o n g u e 1 
T h i s is c o m m o n l y seen i n o u r c o u n t r y ( F i g . 5 2 . 1 ) . T h e 

l e s i o n r e m a i n s a s y m p t o m a t i c f o r a l o n g t i m e a n d p a t i e n t 

presents w h e n metastases i n c e r v i c a l n o d e s m a k e t h e i r 

appearance . E a r l i e r s y m p t o m s o f s o r e - t h r o a t , f e e l i n g o f 

l u m p i n t h e t h r o a t a n d s l i g h t d i s c o m f o r t o n s w a l l o w i n g are 

o f t e n i g n o r e d o r a t t r i b u t e d to l i n g u a l tons i l s . Late features 

are r e f e r r e d p a i n i n t h e ear, d y s p h a g i a , b l e e d i n g f r o m t h e 

m o u t h , a n d c h a n g e i n t h e q u a l i t y o f speech ( h o t p o t a t o 

v o i c e ) . 

Spread 

Local. Les ions are d e e p l y i n f i l t r a t i v e a n d spread t o t h e rest 

o f t o n g u e m u s c u l a t u r e , e p i g l o t t i s a n d p r e - e p i g l o t t i c space, 

t o n s i l a n d its p i l l a r s , a n d h y p o p h a r y n x . 

Lymphatic. 7 0 % o f t h e cases s h o w c e r v i c a l metastases 

e i t h e r u n i l a t e r a l o r b i l a t e r a l at t h e t i m e o f i n i t i a l c o n s u l t a 

t i o n . J u g u l o d i g a s t r i c nodes are t h e f i r s t t o b e i n v o l v e d . 

Distant metastases. Bones , l i v e r , l u n g m a y be i n v o l v e d . 

Diagnosis 

Les ions can be seen o n i n d i r e c t l a r y n g o s c o p y b u t p a l p a t i o n 

o f t h e t u m o u r s h o u l d never be o m i t t e d . P a l p a t i o n u n d e r 

anaesthesia w h e n tissues are r e l a x e d g ives b e t t e r idea o f t h e 

Primary tumour (T) 
T , T u m o u r 2 c m o r less in greatest d i m e n s i o n 

T u m o u r m o r e t h a n 2 c m b u t n o t more t h a n 4 c m 

in greatest d i m e n s i o n 

T u m o u r more t h a n 4 cm in greatest dimension 

T u m o u r invades the larynx, deep/extrinsic muscle 

o f t o n g u e , m e d i a l p t e r y g o i d , hard palate or 

m a n d i b l e 

T u m o u r invades lateral pterygoid muscle, p terygoid 

plates, lateral nasopharynx , o r base o f skull o r 

encases c a r o t i d artery 

T 

T 3 

T . b 

Regional lymph nodes (N) 
N x Regional l y m p h nodes c a n n o t be assessed 

N Q N o regional l y m p h node metastasis 

N , Metastas is in a single ipsi lateral l y m p h node , 3 c m 

o r less in greatest d i m e n s i o n 

N ? Metastas is in a single ipsi lateral l y m p h n o d e , m o r e 

t h a n 3 c m b u t n o t m o r e t h a n 6 c m in greatest 

d i m e n s i o n , or in m u l t i p l e ipsi lateral l y m p h nodes, 

none m o r e t h a n 6 c m in greatest d i m e n s i o n , or in 

b i la tera l or c o n t r a l a t e r a l l y m p h nodes, none m o r e 

t h a n 6 c m in greatest d i m e n s i o n 

N 2 a Metastas is in a single ipsi lateral l y m p h node more 

t h a n 3 c m b u t n o t m o r e t h a n 6 c m in greatest 

d i m e n s i o n 

Metastas is in m u l t i p l e ipsi lateral l y m p h nodes, 

none m o r e t h a n 6 c m in greatest d i m e n s i o n 

Metastasis in bilateral or contralateral lymph nodes, 

none more than 6 c m in greatest d imension 

Metastas is in a l y m p h node m o r e t h a n 6 cm in 

greatest d i m e n s i o n 

Distant metastasis (M) 
D i s t a n t metastasis c a n n o t be assessed 

M o N o d i s t a n t metastasis 

M , D i s t a n t metastasis 

Stage grouping 
0 Tis N o M o 
1 

T ! N 0 M Q 

II 
T 2 N 0 

M
0 

III 
T 3 N 0 Mo 
T , N , M o 

N i M c 

N, M o 
IVA M o 

V N, M o 
T , K 

T 2 N , M o 
T 3 N, M o 

V N
3 

M 0 

IVB A n y N M o 
A n y T M o 

IVC A n y T A n y N M , 
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degree o f i n f i l t r a t i o n o f tissues. L e s i o n is u s u a l l y far m o r e 

e x t e n s i v e t h a n i t appears o n m i r r o r e x a m i n a t i o n . C T scan 

is r e c o m m e n d e d f o r t u m o u r a n d n o d a l s tag ing . B i o p s y is 

essential t o k n o w its h i s t o l o g y . 

Treatment 

T r e a t m e n t m a y v a r y f r o m c e n t r e t o c e n t r e , s o m e f a v o u r 

i n g r a d i o t h e r a p y , o t h e r s s u r g e r y a n d s t i l l o t h e r s r a d i o t h e r 

apy f o l l o w e d b y salvage surgery . 

T u m o u r s w h i c h are r a d i o s e n s i t i v e s u c h as anaplastic 

c a r c i n o m a , l y m p h o e p i t h e l i o m a o r l y m p h o m a are t r e a t e d 

b y r a d i o t h e r a p y t o t h e p r i m a r y a n d n e c k n o d e s . 

F o r T : a n d T , s q u a m o u s ce l l c a r c i n o m a w i t h N ( | o r N ( 

n e c k , s u r g i c a l e x c i s i o n w i t h b l o c k d i s s e c t i o n is p r e f e r r e d 

a n d i f n e c k d issec t ion s p e c i m e n reveals a stage m o r e t h a n 

N p p o s t - o p e r a t i v e r a d i a t i o n is a d d e d . 

T 3 a n d T les ions r e q u i r e s u r g i c a l e x c i s i o n w i t h m a n 

d i b u l a r r e s e c t i o n , n e c k d i ssec t ion a n d p o s t - o p e r a t i v e 

r a d i a t i o n . 

T 4 les ions , w h i c h also e x t e n d i n t o a n t e r i o r 2/3 o f t o n g u e 

o r v a l l e c u l a , r e q u i r e e x t e n s i v e s u r g e r y w i t h t o t a l glossec-

t o m y a n d l a r y n g e c t o m y i n a d d i t i o n t o t h e b l o c k 

d i s s e c t i o n . 

C h e m o t h e r a p y m a y be c o m b i n e d w i t h r a d i o t h e r a p y 

a n d s u r g e r y i n s u c h cases. 

F o r a d v a n c e d cancers, i n p a t i e n t s w i t h p o o r h e a l t h , o n l y 

p a l l i a t i o n w i t h r a d i o - o r c h e m o t h e r a p y m a y be r e q u i r e d . 

T h e y o f t e n e n d u p i n t o t r a c h e o s t o m y a n d g a s t r o s t o m y i n 

t h e t e r m i n a l phase t o res tore t h e i r a ir a n d f o o d passages 

a n d s t r o n g analgesics f o r r e l i e f o f p a i n . 

2 . C a r c i n o m a T o n s i l a n d T o n s i l l a r F o s s a 

S q u a m o u s c e l l c a r c i n o m a is t h e m o s t c o m m o n a n d p r e s 

ents as a n u l c e r a t e d l e s i o n w i t h n e c r o t i c base ( F i g . 5 2 . 2 ) . 

F i g u r e 5 2 . 3 

L y m p h o m a t o n s i l p r e s e n t i n g a s u n i l a t e r a l t o n s i l l a r e n l a r g e m e n t . 

L y m p h o m a s m a y present as u n i l a t e r a l t o n s i l l a r e n l a r g e 

m e n t w i t h o r w i t h o u t u l c e r a t i o n a n d m a y s i m u l a t e i n d o 

l e n t p e r i t o n s i l l a r abscess ( F i g . 5 2 . 3 ) . 

Spread 

Local. T u m o u r m a y spread l o c a l l y t o soft palate a n d p i l lars , 

base o f t o n g u e , p h a r y n g e a l w a l l a n d h y p o p h a r y n x . I t m a y 

i n v a d e p t e r y g o i d musc les a n d m a n d i b l e r e s u l t i n g i n p a i n 

and t r i s m u s . P a r a p h a r y n g e a l space m a y also get i n v a d e d . 

Lymphatic. F i f t y p e r c e n t o f t h e pat ients h a v e i n i t i a l ce r 

v i c a l n o d e i n v o l v e m e n t at t h e t i m e o f p r e s e n t a t i o n . 

J u g u l o d i g a s t r i c nodes are t h e f i r s t t o be i n v o l v e d . 

Distant metastases. T h e y are seen i n late cases. 

Clinical Features 

Persistent sore t h r o a t , d i f f i c u l t y i n s w a l l o w i n g , p a i n i n the 

ear o r l u m p i n t h e n e c k are t h e p r e s e n t i n g s y m p t o m s . 
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L a t e r o n , b l e e d i n g f r o m the m o u t h , f e t o r or is a n d t r i s m u s 

m a y o c c u r . 

Diagnosis 

P a l p a t i o n o f t o n s i l l a r area s h o u l d n e v e r be o m i t t e d t o f i n d 

t h e e x t e n t o f t u m o u r . B i o p s y is essential f o r h i s t o l o g i c a l 

t y p i n g . 

Treatment 

Radiotherapy. E a r l y a n d r a d i o s e n s i t i v e t u m o u r s are t r e a t e d 

b y r a d i o t h e r a p y a l o n g w i t h i r r a d i a t i o n o f c e r v i c a l nodes . 

Surgery. E x c i s i o n o f t h e t o n s i l can be d o n e f o r ear ly 

s u p e r f i c i a l l es ions . L a r g e r lesions a n d those w h i c h i n v a d e 

b o n e r e q u i r e w i d e surgical e x c i s i o n w i t h h e m i m a n d i 

b u l e c t o m y a n d n e c k d i ssec t ion ( c o m m a n d o o p e r a t i o n ) . 

Combination therapy. S u r g e r y m a y be c o m b i n e d w i t h 

p r e - o r p o s t - o p e r a t i v e r a d i a t i o n . C h e m o t h e r a p y m a y be 

g i v e n as an a d j u n c t t o s u r g e r y o r r a d i a t i o n . 

J 3 . C a r c i n o m a o f F a u c i a l ( P a l a t i n e ) A r c h J 

Soft palate, u v u l a and anter ior tonsil lar p i l la r c o m p r i s e t h e 

faucial arch. C a r c i n o m a i n these sites is o f t e n o f squamous cel l 

var ie ty . Lesions are superf ic ia l ly spreading a n d w e l l - d i f f e r e n 

t ia ted w i t h late t endency f o r n o d a l metastases (F ig . 52 .4) . 

T h u s t h e y behave m o r e l i k e carcinomas o f the ora l cavi ty . 

S p r e a d m a y o c c u r l o c a l l y t o t h e c o n t i g u o u s s t ruc tures 

o r l y m p h n o d e s . U p p e r deep c e r v i c a l a n d s u b m a n d i b u l a r 

n o d e s m a y be i n v o l v e d . 

Patients w i t h palat ine a rch cancer usually present w i t h p e r 

sistent sore t h r o a t , local p a i n o r earache. G r o w t h m a y have 

been n o t i c e d b y the pat ient w h i l e u s i n g the m i r r o r , o r b y his 

phys ic ian w h i l e e x a m i n i n g his t h r o a t or b y the dentist . 

T r e a t m e n t is i r r a d i a t i o n o r surg ica l e x c i s i o n . 

I 
4 . C a r c i n o m a o f P o s t e r i o r a n d L a t e r a l 

P h a r y n g e a l W a l l 1 
Les ions r e m a i n a s y m p t o m a t i c f o r a l o n g t i m e . T h e y m a y 

spread s u b m u c o s a l l y t o t h e a d j o i n i n g areas s u c h as t o n s i l , 

soft pa la te , t o n g u e , n a s o p h a r y n x o r h y p o p h a r y n x . T h e y 

m a y also i n v a d e p a r a p h a r y n g e a l space o r a n t e r i o r s p i n a l 

l i g a m e n t s . S i x t y p e r c e n t o f pa t ients m a y have l y m p h n o d e 

metastases. B i l a t e r a l n o d a l i n v o l v e m e n t is c o m m o n . 

T r e a t m e n t is i r r a d i a t i o n o r surg ica l e x c i s i o n o f g r o w t h 

w i t h s k i n g r a f t i n g . T h i s is o f t e n c o m b i n e d w i t h b l o c k 

F i g u r e 5 2 . 4 

A n u l c e r a t i v e l e s i o n o f p a l a t i n e a r c h . I t w a s w e l l - d i f f e r e n t i a t e d 

s q u a m o u s c e l l c a r c i n o m a . 

dissect ion w h e n nodes are p a l p a b l e . Access t o p o s t e r i o r 

p h a r y n g e a l w a l l is t h r o u g h la tera l p h a r y n g o t o m y w i t h o r 

w i t h o u t m a n d i b u l a r o s t e o t o m y . 

P A R A P H A R Y N G E A L T U M O U R S 

P a r a p h a r y n g e a l space is d e s c r i b e d o n page 2 8 1 (refer F i g . 

5 1 . 6 ) . I t lies la tera l t o t h e p h a i y n x . B o t h b e n i g n a n d m a l i g 

n a n t t u m o u r s are seen. T h e y cause a b u l g e i n lateral p h a 

r y n g e a l w a l l a n d d i s t o r t t h e p i l lars a n d soft palate , a n d thus 

m i m i c neoplasms o f t h e o r o p h a r y n x . C o m m o n l y seen 

t u m o u r s are those f r o m t h e deep l o b e o f p a r o t i d , n e u r o 

g e n i c (e .g . n e u r i l e m m o m a ) , c h e m o d e c t o m a ( f r o m c a r o t i d 

b o d y ) , l i p o m a o r a n e u r y s m o f i n t e r n a l c a r o t i d a r t e i y . 

S T Y A L G I A ( E A G L E ' S S Y N D R O M E ) 

I t is d u e t o e l o n g a t e d s t y l o i d process o r c a l c i f i c a t i o n o f 

s t y l o h y o i d l i g a m e n t . P a t i e n t c o m p l a i n s o f p a i n i n tons i l l a r 

fossa a n d u p p e r n e c k w h i c h radiates t o t h e ips i la tera l ear. 

I t gets aggravated o n s w a l l o w i n g . D i a g n o s i s can be m a d e 

b y t ransora l p a l p a t i o n o f t h e s t y l o i d process i n t h e tons i l l a r 

fossa a n d b y a r a d i o g r a p h s u c h as a n t e r o p o s t e r i o r v i e w 

w i t h o p e n m o u t h o r l a te ra l v i e w o f s k u l l . M a n y persons 

m a y h a v e e l o n g a t e d s t y l o i d process b u t r e m a i n a s y m p t o m 

atic a n d d o n o t n e e d t r e a t m e n t . S y m p t o m a t i c s t y l o i d p r o 

cess can b e exc ised b y t r a n s o r a l o r c e r v i c a l a p p r o a c h . 



Tumours o f the Hypopharynx and 
Pharyngeal Pouch 

T U M O U R S O F H Y P O P H A R Y N X 

B e n i g n t u m o u r s T h e y are e x c e p t i o n a l l y u n c o m m o n 

a n d i n c l u d e papilloma, adenoma, lipoma, fibroma a n d leio

myoma. T h e y present as s m o o t h w e l l - d e f i n e d masses w h i c h 

are s o m e t i m e s p e d u n c u l a t e d a n d m o b i l e . 

M a l i g n a n t t u m o u r s C a r c i n o m a o f the h y p o p h a r y n x is 

v e r y c o m m o n i n o u r c o u n t i y . Pract ical ly, m o s t o f the 

t u m o u r s are squamous cell t y p e w i t h var ious grades o f d i f 

f e r e n t i a t i o n . T h e var ious sub-sites i n v o l v e d are: (1) p y r i f o r m 

sinus, (2) p o s t c r i c o i d r e g i o n , and (3) p o s t e r i o r p h a r y n g e a l 

w a l l , i n that o r d e r o f f r e q u e n c y . 

| 1 . C a r c i n o m a P y r i f o r m S i n u s | 

I t c o n s t i t u t e s 6 0 % o f a l l h y p o p h a r y n g e a l cancers, m o s t l y 

a f f e c t i n g males a b o v e 4 0 years o f age. G r o w t h is e i t h e r 

e x o p h y t i c o r u l c e r a t i v e a n d d e e p l y i n f i l t r a t i v e . Because o f 

t h e large size o f t h e p y r i f o r m sinus, g r o w t h s o f th is r e g i o n 

r e m a i n a s y m p t o m a t i c f o r a l o n g t i m e . M e t a s t a t i c n e c k 

n o d e s m a y be t h e f i r s t t o a t t ract a t t e n t i o n . 

Spread 

Locally, t h e g r o w t h m a y spread u p w a r d s t o t h e v a l l e c u l a 

a n d base o f t o n g u e ; d o w n w a r d s t o p o s t c r i c o i d r e g i o n ; 

m e d i a l l y t o a r y e p i g l o t t i c fo lds a n d v e n t r i c l e s . I t m a y i n f i l 

t ra te i n t o t h e t h y r o i d cart i lage , t h y r o i d g l a n d o r m a y p r e s 

e n t as a sof t tissue mass i n t h e n e c k . 

Lymphatic spread occurs ear ly . P y r i f o r m fossa has a r i c h 

l y m p h a t i c n e t w o r k . S e v e n t y f i v e p e r c e n t o f t h e p a t i e n t s 

have c e r v i c a l n o d a l metastases w h e n f i rs t seen, w i t h h a l f o f 

t h e m h a v i n g b i l a t e r a l i n v o l v e m e n t . U p p e r a n d m i d d l e 

g r o u p o f j u g u l a r cervica l nodes are o f t e n i n v o l v e d . S o m e t i m e s , 

nodes m a k e t h e i r appearance l o n g after t h e p r i m a r y has been 

e r a d i c a t e d . 

Distant metastases o f t e n o c c u r late a n d m a y be seen i n 

l u n g , l i v e r a n d b o n e s . 

Clinical Features 

E a r l y s y m p t o m s are f e w . S o m e t h i n g s t i c k i n g i n t h e t h r o a t 

a n d " p r i c k i n g s e n s a t i o n " o n s w a l l o w i n g m a y be t h e e a r l i 

est s y m p t o m s . R e f e r r e d o t a l g i a , p a i n o n s w a l l o w i n g a n d 

i n c r e a s i n g dysphagia m a y f o l l o w . A mass o f l y m p h nodes 

h i g h u p i n t h e n e c k m a y be t h e f i rs t s i g n . Hoarseness a n d 

l a r y n g e a l o b s t r u c t i o n i n d i c a t e l a r y n g e a l o e d e m a o r spread 

o f disease t o t h e l a r y n x . 

Diagnosis 

G r o w t h a n d its e x t e n t can o f t e n be seen o n m i r r o r e x a m i 

n a t i o n . S o m e t i m e s , p o o l i n g o f secret ions obs t ruc t s t h e 

v i e w . B a r i u m s w a l l o w a n d C T scan are h e l p f u l t o evaluate 

t h e e x t e n t o f g r o w t h a n d status o f l y m p h n o d e s . 

E n d o s c o p i c e x a m i n a t i o n is necessary f o r b i o p s y a n d 

accurate assessment o f t h e e x t e n t o f g r o w t h a n d also to 

f i n d o u t a n y s y n c h r o n o u s p r i m a r y at any o t h e r site. 

Treatment 

E a r l y g r o w t h w i t h o u t n o d e s can be c u r e d b y r a d i o t h e r a p y 

w i t h t h e advantage o f p r e s e r v i n g t h e l a r y n g e a l f u n c t i o n . 

I f g r o w t h is l i m i t e d t o p y r i f o r m fossa a n d does n o t 

e x t e n d t o p o s t c r i c o i d r e g i o n , t o t a l l a r y n g e c t o m y a n d p a r 

t ia l p h a r y n g e c t o m y is d o n e . R e m a i n i n g p h a i y n x can be 

p r i m a r i l y c losed . T h i s is o f t e n c o m b i n e d w i t h e l e c t i v e o r 

p r o p h y l a c t i c b l o c k d issec t ion o f l y m p h nodes . 

I f g r o w t h e x t e n d s t o p o s t c r i c o i d r e g i o n , t o t a l l a r y n g e c 

t o m y a n d p h a r y n g e c t o m y is d o n e a l o n g w i t h b l o c k dissec

t i o n . P h a r y n g o - o e s o p h a g e a l s e g m e n t is r e c o n s t r u c t e d w i t h 

m y o c u t a n e o u s flaps o r s t o m a c h p u l l - u p . 

P l a n n e d p o s t - o p e r a t i v e r a d i o t h e r a p y can be g i v e n 

r o u t i n e l y t o a l l cases. Pat ients w i t h n o p a l p a b l e nodes 

{ N ( ) n e c k ) can also be g i v e n r a d i o t h e r a p y a v o i d i n g b l o c k 

d i ssec t ion . 
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J 2 . C a r c i n o m a P o s t c r i c o i d R e g i o n ^ 

T h i s constitutes 3 0 % o f l a r y n g o p h a r y n g e a l mal ignancies . 

P a t e r s o n - B r o w n - K e l l y ( P l u m m e r - V i n s o n ) s y n d r o m e c h a r 

acterised b y h y p o c h r o m i c m i c r o c y t i c anaemia is an i m p o r t a n t 

aet io logica l factor as o n e - t h i r d o f patients o f p o s t c r i c o i d 

c a r c i n o m a m a y be suf fer ing f r o m i t . 

Spread 

U s u a l l y an u l c e r a t i v e t y p e o f l e s i o n arises f r o m p o s t c r i c o i d 

r e g i o n . L o c a l spread o f t e n o c c u r s i n an a n n u l a r f a s h i o n 

c a u s i n g m a r k e d dysphagia . G r o w t h s m a y i n v a d e c e r v i c a l 

oesophagus , a r y t e n o i d s , o r r e c u r r e n t l a r y n g e a l n e r v e at 

c r i c o a r y t e n o i d j o i n t . 

L y m p h a t i c spread i n v o l v e s para t rachea l l y m p h n o d e s 

a n d m a y be b i l a t e r a l d u e t o t h e m i d l i n e n a t u r e o f les ions. 

T h e y m a y n o t b e c l i n i c a l l y p a l p a b l e . 

Clinical Features 

Females are u s u a l l y a f fec ted , s o m e t i m e s i n t h e ear ly age 

g r o u p o f t w e n t i e s a n d t h i r t i e s . Progress ive dysphagia is t h e 

p r e d o m i n a n t p r e s e n t i n g s y m p t o m . T h i s m a y cause p r o 

gressive m a l n u t r i t i o n a n d w e i g h t loss. S o m e t i m e s , v o i c e 

c h a n g e a n d a p h o n i a m a y be p r o d u c e d d u e t o i n f i l t r a t i o n 

o f r e c u r r e n t l a r y n g e a l n e r v e o r p o s t e r i o r c r i c o a r y t e n o i d 

muscles a f f e c t i n g v o c a l c o r d m o b i l i t y . 

Diagnosis 

P o s t c r i c o i d g r o w t h s m a y n o t be v i s i b l e o n i n d i r e c t l a r y n 

g o s c o p y . O e d e m a a n d e r y t h e m a o f t h e p o s t c r i c o i d r e g i o n 

a n d p o o l i n g o f secret ions i n t h e h y p o p h a r y n x are sugges

t i v e o f g r o w t h . L a r y n g e a l c r e p i t u s , f e l t n o r m a l l y w h i l e 

m o v i n g l a r y n x o v e r t h e c e r v i c a l spine , m a y b e lost . 

L a t e r a l soft t issue r a d i o g r a p h o f t h e n e c k m a y s h o w an 

increased p r e v e r t e b r a l s h a d o w . B a r i u m s w a l l o w is essential 

t o f i n d t h e l o w e r e x t e n t o f t h e disease. E n d o s c o p y is a lways 

d o n e t o take b i o p s y a n d assess t h e e x t e n t o f l e s i o n . 

Treatment 

P r o g n o s i s is p o o r b o t h w i t h i r r a d i a t i o n a n d s u r g i c a l t r e a t 

m e n t . S o m e p r e f e r t o g i v e r a d i o t h e r a p y i n i t i a l l y . I t has 

t h e advantage o f p r e s e r v i n g l a r y n g e a l f u n c t i o n . F a i l e d cases 

are s u b j e c t e d t o l a r y n g o - p h a r y n g o - o e s o p h a g e c t o m y w i t h 

s t o m a c h p u l l - u p o r c o l o n t r a n s p o s i t i o n t o r e c o n s t r u c t 

p h a r y n g o - o e s o p h a g e a l s e g m e n t . M a n y fee l that i n i t i a l s u r 

g e r y , i f feasible, gives b e t t e r results . 

3 . C a r c i n o m a P o s t e r i o r P h a r y n g e a l W a l l 

T h i s is t h e least c o m m o n o f l a r y n g o p h a r y n g e a l m a l i g n a n c y 

c o n s t i t u t i n g o n l y 1 0 % o f t h e m . T h e y are m o s t l y seen i n 

males a b o v e f i f t y years o f age. 

Spread 

G r o w t h is usual ly e x o p h y t i c b u t m a y be u l c e r a t i v e . I t 

r e m a i n s l o c a l i z e d u n t i l late a n d t h e n spreads t o t h e p r e v e r 

t e b r a l fascia, muscles a n d v e r t e b r a e . 

L y m p h a t i c spread is usual ly b i l a t e r a l d u e t o m i d l i n e 

n a t u r e o f t h e l e s i o n . 5 0 % o f t h e p a t i e n t s w i t h cancer o f 

p o s t e r i o r p h a r y n g e a l w a l l h a v e n o d a l metastasis o n t h e i r 

i n i t i a l e x a m i n a t i o n . R e t r o p h a r y n g e a l nodes , t h o u g h n o t 

c l i n i c a l l y pa lpab le , m a y also be i n v o l v e d . 

Clinical Features 

D y s p h a g i a o r s p i t t i n g o f b l o o d m a y be t h e p r e s e n t i n g 

s y m p t o m . S o m e m a y present w i t h a p a l p a b l e mass o f n o d e s 

i n t h e n e c k w i t h o u t a n y s y m p t o m s p o i n t i n g t o t h e p r i 

m a r y t u m o u r . 

Diagnosis 

I n d i r e c t m i r r o r e x a m i n a t i o n o f t e n reveals t h e t u m o u r . 

L a t e r a l sof t tissue r a d i o g r a p h y m a y s h o w v e r t i c a l e x t e n t 

a n d th ickness o f t h e t u m o u r a n d a n y i n v o l v e m e n t o f ce r 

v i c a l v e r t e b r a e . E n d o s c o p y is essential f o r b i o p s y a n d a c c u 

rate assessment o f t h e t u m o u r a n d t o f i n d a n y s y n c h r o n o u s 

p r i m a r y at a n y o t h e r site. 

Treatment 

E a r l y les ions , p a r t i c u l a r l y e x o p h y t i c , c a n b e t r e a t e d b y 

r a d i o t h e r a p y w i t h p r e s e r v a t i o n o f l a r y n g e a l f u n c t i o n . E a r l y 

s m a l l lesions can also be exc i sed s u r g i c a l l y v i a la tera l p h a r -

y n g o t o m y a n d p r i m a r y r e p a i r w i t h e q u a l l y g o o d results . 

A d v a n c e d lesions m a y r e q u i r e l a r y n g o p h a i y n g e c t o m y a n d 

b l o c k d i s s e c t i o n o f n e c k w i t h r e p a i r o f t h e f o o d c h a n n e l . 

Gross 5 - y e a r c u r e rate is o n l y 19%. 

P H A R Y N G E A L P O U C H 

A l s o c a l l e d h y p o p h a r y n g e a l d i v e r t i c u l u m o r Z e n k e r ' s 

d i v e r t i c u l u m , i t is a p u l s i o n d i v e r t i c u l u m w h e r e p h a r y n 

geal m u c o s a hernia tes t h r o u g h t h e K i l l i a n ' s d e h i s c e n c e — 

a w e a k area b e t w e e n t w o parts o f t h e i n f e r i o r c o n s t r i c t o r 

(Figs 5 3 . 1 a n d 5 3 . 2 ) . 

Aetiology 

E x a c t cause is n o t k n o w n . I t is p r o b a b l y d u e t o spasm o f 

c r i c o p h a r y n g e a l s p h i n c t e r o r its i n c o o r d i n a t e d c o n t r a c t i o n s 

d u r i n g t h e act o f d e g l u t i t i o n . I t is u s u a l l y seen after 60 years 

o f age. 

Pathology 

H e r n i a t i o n o f p o u c h starts i n t h e m i d l i n e . I t is at f i rs t 

b e h i n d t h e oesophagus a n d t h e n c o m e s t o l i e o n its l e f t . 
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F i g u r e 53.1 

H y p o p h a r y n g e a l ( Z e n k e r ' s ) d i v e r t i c u l u m . H y p o p h a r y n g e a l 

m u c o s a h e r n i a t e s t h r o u g h t h e K i l l i a n ' s d e h i s c e n c e — a w e a k a r e a 

b e t w e e n t w o p a r t s o f i n f e r i o r c o n s t r i c t o r m u s c l e . 

Killian's 
dehiscence 

Laimer's 
dehiscence 

Thyropharyngeus 

Cricopharyngeus 

Killian-Jamieson's 
area 

Outer longitudinal 
fibres of oesophagus 

F i g u r e 5 3 . 2 

P o t e n t i a l s i t e s f o r h y p o p h a r y n g e a l d i v e r t i c u l u m . 

M o u t h o f t h e sac is w i d e r t h a n t h e o p e n i n g o f oesophagus 

a n d f o o d p r e f e r e n t i a l l y enters t h e sac. 

Clinical Features 

D y s p h a g i a is t h e p r o m i n e n t f e a t u r e . I t appears after a f e w 

s w a l l o w s w h e n t h e p o u c h gets f i l l e d w i t h f o o d , a n d presses 

o n t h e oesophagus . G u r g l i n g s o u n d is p r o d u c e d o n s w a l 

l o w i n g . U n d i g e s t e d f o o d m a y r e g u r g i t a t e at n i g h t , w h e n 

p a t i e n t is r e c u m b e n t , c a u s i n g c o u g h a n d a s p i r a t i o n p n e u 

m o n i a . P a t i e n t is o f t e n m a l n o u r i s h e d d u e t o dysphagia . 

Pat ients w i t h p h a r y n g e a l p o u c h m a y h a v e associated h ia tus 

h e r n i a . R a r e l y c a r c i n o m a can d e v e l o p i n l o n g - s t a n d i n g 

cases o f p h a r y n g e a l p o u c h . 

Diagnosis 

B a r i u m s w a l l o w w i l l s h o w t h e sac a n d its size. 

Treatment 

1 . E x c i s i o n o f p o u c h a n d c r i c o p h a r y n g e a l m y o t o m y . 

T h i s is d o n e t h r o u g h c e r v i c a l a p p r o a c h . 

2 . D o h l m a n ' s p r o c e d u r e . T h e p a r t i t i o n w a l l b e t w e e n 

t h e oesophagus a n d the p o u c h is d i v i d e d b y diathermy 

t h r o u g h an e n d o s c o p e . T h i s is d o n e i n p o o r r isk 

d e b i l i t a t e d pa t ients . 

3 . E n d o s c o p i c laser t rea tment . I t is s imi lar t o D o h l m a n ' s 

p r o c e d u r e . P a r t i t i o n b e t w e e n t h e p o u c h a n d oesophagus 

is d i v i d e d b y C O , laser us ing o p e r a t i n g m i c r o s c o p e . 



Snoring and Sleep Apnoea 

S N O R I N G 

I t is an u n d e s i r a b l e d i s t u r b i n g s o u n d t h a t occurs d u r i n g 

sleep. I t is e s t i m a t e d t h a t 2 5 % o f a d u l t males a n d 1 5 % o f 

a d u l t females snore . Its p r e v a l e n c e increases w i t h age. 

J D e f i n i t i o n o f T e r m s 

S l e e p a p n o e a I t is cessation o f b r e a t h i n g t h a t last f o r 

10 seconds o r m o r e d u r i n g sleep. Less t h a n f i v e s u c h e p i 

sodes is n o r m a l . 

A p n o e a i n d e x I t is n u m b e r o f episodes o f apnoea i n 1 h o u r . 

H y p o p n o e a I t is r e d u c t i o n o f a ir f l o w . S o m e d e f i n e i t as 

d r o p o f 5 0 % o f a i r f l o w f r o m t h e base l i n e associated w i t h 

an E E G d e f i n e d arousal o r 4 % d r o p i n o x y g e n s a t u r a t i o n . 

R e s p i r a t o r y d i s t u r b a n c e i n d e x ( R D I ) A l s o c a l l e d 

a p n o e a — h y p o p n o e a i n d e x . I t is t h e n u m b e r o f a p n o e a a n d 

h y p o p n o e a events p e r h o u r . N o r m a l l y R D I is less t h a n 5. 

Based o n R D I , s e v e r i t y apnoea has b e e n classif ied as m i l d , 

5 - 1 4 ; m o d e r a t e , 1 5 - 3 0 ; a n d severe > 3 0 . 

A r o u s a l T r a n s i e n t a w a k e n i n g f r o m sleep as a resul t o f 

apnoea o r r e s p i r a t o r y e f for t s . 

A r o u s a l i n d e x I t is n u m b e r o f arousal events i n 1 h o u r . 

Less t h a n 4 is n o r m a l . 

S l e e p e f f i c i e n c y M i n u t e s o f sleep d i v i d e d b y m i n u t e s i n 

b e d af ter l i g h t s are t u r n e d o f f . 

M u l t i p l e s l e e p l a t e n c y tes t P a t i e n t u n d e r g o e s f o u r o r 

f i v e s c h e d u l e d naps u s u a l l y i n t h e d a y t i m e . L a t e n c y p e r i o d 

f r o m w a k e f u l n e s s t o t h e onset o f sleep a n d R E M sleep are 

m e a s u r e d . I t is p e r f o r m e d w h e n n a r c o l e p s y is suspected o r 

d a y t i m e sleepiness is e v a l u a t e d o b j e c t i v e l y . 

Ĥ ^̂ ^̂  M e c h a n i s m o f S n o r i n g 

M u s c l e s o f p h a r y n x are re laxed d u r i n g sleep a n d cause part ia l 

o b s t r u c t i o n . B r e a t h i n g against o b s t r u c t i o n causes v i b r a t i o n s 

o f sof t palate , t o n s i l l a r pi l lars a n d base o f t o n g u e p r o d u c i n g 

s o u n d . S o u n d as l o u d as 90 d B has b e e n r e c o r d e d d u r i n g 

s n o r i n g . 

S n o r i n g m a y be p r i m a r y , i . e . w i t h o u t assoc ia t ion w i t h 

o b s t r u c t i v e sleep a p n o e a ( O S A ) o r c o m p l i c a t e d , i . e . asso

c i a t e d w i t h O S A . P r i m a r y s n o r i n g is n o t associated w i t h 

excessive d a y t i m e sleepiness a n d has apnoea—hypnoea i n d e x 

o f less t h a n 5. 

A e t i o l o g y 

I n c h i l d r e n m o s t c o m m o n cause is a d e n o t o n s i l l a r h y p e r 

t r o p h y . I n adul ts cause o f s n o r i n g c o u l d be i n t h e nose or 

nasopharynx s u c h as septal d e v i a t i o n , t u r b i n a t e h y p e r t r o 

p h y , nasal v a l v e collapse, nasal p o l y p i o r t u m o u r s ; i n oral 

cavity a n d oropharynx s u c h as e l o n g a t e d soft palate a n d u v u l a , 

tons i l l a r e n l a r g e m e n t , macrogloss ia , r e t r o g n a t h i a , la rge 

base o f t o n g u e ; o r its t u m o u r ; i n t h e larynx and laryngophar

ynx s u c h as l a r y n g e a l stenosis o r o m e g a - s h a p e d e p i g l o t t i s . 

O t h e r causes i n c l u d e o b e s i t y a n d t h i c k n e c k w i t h co l la r 

size e x c e e d i n g 4 2 c m . U s e o f a l c o h o l , sedatives a n d h y p n o t 

ics aggravates s n o r i n g d u e t o m u s c l e r e l a x a t i o n . 

S i t e s o f S n o r i n g 

Site o f s n o r i n g m a y be soft palate, tons i l l a r p i l lars o r h y p o 

p h a r y n x . I t m a y v a r y f r o m p a t i e n t t o p a t i e n t a n d e v e n i n 

t h e same p a t i e n t thus m a k i n g surg ica l c o r r e c t i o n a d i f f i c u l t 

d e c i s i o n . S o m e t i m e s sites o f s n o r i n g are m u l t i p l e e v e n i n 

t h e same p a t i e n t . 

S y m p t o m a t o l o g y 

Excessive l o u d s n o r i n g is soc ia l ly d i s r u p t i v e a n d f o r m s 

s n o r i n g - s p o u s e s y n d r o m e a n d is t h e cause o f m a r i t a l d i s c o r d 

s o m e t i m e s l e a d i n g t o d i v o r c e . I n a d d i t i o n , a s n o r e r w i t h 

o b s t r u c t i v e sleep a p n o e a m a y m a n i f e s t w i t h : 

• Excessive d a y t i m e sleepiness 

• M o r n i n g headaches 
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• G e n e r a l f a t i g u e 
8 M e m o r y loss 

• I r r i t a b i l i t y a n d depress ion 

• D e c r e a s e d l i b i d o 

• Increased r i sk o f r o a d acc idents 

T a b l e 5 4 . 1 s h o w s an E p w o r t h sleepiness scale. 

J T r e a t m e n t J 

1 . A v o i d a n c e o f a l c o h o l , sedatives a n d h y p n o t i c s . 

2 . R e d u c t i o n o f w e i g h t . 

3 . S l e e p i n g o n t h e side r a t h e r t h a n o n t h e b a c k . 

4 . R e m o v a l o f o b s t r u c t i n g l e s i o n i n nose , n a s o p h a r y n x , 

o r a l c a v i t y , h y p o p h a r y n x a n d l a r y n x . R a d i o f r e q u e n c y 

has b e e n used f o r v o l u m e t r i c r e d u c t i o n o f tissues o f 

t u r b i n a t e s , soft palate a n d base o f t o n g u e . 

5 . P e r f o r m i n g u v u l o p a l a t o p l a s t y ( U P P ) s u r g i c a l l y w i t h 

c o l d k n i f e o r assisted w i t h r a d i o f r e q u e n c y ( R A U P ) o r 

laser ( L A U P ) . 

S L E E P A P N O E A 

A p n o e a means n o b r e a t h i n g at a l l . T h e r e is n o m o v e m e n t 

o f a ir at t h e l e v e l o f nose a n d m o u t h . I t is o f t h r e e types . 

1 . Obstructive: T h e r e is collapse o f t h e u p p e r a i r w a y resul t 

i n g i n cessation o f air f l o w . O t h e r factors m a y be o b s t r u c 

t i v e c o n d i t i o n s o f nose , n a s o p h a r y n x , o r a l c a v i t y a n d 

o r o p h a r y n x , base o f t o n g u e o r l a r y n x . 

2 . Central: A i r w a y s are p a t e n t b u t b r a i n fails t o s ignal t h e 

musc les t o b r e a t h . 

3 . Mixed: I t is c o m b i n a t i o n o f b o t h types . 

P a t h o p h y s i o l o g y o f O S A 

1 E p w o r t h s l e e p i n e s s s c a l e 

Situation Score (0 to 3 ) 

S i t t i n g and r e a d i n g 

W a t c h i n g T V 

S i t t i n g inact ive in a p u b l i c place 

(e.g. theatre o r in a meet ing) 

Being a passenger in a car f o r 1 h o u r 

w i t h o u t break 

Lying d o w n t o rest in the a f t e r n o o n w h e n 

c i rcumstances p e r m i t 

S i t t i n g a n d t a l k i n g t o s o m e o n e 

Si t t ing quiet ly after a lunch w i t h o u t a lcohol 

S i t t i n g in a car w h i l e s t o p p e d in t ra f f i c f o r 

a f ew m i n u t e s 

A p n o e a d u r i n g sleep causes h y p o x i a a n d r e t e n t i o n o f car 

b o n d i o x i d e w h i c h leads t o p u l m o n a r y c o n s t r i c t i o n l e a d i n g 

t o c o n g e s t i v e hear t f a i l u r e , b r a d y c a r d i a a n d cardiac h y p o x i a 

l e a d i n g t o l e f t h e a r t f a i l u r e , a n d cardiac a r r h y t h m i a s s o m e 

t i m e s l e a d i n g t o s u d d e n d e a t h . D u r i n g sleep a p n o e a , t h e r e 

are f r e q u e n t arousals w h i c h cause sleep f r a g m e n t a t i o n , 

d a y t i m e sleepiness a n d o t h e r manifes tat ions . T a b l e 54 .2 lists 

t h e consequences o f o b s t r u c t i v e sleep apnoea . 

P h y s i o l o g y o f S l e e p 

A n o r m a l h e a l t h y a d u l t sleeps f o r 7—8 h o u r s . Sleep o c c u r s 

i n t w o phases: n o n - R E M ( n o n - r o l l i n g eye m o v e m e n t ) a n d 

R E M ( r o l l i n g eye m o v e m e n t ) . T h e t w o phases o c c u r i n 

s e m i r e g u l a r cycles , each c y c l e l a s t i n g f o r 9 0 - 1 2 0 m i n u t e s . 

T h e r e are t h u s t h r e e o r f o u r cycles o f sleep. 

Non-REM Sleep 

I t t o n u s 75—80% o f sleep a n d occurs i n f o u r stages: 

Stage I T r a n s i t i o n f r o m w a k e f u l n e s s t o sleep. I t c o n s t i 

tutes 2—5% o f sleep. E E G s h o w s decrease o f a lpha 

a n d increase o f the ta w a v e s . M u s c l e t o n e is less. 

P e r s o n c a n be easily aroused f r o m this stage. 

Stage I I C h a r a c t e r i s e d b y sleep spindles o r ' K ' c o m p l e x e s , 

a n d decrease i n m u s c l e t o n e . I t c o n s t i t u t e s 

4 5 - 5 5 % o f sleep. 

Stage I I I F o r m s 3 - 8 % o f sleep, character ised b y del ta 

w a v e s . I t is deep sleep. 

Stage I V F o r m s 10—15%) o f sleep, charac ter i sed b y del ta 

w a v e s . I t is d e e p , m o s t r e s t f u l sleep. 

REM Sleep 

F o r m s 20—25% o f t o t a l sleep, character ised b y r a p i d eye 

m o v e m e n t s , increased a u t o n o m i c a c t i v i t y w i t h er ra t i c car 

diac a n d r e s p i r a t o r y m o v e m e n t s . D r e a m i n g o c c u r s i n th is 

stage b u t m u s c u l a r a c t i v i t y is decreased so t h a t d r e a m s are 

n o t e n a c t e d . 

See T a b l e 5 4 . 3 f o r d i f ferences b e t w e e n n o n - R E M a n d 

R E M sleep. 

T a b l e 5 4 . 2 C o n s e q u e n c e s o f o b s t r u c t i v e s l e e p a p n o e a 

0 = n e v e r d o z i n g o f f ; 1 = s l i g h t c h a n c e o f d o z i n g o f f ; 2 = m o d e r a t e 

c h a n c e o f d o z i n g o f f ; 3 = h i g h c h a n c e o f d o z i n g . 

Congest ive heart fai lure/cor p u l m o n a l e 

Polycythemia and hyper tens ion 

A t r i a l a n d ventr i cu lar a r r h y t h m i a s a n d left heart fa i lure 

A t t a c k s o f ang ina 

S n o r i n g spouse s y n d r o m e 

Loss o f m e m o r y 

Decreased l i b i d o 

Tra f f i c acc idents 



Snoring and Sleep Apnoea 

T a b l e 5 4 . 3 | M f e . • e n c e s b e t w e e n n o n - R E M a n d R E M s l e e p 

N o n - R E M R E M 

D u r a t i o n 7 5 - 8 0 % o f s l e e p 2 0 - 2 5 % o f s l e e p 

E y e m o v e m e n t s N o e y e r o l l i n g R a p i d c o n j u g a t e e y e m o v e m e n t s 

A u t o n o m i c a c t i v i t y L e s s a u t o n o m i c a c t i v i t y g i v e s s l o w h e a r t r a t e , 

l o w B P , s l o w a n d s t e a d y r e s p i r a t i o n 

I n c r e a s e d a u t o n o m i c a c t i v i t y w i t h f l u c t u a t i o n s i n B P , 

h e a r t r a t e a n d r e s p i r a t i o n 

B r a i n a c t i v i t y M i n i m a l B r a i n i s a c t i v e ( R E M s l e e p i s a l s o c a l l e d a c t i v a t e d 

b r a i n i n a p a r a l y s e d p e r s o n ) 

M u s c u l a r a c t i v i t y F u n c t i o n a l b u t l e s s D e c r e a s e d . S i n c e m u s c l e s a r e r e l a x e d , s n o r i n g a n d 

O S A o c c u r s i n t h i s s t a g e . 

E E G P a s s e s f r o m a l p h a t o d e l t a w a v e s f r o m s t a g e 

1 t o I V 

M i x e d f r e q u e n c y , l o w v o l t a g e w a v e s w i t h o c c a s i o n a l 

b u r s t s o f s a w - t o o t h w a v e s 

D r e a m i n g N o Y e s 

| C l i n i c a l E v a l u a t i o n o f a C a s e o f S l e e p A p n o e a | 

History 

P a t i e n t ' s b e d p a r t n e r gives m o r e r e l i a b l e i n f o r m a t i o n t h a n 

t h e p a t i e n t h i m s e l f because l a t t e r does n o t k n o w w h a t 

h a p p e n e d d u r i n g sleep. H i s t o r y s h o u l d i n c l u d e s n o r i n g 

d u r i n g sleep, restless d i s t u r b e d sleep, g a s p i n g , c h o k i n g o r 

a p n o e i c events , a n d s w e a t i n g . I n t h e d a y t i m e , t h e r e is h i s 

t o r y o f excessive d a y t i m e sleepiness ( E p w o r t h sleepiness 

scale is m o r e o f t e n used, see T a b l e 54 .1) a n d f a t i g u e , i r r i 

t a b i l i t y , m o r n i n g headaches, m e m o r y loss a n d i m p o t e n c e . 

A l s o o n e s h o u l d e l i c i t h i s t o r y o f b o d y p o s i t i o n d u r i n g 

sleep, use o f a l c o h o l , sedatives a n d caf fe ine i n t a k e , m o u t h 

b r e a t h i n g a n d h i s t o r y o f m e n o p a u s e o r h a v i n g h o r m o n a l 

r e p l a c e m e n t t h e r a p y . 

Physical Examination 

R i s k fac tors i n c l u d e m a l e g e n d e r , o b e s i t y a n d age a b o v e 

40 years. 

I , B o d y m a s s i n d e x I t is c a l c u l a t e d b y d i v i d i n g b o d y 

w e i g h t i n k i l o g r a m s b y h e i g h t i n m e t r e s s q u a r e d . 

N o i m a l B M I ( 1 8 . 5 - 2 4 . 9 ) ; o v e r w e i g h t 2 5 - 2 9 % ; obes i ty 

30—34.9. O b e s e pat ients n e e d t o r e d u c e w e i g h t . 

3 . C o l l a r s i z e N e c k c i r c u m f e r e n c e at t h e l e v e l o f c r i c o 

t h y r o i d m e m b r a n e is m e a s u r e d . C o l l a r size s h o u l d n o t 

e x c e e d 4 2 c m i n males a n d 3 7 . 5 c m i n females . 

3 . C o m p l e t e h e a d a n d n e c k e x a m i n a t i o n L o o k f o r 

tons i l l a r h y p e r t r o p h y , r e t r o g n a t h i a , macrogloss ia , e l o n 

g a t e d soft palate a n d u v u l a , base o f t o n g u e t u m o u r s , 

septal d e v i a t i o n , nasal p o l y p s , t u r b i n a t e h y p e r t r o p h y 

a n d nasal v a l v e col lapse. A l s o e x a m i n e n a s o p h a r y n x 

a n d l a r y n x . 

4 . M u l l e r ' s m a n o e u v r e A f l e x i b l e e n d o s c o p e is passed 

t h r o u g h t h e nose a n d t h e p a t i e n t asked t o i n s p i r e v i g 

o r o u s l y w i t h nose a n d m o u t h c o m p l e t e l y c losed. L o o k 

f o r col lapse o f t h e soft tissues at the l e v e l o f base o f 

t o n g u e a n d j u s t a b o v e t h e soft palate . L e v e l o f p h a 

r y n g e a l o b s t r u c t i o n can be f o u n d . 

S y s t e m i c e x a m i n a t i o n is d o n e t o l o o k f o r h y p e r t e n s i o n , 

c o n g e s t i v e h e a r t f a i l u r e , p e d a l o e d e m a , t r u n c a l o b e s i t y a n d 

a n y s i g n o f h y p o t h y r o i d i s m . 

C e p h a l o m e t r i c r a d i o g r a p h s are t a k e n f o r c r a n i o f a c i a l 

anomal ies a n d t o n g u e base o b s t r u c t i o n . 

P o l y s o m n o g r a p h y I t is t h e " g o l d s t a n d a r d " f o r d i a g n o 

sis o f sleep apnoea a n d r e c o r d s v a r i o u s parameters w h i c h 

i n c l u d e : 

3 E E G ( e l e c t r o e n c e p h a l o g r a p h y ) — t o l o o k f o r n o n - R E M 

o r R E M sleep a n d stages o f n o n - R E M sleep. 
9 E C G ( e l e c t r o c a r d i o g r a p h y ) — f o r hear t rate a n d r h y t h m . 
15 E O M ( e l e c t r o c u l o g r a m ) — f o r r o l l i n g eye m o v e m e n t s . 
9 E M G ( e l e c t r o m y o g r a p h y ) — r e c o r d e d from s u b m e n t a l a n d 

t ib ia l i s a n t e r i o r m u s c l e . 

• Pulse o x i m e t r y — t o assess o x y g e n s a t u r a t i o n o f b l o o d t o 

k n o w l o w e s t S a 0 2 d u r i n g sleep. 
s N a s a l a n d o r a l a i r f l o w — - f o r episodes o f apnoea a n d 

h y p o p n o e a . 
B Sleep p o s i t i o n — h e l p s t o k n o w w h e t h e r apnoea/hypopnoea 

episodes o c c u r i n s u p i n e o r la tera l r e c u m b e n t p o s i t i o n . 

• B l o o d pressure. 

• O e s o p h a g e a l pressure. N o t d o n e i n all l a b o r a t o r i e s . 

N e g a t i v e oesophagea l pressure he lps t o k n o w degree o f 

b r e a t h i n g ef forts m a d e b y t h e p a t i e n t . 

S p l i t - n i g h t p o l y s o m n o g r a p h y I n t h i s s t u d y , t h e f i r s t 

p a r t o f n i g h t is used i n usual p o l y s o m n o g r a p h y w h i l e t h e 

s e c o n d p a r t o f n i g h t is u s e d i n t i t r a t i o n o f pressures f o r 

c o n t i n u o u s p o s i t i v e a i r w a y pressure ( C P A P ) . I t is n o t r e c 

o m m e n d e d because episodes o f sleep apnoea o c c u r m o r e 

o f t e n i n t h e s e c o n d h a l f o f n i g h t a n d are t h u s missed . 

T i t r a t i o n o f pressures f o r C P A P s h o u l d i d e a l l y be d o n e o n 

a s e c o n d n i g h t . 

c 
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P o l y s o m n o g r a p h y can d i f f e r e n t i a t e b e t w e e n p r i m a r y 

s n o r i n g , p u r e O S A a n d c e n t r a l sleep a p n o e a . 

Treatment (Non-surgical) 

1. C h a n g e i n l i f e s t y l e T h o s e w i t h m i l d disease a n d 

m i n i m a l s y m p t o m s can be t reated w i t h w e i g h t loss a n d 

d i e t a r y changes b u t those w i t h c o r p u l m o n a l e as a result 

o f severe O S A m a y r e q u i r e p e r m a n e n t t r a c h e o s t o m y . 

• U s e o f a l c o h o l i n t h e e v e n i n g aggravates O S A . 

S e d a t i v e s / h y p n o t i c s t a k e n at n i g h t also h a v e t h e 

same ef fec t . 

• S m o k i n g s h o u l d be a v o i d e d . 

• R e d u c t i o n o f w e i g h t is h e l p f u l . 

2 . P o s i t i o n a l t h e r a p y Pa t ient s h o u l d sleep o n t h e side 

as s u p i n e p o s i t i o n m a y cause o b s t r u c t i v e apnoea . A 

r u b b e r b a l l can be f i x e d t o t h e ba c k o f s h i r t t o p r e v e n t 

a d o p t i n g s u p i n e p o s i t i o n . 

3 . I n t r a o r a l d e v i c e s T h e y alter t h e p o s i t i o n o f m a n d i 

b le o r t o n g u e t o o p e n t h e a i r w a y a n d r e l i e v e s n o r i n g 

a n d sleep apnoea . M a n d i b l e a d v a n c e m e n t d e v i c e 

( M A D ) keeps t h e m a n d i b l e f o r w a r d w h i l e t o n g u e 

r e t a i n i n g d e v i c e ( T R D ) keeps t o n g u e i n a n t e r i o r 

p o s i t i o n d u r i n g sleep. T h e y h e l p i m p r o v e o r a b o l i s h 

s n o r i n g . M A D is also u s e f u l i n r e t r o g n a t h i c p a t i e n t s . 

4 . C P A P ( c o n t i n u o u s p o s i t i v e a i r w a y p r e s s u r e ) I t 

p r o v i d e s p n e u m a t i c s p l i n t t o a i r w a y a n d increases its 

c a l i b r e . O p t i m u m a i r w a y pressure f o r d e v i c e t o o p e n 

t h e a i r w a y is d e t e r m i n e d d u r i n g sleep s t u d y a n d is 

u s u a l l y k e p t at 5 - 2 0 c m o f H , 0 . A b o u t 4 0 % o f pat ients 

f i n d t h e use o f C P A P d e v i c e c u m b e r s o m e a n d d i f f i 

c u l t t o c a r r y w i t h t h e m w h e n t r a v e l i n g a n d t h u s s top 

u s i n g i t . 

W h e n C P A P is n o t t o l e r a t e d , a B i P A P ( b i l e v e l p o s 

i t i v e a i r w a y pressure) dev ice is used. I t de l ivers p o s i t i v e 

pressure at t w o f i x e d leve l s—a h i g h e r i n s p i r a t o r y and a 

l o w e r e x p i r a t o r y pressure. N o w an a u t o t i t r a t i n g P A P 

( A P A P ) is also avai lable w h i c h c o n t i n u o u s l y adjusts t h e 

pressure. T h e i r disadvantages are same as those o f 

C P A P . 

Surgery 

I t is i n d i c a t e d f o r fa i led o r n o n - c o m p l i a n t m e d i c a l t h e r a p y . 

P e r m a n e n t t r a c h e o s t o m y is t h e " g o l d s t a n d a r d " o f t r e a t 

m e n t b u t i t is n o t a c c e p t e d soc ia l ly a n d has c o m p l i c a t i o n s 

o f its o w n . I t is usual ly n o t a p r e f e r r e d o p t i o n b y pat ients . 

S u r g i c a l p r o c e d u r e s used i n O S A i n c l u d e : 

T o n s i l l e c t o m y a n d / o r a d e n o i d e c t o m y 

N a s a l s u r g e r y N a s a l o b s t r u c t i o n m a y be t h e p r i m a r y o r 

t h e a g g r a v a t i n g f a c t o r f o r O S A . Septoplas ty t o c o r r e c t 

d e v i a t e d nasal s e p t u m , r e m o v a l o f nasal p o l y p s a n d r e d u c 

t i o n o f t u r b i n a t e size h e l p t o r e l i e v e nasal o b s t r u c t i o n . 

S o m e t i m e s nasal surgery is also i n d i c a t e d f o r e f f i c i e n t use o f 

C P A P . 

O r o p h a r y n g e a l s u r g e r y U v u l o p a l a t o p l a s t y ( U P P ) is t h e 

m o s t c o m m o n p r o c e d u r e p e r f o r m e d f o r s n o r i n g a n d O S A . 

I t is 80%> effective i n s n o r i n g b u t O S A is r e l i e v e d o n l y i n 

50%). S o m e patients o f O S A are k n o w n to relapse i n l o n g -

t e r m studies because o f a n o t h e r site b e c o m i n g a c t i v e i n t h e 

cause o f o b s t r u c t i o n (e .g . base o f t o n g u e ) . U P P can be 

laser o r r a d i o f r e q u e n c y assisted. 

A d v a n c e m e n t g e n i o p l a s t y w i t h h y o i d s u s p e n s i o n I t 

is d o n e i n pat ients w h e r e base o f t o n g u e also c o n t r i b u t e s t o 

O S A . Pat ients w i t h r e t r o g n a t h i a a n d m i c r o g n a t h i a are also 

t h e candidates . 

P r o c e d u r e i n v o l v e s r e s e c t i o n o f a r e c t a n g u l a r p o r t i o n o f 

t h e m a n d i b l e i n c l u d i n g g e n i a l tuberc les a n d t h e a t t a c h e d 

geniogloss i muscles , its r o t a t i o n b y 90° , a n d f i x a t i o n b y 

plates. I t helps t o p u l l t h e base o f t o n g u e a n t e r i o r l y . A l o n g 

T a b l e 5 4 . 4 S u m m a r y o f m a n a g e m e n t o f O S A 

N on-surgical Surgical 

W e i g h t r e d u c t i o n 

A v o i d a n c e o f a l c o h o l , s e d a t i v e s a n d s m o k i n g 

P o s i t i o n a l t h e r a p y 

I n t r a o r a l d e v i c e s 

- M a n d i b u l a r a d v a n c e m e n t d e v i c e 

- T o n g u e r e t e n t i o n d e v i c e 

C P A P o r B i P A P o r A P A P 

T o n s i l a n d a d e n o i d s u r g e r y ( c h i l d r e n ) 

N a s a l s u r g e r y : s e p t o p l a s t y , t u r b i n a t e r e d u c t i o n , p o l y p e c t o m y 

P a l a t e s u r g e r y 

- U v u l o p a l a t o p l a s t y ( U P P ) 

- U v u l o p a i a t o p h a r y n g o p l a s t y ( U P P P ) 

A d v a n c e m e n t p h a r y n g o p l a s t y 

T o n g u e b a s e s u r g e r y : L i n g u a l t o n s i l l e c t o m y , l a s e r m i d l i n e g l o s s e c t o m y 

T o n g u e b a s e r a d i o f r e q u e n c y r e d u c t i o n 

M a n d i b u l a r o s t e o t o m y w i t h g e n i o g l o s s u s a d v a n c e m e n t 

H y o i d m y o t o m y a n d s u s p e n s i o n 

- H y o i d b o n e s u s p e n d e d t o l o w e r b o r d e r o f m a n d i b l e 

- H y o i d b o n e s u s p e n d e d t o u p p e r b o r d e r o f t h y r o i d c a r t i l a g e 

M a x i l l o m a n d i b u l a r o s t e o t o m y a n d a d v a n c e m e n t 

T r a c h e o s t o m y — t h e g o l d s t a n d a r d 



S n o r i n g a n d Sleep A p n o e a 

w i t h this p r o c e d u r e , t h e h y o i d b o n e is f r e e d f r o m its i n f e 

r i o r m u s c u l a t u r e a n d suspended f r o m l o w e r b o r d e r o f 

m a n d i b l e b y w i r e s . T h i s also helps t o p u l l t h e base o f 

t o n g u e a n t e r i o r l y . 

T o n g u e b a s e r a d i o f r e q u e n c y R a d i o f r e q u e n c y ( R F ) is 

used i n f i v e t o six s i t t ings t o r e d u c e t h e size o f t o n g u e . R F 

n e e d l e is i n s e r t e d s u b m u c o s a l l y . I t coagulates tissue and 

causes s c a r r i n g t h u s r e d u c i n g t h e size o f tissue. 

M a x i l l o m a n d i b u l a r a d v a n c e m e n t o s t e o t o m y O s t e o 

t o m i e s are p e r f o r m e d o n m a n d i b u l a r r a m u s a n d m a x i l l a . 

O s t e o t o m y o f the m a x i l l a is l i k e a L e F o r t I p r o c e d u r e . 

T h e s e o s t e o t o m i e s are t h e n f i x e d i n a n t e r i o r p o s i t i o n w i t h 

plates a n d screws. T h i s surg ica l p r o c e d u r e is e f f e c t i v e i n 

selected cases b u t has t h e disadvantage o f c a u s i n g aesthetic 

facial changes. 

See T a b l e 5 4 . 4 f o r s u m m a r y o f m a n a g e m e n t o f O S A . 





Diseases o f Larynx and 
T r a c h e a 
55. Anatomy and Physiology o f Larynx 
56. Laryngotracheal Trauma 
57. Acute and Chronic Inflammations of Larynx 
58. Congenital Lesions o f Larynx and Stridor 
59. Laryngeal Paralysis 
60. Benign Tumours o f Larynx 
61 . Cancer Larynx 
62. Voice and Speech Disorders 
63. Tracheostomy and Other Procedures for Airway Management 
64. Foreign Bodies of Air Passages 





Ana tomy and Physiology o f Larynx 

A N A T O M Y O F L A R Y N X 

T h e l a r y n x lies i n f r o n t o f t h e h y p o p h a r y n x o p p o s i t e t h e 

t h i r d t o s i x t h c e r v i c a l v e r t e b r a e . I t m o v e s v e r t i c a l l y a n d i n 

a n t e r o p o s t e r i o r d i r e c t i o n d u r i n g s w a l l o w i n g a n d p h o n a -

t i o n . I t can also be passively m o v e d f r o m side t o side p r o 

d u c i n g a character is t ic g r a t i n g sensat ion c a l l e d laryngeal 

crepitus. I n a n a d u l t , t h e l a r y n x ends at t h e l o w e r b o r d e r o f 

C , v e r t e b r a . 
6 

L a r y n g e a l C a r t i l a g e s 

L a r y n x has 3 u n p a i r e d a n d 3 p a i r e d cart i lages. 

Unpaired: T h y r o i d , c r i c o i d , e p i g l o t t i s . 

Paired: A r y t e n o i d , c o r n i c u l a t e , c u n e i f o r m . 

1. T h y r o i d I t is t h e largest o f all ( F i g . 5 5 . 1 ) . Its t w o alae 

m e e t a n t e r i o r l y f o r m i n g a n ang le o f 9 0 ° i n males 

a n d 1 2 0 ° i n females . V o c a l cords are a t t a c h e d t o t h e 

Opening for 
superior loryngeol Epiglottis 

F i g u r e 55.1 

L a r y n g e a l f r a m e w o r k . 

m i d d l e o f t h y r o i d a n g l e . M o s t o f l a r y n g e a l f o r e i g n 

b o d i e s are arres ted a b o v e t h e v o c a l cords , i . e . a b o v e 

t h e m i d d l e o f t h y r o i d cart i lage a n d an e f fec t ive a i r w a y 

can be p r o v i d e d b y p i e r c i n g t h e c r i c o t h y r o i d m e m 

b r a n e — a p r o c e d u r e c a l l e d crkothyrotomy. 

2. C r i c o i d I t is t h e o n l y cart i lage f o r m i n g a c o m p l e t e 

r i n g . Its p o s t e r i o r p a r t is e x p a n d e d t o f o r m a lamina 

w h i l e a n t e r i o r l y i t is n a r r o w f o r m i n g an arch. 

E p i g l o t t i s I t is a l e a f - l i k e , y e l l o w , elastic cart i lage 

f o r m i n g a n t e r i o r w a l l o f l a r y n g e a l i n l e t . I t is a t t a c h e d 

t o t h e b o d y o f h y o i d b o n e b y h y o e p i g l o t t i c l i g a m e n t 

w h i c h d i v i d e s i t i n t o s u p r a h y o i d a n d i n f r a h y o i d e p i 

g l o t t i s . A s t a l k - l i k e process o f e p i g l o t t i s ( p e t i o l e ) 

attaches t h e e p i g l o t t i s t o t h e t h y r o i d angle . A n t e r i o r 

surface o f e p i g l o t t i s is separated f r o m t h y r o h y o i d 

m e m b r a n e a n d u p p e r p a r t o f t h y r o i d cart i lage b y a 

p o t e n t i a l space f i l l e d w i t h f a t — t h e p r e - e p i g l o t t i c 

space. T h e space m a y be i n v a d e d i n c a r c i n o m a o f 

supraglot t ic l a r y n x o r the base o f t o n g u e . 

4 . A r y t e n o i d c a r t i l a g e s T h e y are p a i r e d . E a c h 

a r y t e n o i d cart i lage is p y r a m i d a l i n shape. I t has a base 

w h i c h ar t iculates w i t h c r i c o i d cart i lage ; a muscular pro

cess, d i r e c t e d la tera l ly t o g i v e a t t a c h m e n t t o i n t r i n s i c 

l a r y n g e a l muscles ; a vocal process d i r e c t e d a n t e r i o r l y , 

g i v i n g a t t a c h m e n t t o v o c a l c o r d ; a n d an apex w h i c h 

s u p p o r t s t h e c o r n i c u l a t e car t i lage . 

C o r n i c u l a t e c a r t i l a g e s ( o f S a n t o r i n i ) T h e y are 

p a i r e d . E a c h ar t iculates w i t h t h e apex o f a r y t e n o i d 

car t i lage . 

C u n e i f o r m c a r t i l a g e s ( o f W r i s b e r g ) T h e y are 

r o d shaped . E a c h is s i t u a t e d i n a r y e p i g l o t t i c f o l d i n 

f r o n t o f c o r n i c u l a t e car t i lage a n d p r o v i d e s passive 

s u p p o r t s t o t h e f o l d . 

T h y r o i d , c r i c o i d a n d m o s t o f the a r y t e n o i d cartilages are 

hya l ine cartilages whereas epiglot t is , corn icu la te , c u n e i f o r m 

and t i p o f a r y t e n o i d near t h e c o r n i c u l a t e cartilage are f ibroe las -

t ic i n na ture . H y a l i n e cartilages can u n d e r g o ossif icat ion; i t 

begins at the age o f 25 years i n t h y r o i d , a l i t t l e later i n c r i c o i d 

a n d arytenoids , a n d is c o m p l e t e b y 65 years o f age. 
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L a r y n g e a l J o i n t s 

C r i c o a r y t e n o i d j o i n t I t is a s y n o v i a l j o i n t s u r r o u n d e d 

b y capsular l i g a m e n t . I t is f o r m e d b e t w e e n t h e base o f 

a r y t e n o i d a n d a facet , o n t h e u p p e r b o r d e r o f c r i c o i d l a m 

i n a . T w o types o f m o v e m e n t s o c c u r i n t h i s j o i n t : (a) rotatory, 

i n w h i c h a r y t e n o i d cart i lage m o v e s a r o u n d a v e r t i c a l axis, 

thus a b d u c t i n g o r a d d u c t i n g t h e v o c a l c o r d ; ( b ) gliding 

movement, i n w h i c h o n e a r y t e n o i d gl ides t o w a r d s t h e o t h e r 

car t i lage o r a w a y f r o m i t , t h u s c l o s i n g o r o p e n i n g t h e p o s 

t e r i o r p a r t o f g l o t t i s . 

C r i c o t h y r o i d j o i n t I t is also a s y n o v i a l j o i n t . E a c h is 

f o r m e d b y t h e i n f e r i o r c o r n u a o f t h y r o i d car t i lage w i t h a 

facet o n t h e c r i c o i d car t i lage . 

Hyoid bone 

L a r y n g e a l M e m b r a n e s 

1. Extrinsic Membranes (F ig . 5 5 . 1 ) 

(a ) T h y r o h y o i d m e m b r a n e C o n n e c t s t h y r o i d c a r t i 

lage t o h y o i d b o n e . I t is p i e r c e d b y s u p e r i o r l a r y n g e a l 

vessels a n d i n t e r n a l l a r y n g e a l n e r v e . 

( b ) C r i c o t h y r o i d m e m b r a n e C o n n e c t s t h y r o i d c a r t i 

lage t o c r i c o i d car t i lage . 

( c ) C r i c o t r a c h e a l m e m b r a n e C o n n e c t s c r i c o i d c a r t i 

lage t o t h e f i r s t t racheal ring. 

2. Intrinsic Membranes 

(a ) C r i c o v o c a l m e m b r a n e I t is a t r i a n g u l a r f ibroe las t i c 

m e m b r a n e . Its u p p e r b o r d e r is free a n d stretches 

b e t w e e n m i d d l e o f t h y r o i d angle t o t h e v o c a l process 

o f a r y t e n o i d a n d f o r m s t h e v o c a l l i g a m e n t ( F i g . 5 5 . 2 ) . 

Hyoepiglotiic 
goment 

Hyoid bone 

Fat in pre-epiglottic 
space 

Thyrohyoid membrane 

Thyroid cartilage 

Quadrangular 

Corniculate 
cartilage 

Arytenoid 
cartilage 

membra no 
Cricovocal 
membrane 

F i g u r e 5 5 . 2 

S a g i t t a l s e c t i o n o f l a r y n x s h o w i n g c r i c o v o c a l a n d q u a d r a n g u l a r 

m e m b r a n e s a n d b o u n d a r i e s o f t h e p r e - e p i g l o t t i c s p a c e . 

Thyroid 
cartilage 

Poraglottic 
space 

Cricoid 
cartilage 

Quadrangular 
membrane 

Ventricle 

Cricovocal 
membrane 

F i g u r e 5 5 . 3 

C o r o n a l s e c t i o n o f l a r y n x . L o w e r f r e e e d g e o f t h e q u a d r a n g u 

l a r m e m b r a n e l i e s i n t h e f a l s e c o r d w h i l e u p p e r f r e e e d g e o f 

t h e c r i c o v o c a l m e m b r a n e f o r m s t h e v o c a l l i g a m e n t . N o t e f o r 

m a t i o n o f c o n u s e l a s t i c u s b y t h e c r i c o v o c a l m e m b r a n e s o f 

t w o s i d e s . 

Its l o w e r b o r d e r attaches t o t h e a r c h o f c r i c o i d c a r t i 

lage. F r o m its l o w e r a t t a c h m e n t the m e m b r a n e p r o 

ceeds u p w a r d s a n d m e d i a l l y a n d t h u s , w i t h its f e l l o w 

o n t h e o p p o s i t e s ide, f o r m s c o n u s elasticus ( F i g . 55 .3 ) 

w h e r e s u b g l o t t i c f o r e i g n b o d i e s s o m e t i m e s ge t 

i m p a c t e d . 

( b ) Q u a d r a n g u l a r m e m b r a n e I t lies deep t o m u c o s a 

o f a r y e p i g l o t t i c fo lds a n d is n o t w e l l d e f i n e d . I t 

stretches b e t w e e n t h e e p i g l o t t i c a n d a r y t e n o i d c a r t i 

lages. Its l o w e r b o r d e r f o r m s t h e v e s t i b u l a r l i g a m e n t 

w h i c h lies i n t h e false c o r d . 

M u s c l e s o f L a r y n x 

T h e y are o f t w o types , i n t r i n s i c , w h i c h a t tach l a r y n g e a l 

carti lages t o each o t h e r , a n d e x t r i n s i c , w h i c h a t tach l a r y n x 

t o t h e s u r r o u n d i n g s t ruc tures . 

1. I n t r i n s i c m u s c l e s T h e y m a y act o n v o c a l cords o r 

l a r y n g e a l i n l e t . 

(a ) A c t i n g o n v o c a l c o r d s (Figs 5 5 . 4 a n d 55 .5) 

Abductors: P o s t e r i o r c r i c o a r y t e n o i d 

Adductors: Latera l c r i c o a r y t e n o i d 

I n t e r a r y t e n o i d (transverse a r y t e n o i d ) 

T h y r o a r y t e n o i d ( e x t e r n a l par t ) 

Tensors: C r i c o t h y r o i d 

V o c a l i s ( in terna l par t o f t h y r o a r y t e n o i d ) 

( b ) A c t i n g o n l a r y n g e a l i n l e t ( F i g . 55 .5 ) 

Openers of laryngeal inlet: T h y r o e p i g l o t t i c ( p a r t 

o f t h y r o a r y t e n o i d ) 
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Lamina of thyroid cart 
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F i g u r e 5 5 . 4 

L a r y n g e a l m u s c l e s a n d t h e i r a c t i o n . 

Transverse and 
oblique arytenoid 

Posterior 
cricoarytenoid 

Aryepi glottic 

Thyroepiglottic 

Thyroarytenoid 

Cricovocal 
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Lateral 
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F i g u r e 5 5 . 5 

I n t r i n s i c m u s c l e s o f l a r y n x a s s e e n o n l a t e r a l v i e w . 

Closers of laryngeal inlet: I n t e r a r y t e n o i d ( o b l i q u e par t ) 

A r y e p i g l o t t i c ( p o s t e r i o r o b l i q u e 

p a r t o f i n t e r a r y t e n o i d s ) 

2 . E x t r i n s i c m u s c l e s T h e y c o n n e c t t h e l a r y n x t o t h e 

n e i g h b o u r i n g s t ruc tures a n d are d i v i d e d i n t o e levators 

o r depressors o f l a r y n x . 

(a ) E l e v a t o r s Primary elevators act d i r e c t l y as t h e y are 

a t t a c h e d t o t h e t h y r o i d car t i lage a n d i n c l u d e 

s t y l o p h a r y n g e u s , s a l p i n g o p h a r y n g e u s , p a l a t o p h a -

r y n g e u s a n d t h y r o h y o i d . 

Secondary elevators act i n d i r e c t l y as t h e y are 

a t t a c h e d t o t h e h y o i d b o n e a n d i n c l u d e m y l o h y o i d 

( m a i n ) , d igas t r i c , s t y l o h y o i d , g e n i o h y o i d . 

( b ) D e p r e s s o r s T h e y i n c l u d e s t e r n o h y o i d , s t e r n o 

t h y r o i d a n d o m o h y o i d . 

C a v i t y o f t h e L a r y n x 

L a r y n g e a l c a v i t y starts at t h e l a r y n g e a l i n l e t w h e r e i t c o m 

m u n i c a t e s w i t h t h e p h a r y n x a n d ends at t h e l o w e r b o r d e r 

o f c r i c o i d cart i lage w h e r e i t is c o n t i n u o u s w i t h t h e l u m e n 

o f t rachea. T w o pairs o f f o l d s — v e s t i b u l a r a n d v o c a l , d i v i d e 

t h e c a v i t y i n t o t h r e e parts , n a m e l y t h e v e s t i b u l e , t h e v e n 

t r i c l e a n d t h e s u b g l o t t i c space. 

I n l e t o f l a r y n x I t is an o b l i q u e o p e n i n g b o u n d e d a n t e r i 

o r l y b y free m a r g i n o f ep ig lo t t i s ; o n the sides, b y a r y e p i g l o t t i c 

folds a n d p o s t e r i o r l y b y i n t e r a r y t e n o i d f o l d (F ig . 55 .6 ) . 

V e s t i b u l e I t ex tends f r o m l a r y n g e a l i n l e t t o v e s t i b u l a r 

fo lds . Its a n t e r i o r w a l l is f o r m e d b y p o s t e r i o r surface o f 

e p i g l o t t i s ; sides b y t h e a r y e p i g l o t t i c f o l d s a n d p o s t e r i o r 

w a l l b y m u c o u s m e m b r a n e o v e r t h e a n t e r i o r surface o f 

a r y t e n o i d s . 

V e n t r i c l e ( s i n u s o f l a r y n x ) is a deep e l l i p t i c a l space 

b e t w e e n v e s t i b u l a r a n d v o c a l f o l d s , also e x t e n d i n g a s h o r t 

dis tance a b o v e a n d lateral t o v e s t i b u l a r f o l d . T h e saccule is 

a d i v e r t i c u l u m o f m u c o u s m e m b r a n e w h i c h starts f r o m t h e 

a n t e r i o r p a r t o f v e n t r i c u l a r c a v i t y a n d e x t e n d s u p w a r d s 

b e t w e e n v e s t i b u l a r fo lds a n d l a m i n a o f t h y r o i d car t i lage . 

W h e n a b n o r m a l l y e n l a r g e d a n d d i s t e n d e d , i t m a y f o r m a 

laryngocele—an air c o n t a i n i n g sac w h i c h m a y p r e s e n t i n t h e 

n e c k . T h e r e are m a n y m u c o u s glands i n t h e saccule. 

S u b g l o t t i c s p a c e ( i n f r a g l o t t i c l a r y n x ) I t e x t e n d s f r o m 

v o c a l cords t o l o w e r b o r d e r o f c r i c o i d car t i lage . 

V e s t i b u l a r f o l d s ( fa lse v o c a l c o r d s ) T w o i n n u m b e r ; 

each is a f o l d o f m u c o u s m e m b r a n e e x t e n d i n g a n t e r o p o s -

t e r i o r l y across t h e l a r y n g e a l c a v i t y . I t c o n t a i n s v e s t i b u l a r 

l i g a m e n t , a f e w f ibres o f t h y r o a r y t e n o i d e u s m u s c l e a n d 

m u c o u s glands . 

V o c a l f o l d s ( t r u e v o c a l c o r d s ) T h e y are t w o p e a r l y -

w h i t e sharp bands e x t e n d i n g f r o m t h e m i d d l e o f t h y r o i d 

Laryngeal 
inlet 

Oblique 
arytenoid m. 

Transverse 
arytenoid m. 

Posterior 
cricoarytenoid m. 

Thyrohyoid 
membrane 
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L a r y n g e a l i n l e t a n d i n t r i n s i c m u s c l e s o f l a r y n x a s s e e n f r o m 

b e h i n d . 



D i s e a s e s o f L a r y n x a n d T r a c h e a 

Glottis 

F i g u r e 5 5 . 7 

Rima glotcidis . N o t e anter ior 2/3 o f vocal c o r d is m e m b r a n o u s 

and posterior 1/3 car t i laginous . 

ang le t o t h e v o c a l processes o f a r y t e n o i d s . E a c h v o c a l c o r d 

consists o f a v o c a l l i g a m e n t w h i c h is t h e t r u e u p p e r edge 

o f c r i c o v o c a l m e m b r a n e c o v e r e d b y c losely b o u n d m u c o u s 

m e m b r a n e w i t h scanty s u b e p i t h e l i a l c o n n e c t i v e tissue. 

G l o t t i s ( r i m a g l o t t i d i s ) I t is t h e e l o n g a t e d space b e t 

w e e n v o c a l cords a n t e r i o r l y , a n d v o c a l processes a n d base 

o f a r y t e n o i d s p o s t e r i o r l y ( F i g . 5 5 . 7 ) . 

A n t e r o p o s t e r i o r l y , g l o t t i s is a b o u t 24 m m i n m e n a n d 

16 m m i n w o m e n . I t is t h e n a r r o w e s t p a r t o f l a r y n g e a l c a v 

i t y . A n t e r i o r t w o - t h i r d s o f g l o t t i s are f o r m e d b y m e m b r a 

n o u s cords w h i l e p o s t e r i o r o n e - t h i r d b y v o c a l processes o f 

a r y t e n o i d s . Size a n d shape o f g l o t t i s varies w i t h t h e m o v e 

m e n t s o f v o c a l c o r d s . 

J| Mucous Membrane of the Larynx 

I t l ines t h e l a r y n x a n d is l o o s e l y a t t a c h e d e x c e p t o v e r t h e 

p o s t e r i o r surface o f e p i g l o t t i s , t r u e v o c a l cords a n d c o r 

n i c u l a t e a n d c u n e i f o r m cart i lages. 

Epithelium o f t h e m u c o u s m e m b r a n e is c i l i a t e d c o l u m 

n a r t y p e e x c e p t o v e r t h e v o c a l cords a n d u p p e r p a r t o f t h e 

v e s t i b u l e w h e r e i t is s t r a t i f i e d s q u a m o u s t y p e . 

Mucous glands are d i s t r i b u t e d a l l o v e r t h e m u c o u s l i n i n g 

a n d are p a r t i c u l a r l y n u m e r o u s o n t h e p o s t e r i o r surface o f 

e p i g l o t t i s , p o s t e r i o r par t o f t h e a r y e p i g l o t t i c f o l d s a n d i n 

t h e saccules. T h e r e are n o m u c o u s glands i n t h e v o c a l fo lds . 

| Lymphatic Drainage  

S u p r a g l o t t i s l a r y n x above the vocal cords is d r a i n e d b y l y m 

phat ics w h i c h p i e r c e t h e t h y r o h y o i d m e m b r a n e a n d g o t o 

u p p e r deep c e r v i c a l nodes . 

I n f f a g l o t t i c l a r y n x below the vocal cords is d r a i n e d b y l y m 

phat ics w h i c h p i e r c e c r i c o t h y r o i d m e m b r a n e a n d g o t o 

p r e l a r y n g e a l a n d p r e t r a c h e a l n o d e s a n d t h e n c e t o l o w e r 

d e e p c e r v i c a l a n d m e d i a s t i n a l nodes . S o m e vessels p i e r c e 

t h r o u g h c r i c o t r a c h e a l m e m b r a n e a n d d r a i n d i r e c t l y i n t o 

l o w e r d e e p c e r v i c a l n o d e s . 

T h e r e are p r a c t i c a l l y n o l y m p h a t i c s i n v o c a l c o r d s , h e n c e 

c a r c i n o m a o f th is site r a r e l y s h o w s l y m p h a t i c metastases. 

Nerve Supply (see p a g e 3 1 7 ) 

Spaces of the Larynx 

1. P r e - e p i g l o t t i c s p a c e o f B o y e r (Figs 5 5 . 2 a n d 55 .8 ) . 

I t is b o u n d e d b y u p p e r p a r t o f t h y r o i d car t i lage a n d t h y 

r o h y o i d m e m b r a n e i n f r o n t , h y o e p i g l o t t i c l i g a m e n t a b o v e 

a n d i n f r a h y o i d e p i g l o t t i s a n d q u a d r a n g u l a r m e m b r a n e 

b e h i n d . L a t e r a l l y , i t is c o n t i n u o u s w i t h p a r a g l o t t i c space. I t 

is f i l l e d w i t h fat, areolar tissue a n d s o m e l y m p h a t i c s . 

2. P a r a g l o t t i c s p a c e I t is b o u n d e d b y t h e t h y r o i d c a r t i 

lage la tera l ly , c o n u s elasticus i n f e r o m e d i a l l y , t h e v e n t r i c l e 

a n d q u a d r a n g u l a r m e m b r a n e m e d i a l l y , a n d m u c o s a o f p y r i 

f o r m fossa p o s t e r i o r l y (Figs 55 .3 a n d 5 5 . 8 ) . I t is c o n t i n u o u s 

w i t h p r e - e p i g l o t t i c space. G r o w t h s w h i c h i n v a d e th is space 

can present i n t h e n e c k t h r o u g h c r i c o t h y r o i d space. 

3 . R e i n k e ' s s p a c e U n d e r t h e e p i t h e l i u m o f v o c a l cords is 

a p o t e n t i a l space w i t h scanty s u b e p i t h e l i a l c o n n e c t i v e t i s 

sues. I t is b o u n d e d a b o v e a n d b e l o w b y t h e arcuate l ines ; i n 

f r o n t , b y a n t e r i o r c o m m i s s u r e , a n d b e h i n d b y v o c a l process 

o f a r y t e n o i d . O e d e m a o f this space causes f u s i f o r m s w e l l 

i n g o f t h e m e m b r a n o u s cords ( R e i n k e ' s o e d e m a ) . 

E M B R Y O L O G I C A L D E V E L O P M E N T 

L a r y n g e a l m u c o s a d e v e l o p s f r o m t h e e n d o d e r m o f t h e 

c e p h a l i c p a r t o f f o r e g u t . L a r y n g e a l carti lages a n d muscles 

d e v e l o p f r o m t h e m e s e n c h y m e . D e v e l o p m e n t o f o t h e r 

s t r u c t u r e s is as f o l l o w : 

Epig lot t i s 

U p p e r p a r t o f t h y r o i d carti lage 

Lower p a r t o f t h y r o i d cart i lage 

C r i c o i d cart i lage 

C o r n i c u l a t e cart i lage 

C u n e i f o r m cart i lage 

Intr insic muscles o f larynx 

Thyroid cart. 

H y p o b r a n c h i a l eminence 

4 t h arch 

6 t h arch 

Epiglottis 

Quadrangular 
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Pre-epiglottic space 

Paraglottic space 

Pyriform fosso 

Paraglott ic and pre-epiglott ic spaces c o m m u n i c a t e w i t h each 

other. 



A n a t o m y a n d P h y s i o l o g y o f L a r y n x 

U p p e r p a r t o f b o d y o f h y o i d b o n e 

L e s s e r c o r n u a o f h y o i d b o n e 

S t y l o h y o i d l i g a m e n t 

2 n d a r c h 

Lower p a r t o f b o d y o f hyo id b o n e 3 r d arch 

a n d greater c o r n u a 

S u p e r i o r l a r y n g e a l n e r v e , a b r a n c h o f vagus, is 4 t h a r c h 

n e r v e a n d supplies c r i c o t h y r o i d a n d constr ic tors o f p h a r y n x . 

R e c u r r e n t l a r y n g e a l n e r v e is 6 t h a r c h n e r v e a n d supplies 

a l l t h e i n t r i n s i c muscles o f l a r y n x . 

P A E D 1 A T R I C L A R Y N X 

T h e l a r y n x o f an i n f a n t d i f fe rs c o n s i d e r a b l y f r o m t h a t o f an 

a d u l t a n d has a great c l i n i c a l s i g n i f i c a n c e . 

1. I n f a n t ' s l a r y n x is p o s i t i o n e d h i g h i n t h e n e c k o p p o s i t e 

C 3 o r C 4 ( l e v e l o f v o c a l cords) at rest a n d reaches C I 

o r C 2 d u r i n g s w a l l o w i n g . T h i s h i g h p o s i t i o n a l l o w s 

t h e e p i g l o t t i s t o m e e t soft palate a n d m a k e a n a s o p h a 

r y n g e a l c h a n n e l f o r nasal b r e a t h i n g d u r i n g s u c k l i n g . 

T h e m i l k f e e d passes separately o v e r t h e d o r s u m o f 

t o n g u e a n d t h e side o f e p i g l o t t i s , thus a l l o w i n g b r e a t h 

i n g a n d f e e d i n g t o g o o n s i m u l t a n e o u s l y . 

2 . L a r y n g e a l cartilages are soft a n d collapse easily. E p i g l o t 

tis is o m e g a - s h a p e d a n d a r y t e n o i d s r e l a t i v e l y large 

c o v e r i n g s i g n i f i c a n t p o r t i o n o f t h e p o s t e r i o r g l o t t i s . 

3 . T h y r o i d car t i lage i n an i n f a n t is flat. I t also over laps 

t h e c r i c o i d car t i lage a n d is i n t u r n o v e r l a p p e d b y t h e 

h y o i d b o n e . T h u s c r i c o t h y r o i d a n d t h y r o h y o i d spaces 

are n a r r o w a n d n o t easily d i s c e r n i b l e as l a n d m a r k s 

w h e n p e r f o r m i n g t r a c h e o s t o m y . 

4 . I n f a n t ' s l a r y n x is s m a l l a n d conical. T h e d i a m e t e r o f 

c r i c o i d car t i lage is smal ler t h a n t h e size o f g l o t t i s , 

m a k i n g s u b g l o t t i s t h e n a r r o w e s t p a r t . I t has a b e a r i n g 

i n t h e s e l e c t i o n o f p a e d i a t r i c e n d o t r a c h e a l t u b e . 

I n adul t s , s u b g l o t t i c - g l o t t i c d i m e n s i o n s are a p p r o x 

i m a t e l y same a n d l a r y n x is cylindrical. 

5 . S u b m u c o s a l tissues o f i n f a n t ' s l a r y n x are c o m p a r a 

t i v e l y loose a n d easily u n d e r g o oedematous change 

w i t h t r a u m a o r i n f l a m m a t i o n l e a d i n g t o o b s t r u c t i o n . 

I n f a n t ' s l a r y n x s h o w s t w o spurts i n g r o w t h . I n t h e f i r s t 

t h r e e years o f l i f e l a r y n x g r o w s i n w i d t h a n d l e n g t h , a n d 

t h u s obvia tes t h e n e e d f o r a n y a i r w a y s u r g e r y i n c e r t a i n 

c o n g e n i t a l a n o m a l i e s . T h e s e c o n d s p u r t i n g r o w t h o c c u r s 

d u r i n g adolescence w h e n t h e t h y r o i d angle d e v e l o p s . T h e 

l e n g t h o f v o c a l cords t h e n increases l e a d i n g t o v o i c e 

changes associated w i t h p u b e r t y (see p u b e r p h o n i a ) . W i t h 

g r o w t h o f t h e n e c k , l a r y n x g r a d u a l l y descends t o a d u l t ; t h e 

v o c a l cords l y i n g o p p o s i t e C_. 

I n c h i l d h o o d , v o c a l c o r d is 6 m m i n females a n d 8 m m 

i n males . I t increases t o 15—19 m m i n a d u l t f e m a l e a n d 

17—23 i n a d u l t m a l e . 

P H Y S I O L O G Y O F L A R Y N X 

T h e l a r y n x p e r f o r m s t h e f o l l o w i n g i m p o r t a n t f u n c t i o n s : 

1. P r o t e c t i o n o f l o w e r a i r w a y s 

2. P h o n a t i o n 

3 . R e s p i r a t i o n 

4 . F i x a t i o n o f t h e chest . 

1 . P r o t e c t i o n o f L o w e r A i r w a y s 

P h y l o g e n e t i c a l l y , th is is t h e earliest f u n c t i o n t o d e v e l o p ; 

v o i c e p r o d u c t i o n is s e c o n d a i y . T h e l a r y n x p r o t e c t s t h e 

l o w e r passages i n t h r e e d i f f e r e n t w a y s : 

(a ) S p h i n c t e r i c c losure o f l a r y n g e a l o p e n i n g . 

( b ) C e s s a t i o n o f r e s p i r a t i o n . 

( c ) C o u g h r e f l e x . 

W h e n f o o d is s w a l l o w e d , its e n t r y i n t o a ir passage is 

p r e v e n t e d b y c losure o f t h r e e successive sphinc ters cons i s t 

i n g o f (i) l a r y n g e a l i n l e t ( a r y e p i g l o t t i c f o l d s , t u b e r c l e o f 

e p i g l o t t i s a n d a r y t e n o i d s , a p p r o x i m a t e l y c l o s i n g t h e l a r y n 

geal i n l e t c o m p l e t e l y ) , ( i i ) false cords , (hi ) t r u e cords , w h i c h 

close t h e g l o t t i s . T h u s , n o f o r e i g n m a t t e r m e a n t t o be s w a l 

l o w e d o r a c c i d e n t a l l y v o m i t e d can e n t e r t h e l a r y n x . 

R e s p i r a t i o n t e m p o r a r i l y ceases t h r o u g h a r e f l e x g e n e r 

a ted b y a f fe rent f ibres o f n i n t h n e r v e , w h e n f o o d c o m e s 

i n c o n t a c t w i t h p o s t e r i o r p h a r y n g e a l w a l l o r t h e base o f 

t o n g u e . 

C o u g h is an i m p o r t a n t a n d p o w e r f u l m e c h a n i s m t o d i s 

l o d g e a n d e x p e l a f o r e i g n p a r t i c l e w h e n i t c o m e s i n t o c o n 

t a c t w i t h r e s p i r a t o r y m u c o s a . L a r y n x is a p t l y c a l l e d t h e 

watch-dog of lungs as i t i m m e d i a t e l y ' b a r k s ' at t h e e n t r y o f 

a n y f o r e i g n i n t r u d e r . 

£ 2 . P h o n a t i o n | 

L a r y n x is l i k e a w i n d i n s t r u m e n t . V o i c e is p r o d u c e d b y t h e 

f o l l o w i n g m e c h a n i s m (Aerodynamic myoelastic theory of voice 

production): 

( a ) V o c a l cords are k e p t a d d u c t e d . 

( b ) I n f r a g l o t t i c a ir pressure is g e n e r a t e d b y t h e e x h a l e d air 

f r o m t h e l u n g s d u e t o c o n t r a c t i o n o f t h o r a c i c a n d 

a b d o m i n a l muscles . 

( c ) T h e a i r f o r c e o p e n t h e cords a n d is released as s m a l l 

p u f f s w h i c h v i b r a t e t h e v o c a l cords a n d p r o d u c e s o u n d 

w h i c h is a m p l i f i e d b y m o u t h , p h a r y n x , nose a n d 

chest . 

T h i s s o u n d is c o n v e r t e d i n t o speech b y t h e m o d u l a t o r y 

a c t i o n o f l i p s , t o n g u e , palate , p h a r y n x , a n d t e e t h . 



Diseases of Larynx and Trachea 

I n t e n s i t y o f s o u n d depends o n t h e a ir pressure p r o d u c e d 

b y t h e l u n g s w h i l e p i t c h d e p e n d s o n t h e f r e q u e n c y w i t h 

w h i c h t h e v o c a l cords v i b r a t e . 

3 . R e s p i r a t i o n 

L a r y n x regulates f l o w o f a i r i n t o t h e l u n g s . V o c a l cords 

a b d u c t d u r i n g i n s p i r a t i o n a n d a d d u c t d u r i n g e x p i r a t i o n . 

4 . F i x a t i o n o f the C h e s t 

W h e n l a r y n x is c losed , chest w a l l gets f i x e d a n d v a r i o u s 

t h o r a c i c a n d a b d o m i n a l muscles can t h e n act best . T h i s 

f u n c t i o n is i m p o r t a n t i n d i g g i n g , p u l l i n g a n d c l i m b i n g . 

C o u g h i n g , v o m i t i n g , d e f a e c a t i o n , m i c t u r i t i o n a n d c h i l d 

b i r t h also r e q u i r e a f i x e d t h o r a c i c cage against a c losed 

g l o t t i s . 



Laryngotracheal T rauma 

Aetiology 

1 . M o s t c o m m o n cause is a u t o m o b i l e acc idents w h e n 

n e c k str ikes against t h e s t e e r i n g w h e e l o r t h e i n s t r u 

m e n t p a n e l . 

2 . B l o w o r k i c k o n t h e n e c k . 

3 . N e c k s t r i k i n g against a s t r e t c h e d w i r e o r cable . 

4 . S t r a n g u l a t i o n . 

5 . P e n e t r a t i n g i n j u r i e s w i t h sharp i n s t r u m e n t s o r g u n 

shot w o u n d s . 

Pathology 

T h e degree a n d s e v e r i t y o f d a m a g e w i l l v a r y f r o m s l i g h t 

bruises e x t e r n a l l y o r t h e tear a n d l a c e r a t i o n o f m u c o s a 

i n t e r n a l l y t o a c o m m i n u t e d f r a c t u r e o f t h e l a r y n g e a l f r a m e 

w o r k . T h e w o u n d m a y be c o m p o u n d e d e x t e r n a l l y , d u e t o 

b r e a k i n t h e s k i n , o r i n t e r n a l l y b y m u c o s a l tears. L a r y n g e a l 

f rac tures are c o m m o n after 4 0 years o f age because o f c a l 

c i f i c a t i o n o f t h e l a r y n g e a l f r a m e w o r k . I n c h i l d r e n , c a r t i 

lages are m o r e r e s i l i e n t a n d escape i n j u r y . 

P a t h o l o g i c a l changes t h a t m a y b e seen i n l a r y n g e a l 

t r a u m a are: 

1 . H a e m a t o m a a n d o e d e m a o f s u p r a g l o t t i c o r s u b g l o t t i c 

r e g i o n . 

2 . Tears i n l a r y n g e a l o r p h a r y n g e a l m u c o s a l e a d i n g t o 

s u b c u t a n e o u s e m p h y s e m a . 

3 . D i s l o c a t i o n o f c r i c o a r y t e n o i d j o i n t s . T h e a r y t e n o i d car

t i lage m a y be displaced a n t e r i o r l y , dis located o r avulsed. 

4 . D i s l o c a t i o n o f c r i c o t h y r o i d j o i n t . T h i s m a y cause 

r e c u r r e n t l a r y n g e a l n e r v e paralysis w h i c h traverses j u s t 

b e h i n d t h i s j o i n t . 

5 . Frac tures o f t h e h y o i d b o n e . 

6. Fractures o f t h y r o i d car t i lage . T h e y m a y be v e r t i c a l o r 

transverse . F r a c t u r e o f u p p e r p a r t o f t h y r o i d car t i lage 

m a y resul t i n a v u l s i o n o f e p i g l o t t i s a n d o n e o r b o t h 

false c o r d s . Fractures o f l o w e r p a r t o f t h y r o i d car t i lage 

m a y displace o r d i s r u p t t h e t r u e v o c a l cords . 

7. Fractures o f c r i c o i d car t i lage . 

8 . Fractures o f u p p e r t rachea l rings. 

9 . T r a c h e a m a y separate f r o m t h e c r i c o i d car t i lage a n d 

r e t r a c t i n t o u p p e r m e d i a s t i n u m . I n j u r y t o r e c u r r e n t 

l a r y n g e a l n e r v e is o f t e n associated w i t h l a r y n g o t r a 

chea l s e p a r a t i o n . 

^ Clinical Features J 

S y m p t o m s o f l a r y n g o t r a c h e a l i n j u r y w o u l d v a r y , g r e a t l y 

d e p e n d i n g o n t h e s t ruc tures d a m a g e d a n d t h e s e v e r i t y o f 

damage . T h e y i n c l u d e : 

1 . R e s p i r a t o r y distress. 

2 . Hoarseness o f v o i c e o r a p h o n i a . 

3 . P a i n f u l a n d d i f f i c u l t s w a l l o w i n g . T h i s is a c c o m p a n i e d 

b y a s p i r a t i o n o f f o o d . 

4 . L o c a l p a i n i n t h e l a r y n x . M o r e m a r k e d o n s p e a k i n g o r 

s w a l l o w i n g . 

5 . H a e m o p t y s i s , usua l ly t h e resul t o f tears i n l a r y n g e a l o r 

t rachea l m u c o s a . 

External signs i n c l u d e : 

1 . Bruises o r abrasions o v e r t h e s k i n . 

2. P a l p a t i o n o f t h e l a r y n g e a l area is p a i n f u l . 

3 . S u b c u t a n e o u s e m p h y s e m a d u e t o m u c o s a l tears. I t 

m a y increase o n c o u g h i n g . 

4 . F l a t t e n i n g o f t h y r o i d p r o m i n e n c e a n d c o n t o u r o f 

a n t e r i o r c e r v i c a l r e g i o n . T h y r o i d n o t c h m a y n o t be 

p a l p a b l e . 

5 . F r a c t u r e d i s p l a c e m e n t s o f t h y r o i d o r c r i c o i d cart i lage 

o r h y o i d b o n e . G a p m a y be fe l t b e t w e e n the f r a c t u r e d 

f r a g m e n t s . 

6 . B o n y c r e p i t u s b e t w e e n f r a g m e n t s o f h y o i d b o n e , t h y 

r o i d o r c r i c o i d carti lages, m a y s o m e t i m e s be e l i c i t e d . 

7. S e p a r a t i o n o f c r i c o i d cart i lage f r o m l a r y n x o r t rachea . 



Diseases o f Larynx and Trachea 

D i a g n o s t i c E v a l u a t i o n 

1. I n d i r e c t l a r y n g o s c o p y I f pa t i en t ' s c o n d i t i o n p e r 

m i t s , th is is t h e m o s t v a l u a b l e e x a n r i n a t i o n . I t m a y 

reveal l o c a t i o n a n d degree o f o e d e m a , h a e m a t o m a , 

m u c o s a l lacera t ions , p o s t e r i o r d i s p l a c e m e n t o f e p i 

g l o t t i s , e x p o s e d f r a g m e n t s o f car t i lage , a s y m m e t r y o f 

g l o t t i s o r l a r y n g e a l i n l e t . 

2 . D i r e c t l a r y n g o s c o p y I t is r a r e l y i n f o r m a t i v e i n 

ear ly p e r i o d f o l l o w i n g i n j u r y . I f p e r f o r m e d , i t m a y 

prec ip i ta te r e s p i r a t o r y distress a n d necessitate i m m e d i 

ate t r a c h e o s t o m y . F i b r e o p t i c l a r y n g o s c o p y gives 

i m p r o v e d v i s u a l i s a t i o n a n d has r e p l a c e d d i r e c t l a r y n 

g o s c o p y i n r e c e n t years. 

3 . X - r a y s Sof t tissue lateral film o f t h e n e c k is v e r y use 

f u l a n d m a y reveal s u b c u t a n e o u s e m p h y s e m a , s w e l l 

i n g o f l a r y n g e a l m u c o s a , d i s p l a c e m e n t o f e p i g l o t t i s , 

f r a c t u r e d i sp lacements o f h y o i d b o n e , t h y r o i d a n d 

c r i c o i d carti lages o r change i n t h e c o n f i g u r a t i o n o f a ir 

c o l u m n . 

4 . C T s c a n I t is v e r y v a l u a b l e i n assessing m o d e r a t e l y 

severe o r severe i n j u r i e s o f l a r y n x . Present ly t h r e e 

d i m e n s i o n a l C T i s f o u n d m o r e usefu l i n l a r y n g e a l 

t r a u m a . 

5 . A s s o c i a t e d i n j u r i e s I t is essential t o e x a m i n e f o r 

o t h e r i n j u r i e s l i k e i n j u r y t o h e a d , c e r v i c a l sp ine , chest , 

a b d o m e n a n d e x t r e m i t i e s . X - r a y chest f o r p n e u m o 

t h o r a x a n d g a s t r o g r a f f i n s w a l l o w f o r oesophagea l tears 

m a y b e r e q u i r e d . 

T r e a t m e n t 

Conservative 

1. P a t i e n t s h o u l d be h o s p i t a l i s e d a n d o b s e r v e d f o r r e s p i 

r a t o r y distress. 

1. V o i c e rest is essential. 

3 . H u m i d i f i c a t i o n o f i n s p i r e d air is essential. 

4 . S t e r o i d t h e r a p y s h o u l d be s tar ted i m m e d i a t e l y a n d i n 

f u l l dose . I t helps t o reso lve o e d e m a a n d h a e m a t o m a 

a n d p r e v e n t s c a r r i n g a n d stenosis. 

5 . A n t i b i o t i c s are g i v e n t o p r e v e n t p e r i c h o n d r i t i s a n d 

cart i lage necrosis . 

Surgical 

1. Tracheostomy E n d o t r a c h e a l i n t u b a t i o n i n cases o f 

l a r y n g e a l t r a u m a m a y be d i f f i c u l t a n d h a z a r d o u s . 

T r a c h e o s t o m y is p r e f e r r e d i n these cases. 

2 . Open reduction I d e a l l y , i t is d o n e 3 - 5 days after i n j u r y 

a n d i f possible s h o u l d n o t be d e l a y e d b e y o n d 10 days. 

(a) Fractures o f h y o i d b o n e , t h y r o i d o r c r i c o i d c a r t i 

lage can be w i r e d a n d r e p l a c e d i n t h e i r a n a t o m i c 

p o s i t i o n s . M i n i p l a t c s m a d e o f t i t a n i u m can be used 

f o r i m m o b i l i s a t i o n o f c a r t i l a g i n o u s f r a g m e n t s . 

(b) M u c o s a l lacerat ions are r e p a i r e d w i t h c a t g u t a n d 

a n y loose f r a g m e n t s o f car t i lage r e m o v e d . 

(c) E p i g l o t t i s is a n c h o r e d i n its n o r m a l p o s i t i o n a n d i f 

a l ready avulsed , m a y be exc ised . 

(d) A r y t e n o i d carti lages can be r e p o s i t i o n e d i n t h e i r 

n o r m a l p o s i t i o n o r m a y be r e m o v e d i f c o m p l e t e l y 

a v u l s e d . 

(e) I n l a r y n g o t r a c h e a l separa t ion , e n d t o e n d anasto

mos is can be d o n e . 

(f) I n t e r n a l sp l in tage o f l a r y n g e a l s t ructures m a y be 

r e q u i r e d . I t is d o n e w i t h a l a r y n g e a l stent , o r s i l i 

c o n e t u b e w h i c h m a y have t o be l e f t f o r 2 t o 6 

w e e k s o n an average. 

(g) W e b b i n g o f a n t e r i o r c o m m i s s u r e can be p r e v e n t e d 

b y a silastic k e e l . 

C o m p l i c a t i o n s J 

1 . L a r y n g e a l stenosis, w h i c h m a y be s u p r a g l o t t i s g l o t t i c 

o r s u b g l o t t i c . 

2. P e r i c h o n d r i t i s a n d l a r y n g e a l abscess. 

3 . V o c a l c o r d paralysis . 



Acute and Chronic Inf lammat ions 
o f Larynx 

A C U T E L A R Y N G I T I S 
o f v o c a l abuse, s u b m u c o s a l h a e m o r r h a g e s m a y b e seen i n 

t h e v o c a l c o r d s . 

A c u t e l a r y n g i t i s m a y be i n f e c t i o u s o r n o n - i n f e c t i o u s . 

| Aetiology 

T h e infectious type is m o r e c o m m o n a n d u s u a l l y f o l l o w s 

u p p e r r e s p i r a t o r y i n f e c t i o n . T o b e g i n w i t h , i t is v i r a l i n 

o r i g i n b u t s o o n b a c t e r i a l i n v a s i o n takes place w i t h Strept. 

pneumoniae, H. influenzae a n d h a e m o l y t i c streptococci o r 

Staph, aureus. E x a n t h e m a t o u s fevers l i k e measles, c h i c k e n p o x 

a n d w h o o p i n g c o u g h are also associated w i t h l a r y n g i t i s . 

T h e non-infectious type is d u e t o v o c a l abuse, a l l e r g y , 

t h e r m a l o r c h e m i c a l b u r n s t o l a r y n x d u e t o i n h a l a t i o n o r 

i n g e s t i o n o f v a r i o u s substances, o r l a r y n g e a l t r a u m a s u c h as 

e n d o t r a c h e a l i n t u b a t i o n . 

Q Clinical Features 

Symptoms are u s u a l l y a b r u p t i n onset a n d consist o f : 

1 . Hoarseness w h i c h m a y l e a d t o c o m p l e t e loss o f v o i c e . 

2 . D i s c o m f o r t o r p a i n i n t h r o a t , p a r t i c u l a r l y after t a l k i n g . 

3 . D r y , i r r i t a t i n g c o u g h w h i c h is usual ly w o r s e at n i g h t . 

4 . G e n e r a l s y m p t o m s o f h e a d , c o l d , rawness o r dryness 

o f t h r o a t , mala ise a n d f e v e r i f l a r y n g i t i s has f o l l o w e d 

v i r a l i n f e c t i o n o f u p p e r r e s p i r a t o r y t rac t . 

Laryngeal appearances v a r y w i t h s e v e r i t y o f disease. I n ear ly 

stages, t h e r e is e r y t h e m a a n d o e d e m a o f e p i g l o t t i s , 

a r y e p i g l o t t i c f o l d s , a r y t e n o i d s a n d v e n t r i c u l a r bands , b u t 

t h e v o c a l cords appear w h i t e a n d near n o r m a l a n d s tand 

o u t i n contras t t o s u r r o u n d i n g m u c o s a , b e t r a y i n g t h e 

degree o f hoarseness p a t i e n t has. La ter , h y p e r a e m i a a n d 

s w e l l i n g increase . V o c a l cords also b e c o m e r e d a n d s w o l l e n . 

S u b g l o t t i c r e g i o n also gets i n v o l v e d . S t i c k y secret ions are 

seen b e t w e e n t h e cords a n d i n t e r a r y t e n o i d r e g i o n . I n case 

Treatment 

1. Vocal rest. T h i s is t h e m o s t i m p o r t a n t s ingle fac tor . U s e 

o f v o i c e d u r i n g acute l a r y n g i t i s m a y l e a d t o i n c o m 

p l e t e o r d e l a y e d r e c o v e r y . 

2 . Avoidance o f s m o k i n g a n d a l c o h o l . 

3 . Steam inhalations w i t h T r . B e n z o i n C o , o i l o f e u c a l y p 

tus o r p i n e are s o o t h i n g a n d l o o s e n v i s c i d secret ions . 

4 . Cough sedative. T o suppress t roublesome i r r i t a t i n g c o u g h . 

5 . Antibiotics. W h e n t h e r e is s e c o n d a r y i n f e c t i o n w i t h 

f e v e r a n d t o x a e m i a o r p u r u l e n t e x p e c t o r a t i o n . 

6. Analgesics. T o r e l i e v e l o c a l p a i n a n d d i s c o m f o r t . 

7 . Steroids. U s e f u l i n l a r y n g i t i s f o l l o w i n g t h e r m a l o r 

c h e m i c a l b u r n s . 

A c u t e m e m b r a n o u s l a r y n g i t i s T h i s c o n d i t i o n is s i m i 

lar t o acute m e m b r a n o u s t o n s i l l i t i s a n d is caused b y p y o 

g e n i c n o n - s p e c i f i c o r g a n i s m s . I t m a y b e g i n i n t h e l a r y n x 

o r m a y be an e x t e n s i o n f r o m t h e p h a r y n x . I t s h o u l d be 

d i f f e r e n t i a t e d f r o m l a r y n g e a l d i p h t h e r i a . 

A C U T E E P I G L O T T I T I S 

( S y n . S u p r a g l o t t i c L a r y n g i t i s ) 

I t is an acute i n f l a m m a t o r y c o n d i t i o n c o n f i n e d t o s u p r a -

g l o t t i c s t ruc tures , i . e . e p i g l o t t i s , a r y e p i g l o t t i c fo lds a n d 

a r y t e n o i d s . T h e r e is m a r k e d o e d e m a o f these s t ruc tures 

w h i c h m a y o b s t r u c t t h e a i r w a y . 

Aetiology 

I t is a serious c o n d i t i o n a n d affects c h i l d r e n o f 2—7 years o f 

age b u t can also affect adul ts . H. influenzae B is t h e m o s t 

c o m m o n o r g a n i s m responsible f o r this c o n d i t i o n i n c h i l d r e n . 
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• Clinical Features 

1 . O n s e t o f s y m p t o m s is a b r u p t w i t h r a p i d p r o g r e s s i o n . 

2 . Sore t h r o a t a n d d y s p h a g i a are t h e c o m m o n p r e s e n t i n g 

s y m p t o m s i n adul ts . 

3 . D y s p n o e a a n d s t r i d o r are t h e c o m m o n p r e s e n t i n g 

s y m p t o m s i n c h i l d r e n . T h e y are r a p i d l y progress ive 

a n d m a y p r o v e fatal unless r e l i e v e d . 

4 . F e v e r m a y g o u p t o 4 0 ° C . I t is d u e t o sept i caemia . 

Pat ient ' s c o n d i t i o n m a y r a p i d l y d e t e r i o r a t e . 

Examination 

1 . D e p r e s s i n g the t o n g u e w i t h a t o n g u e depressor m a y 

s h o w r e d a n d s w o l l e n ep ig lo t t i s . I n d i r e c t l a r y n g o s c o p y 

m a y s h o w o e d e m a and c o n g e s t i o n o f supraglot t i c s t r u c 

t u r e . T h i s e x a m i n a t i o n is a v o i d e d f o r fear o f p r e c i p i t a t 

i n g c o m p l e t e o b s t r u c t i o n . I t is b e t t e r d o n e i n o p e r a t i o n 

t h e a t r e w h e r e fac i l i t ies f o r i n t u b a t i o n are avai lab le . 

2 . L a t e r a l sof t tissue X - r a y o f n e c k m a y s h o w s w o l l e n 

e p i g l o t t i s ( t h u m b s i g n ) . 

M a l e c h i l d r e n are m o r e o f t e n a f fec ted . S e c o n d a r y 

b a c t e r i a l i n f e c t i o n b y G r a m p o s i t i v e c o c c i s o o n 

supervenes . 

| Pathology | 

T h e loose areolar tissue i n t h e s u b g l o t t i c r e g i o n swells u p 

a n d causes r e s p i r a t o r y o b s t r u c t i o n a n d s t r i d o r . T h i s , c o u 

p l e d w i t h t h i c k t e n a c i o u s secret ions a n d crusts , m a y c o m 

p l e t e l y o c c l u d e t h e a i r w a y . 

1 I Symptomatology 

Disease starts as u p p e r r e s p i r a t o r y i n f e c t i o n w i t h h o a r s e 

ness a n d c r o u p y c o u g h . T h e r e is f e v e r o f 3 9 — 4 0 ° C . T h i s 

m a y be f o l l o w e d b y d i f f i c u l t y i n b r e a t h i n g a n d i n s p i r a t o r y 

t y p e o f s t r i d o r . R e s p i r a t o r y d i f f i c u l t y m a y g r a d u a l l y increase 

w i t h signs o f u p p e r a i r w a y o b s t r u c t i o n , i . e . suprasternal 

a n d i n t e r c o s t a l recession. D i f f e r e n c e s b e t w e e n acute e p i 

g l o t t i t i s a n d acute l a r y n g o - t r a c h e o - b r o n c h i t i s are g i v e n i n 

T a b l e 5 7 . 1 . 

Treatment 

1 . Hospitalisation. Essential because o f t h e d a n g e r o f 

r e s p i r a t o r y o b s t r u c t i o n . 

2 . Antibiotics. A m p i c i l l i n o r t h i r d g e n e r a t i o n c e p h a 

l o s p o r i n are e f f e c t i v e against H. influenzae a n d are 

g i v e n b y p a r e n t e r a l r o u t e ( i . m . o r i . v . ) w i t h o u t w a i t 

i n g f o r results o f t h r o a t swab a n d b l o o d c u l t u r e . 

3 . Steroids. H y d r o c o r t i s o n e o r d e x a m e t h a s o n e is g i v e n i n 

a p p r o p r i a t e doses i . m . o r i . v . T h e y r e l i e v e o e d e m a 

a n d m a y o b v i a t e n e e d f o r t r a c h e o s t o m y . 

4 . Adequate hydration. Pat ient m a y r e q u i r e parenteral f lu ids . 

5 . Humidification and oxygen. P a t i e n t m a y r e q u i r e m i s t 

t e n t o r a c r o u p e t t e . 

6 . Intubation or tracheostomy m a y be r e q u i r e d f o r r e s p i r a 

t o r y o b s t r u c t i o n . 

A C U T E L A R Y N G O - T R A C H E O - B R O N C H I T I S 

1 I Treatment 

1 . Hospitalisation is o f t e n essential because o f t h e i n c r e a s 

i n g d i f f i c u l t y i n b r e a t h i n g . 

2. Antibiotics l i k e a m p i c i l l i n 5 0 m g / k g / d a y i n d i v i d e d 

doses is e f f e c t i v e against s e c o n d a r y i n f e c t i o n s d u e t o 

g r a m - p o s i t i v e c o c c i a n d H. influenzae. 

3 . Humidification helps t o so f ten crusts a n d t e n a c i o u s 

secret ions w h i c h b l o c k t r a c h e o b r o n c h i a l t ree . 

4 . Parenteral fluids are essential t o c o m b a t d e h y d r a t i o n . 

5 . Steroids, e .g . h y d r o c o r t i s o n e 100 m g i . v . m a y be usefu l 

t o r e l i e v e o e d e m a . 

6 . Adrenaline, r a c e m i c a d r e n a l i n e a d m i n i s t e r e d v i a a res

p i r a t o r is a b r o n c h o d i l a t o r a n d m a y r e l i e v e d y s p n o e a 

a n d a v e r t t r a c h e o s t o m y . 

7. Intubation/tracheostomy is d o n e , s h o u l d r e s p i r a t o r y 

o b s t r u c t i o n increase i n spi te o f t h e a b o v e measures. 

T r a c h e o s t o m y is d o n e i f i n t u b a t i o n is r e q u i r e d b e y o n d 

7 2 h o u r s . Assisted v e n t i l a t i o n m a y be r e q u i r e d . 

I t is an i n f l a m m a t o r y c o n d i t i o n o f t h e l a r y n x , t rachea a n d 

b r o n c h i ; m o r e c o m m o n t h a n acute e p i g l o t t i t i s . 

| Aetiology  

M o s t l y , i t is v i r a l i n f e c t i o n ( p a r a i n f l u e n z a t y p e I a n d I I ) 

a f f e c t i n g c h i l d r e n b e t w e e n 6 m o n t h s t o 3 years o f age. 

L A R Y N G E A L D I P H T H E R I A 

Aetiology 

M o s t l y , i t is s e c o n d a r y t o fauc ia l d i p h t h e r i a a f f e c t i n g c h i l 

d r e n b e l o w 10 years o f age. I n c i d e n c e o f d i p h t h e r i a i n g e n 

eral is d e c l i n i n g d u e t o w i d e - s p r e a d use o f i m m u n i s a t i o n . 
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M A I D i f f e r e n c e s b e t w e e n a c u t e e p i g l o t t i t i s a n d a c u t e l a r y n g o - t r a c h e o - b r o n c h i t i s i n c h i l d r e n 

Acute epiglottitis Acute laryngo-tracheo-bronchitis (or group) 

• C a u s a t i v e o r g a n i s m Haemophilus influenzae t y p e B P a r a i n f l u e n z a v i r u s t y p e 1 a n d I I 

• A g e 2 - 7 y e a r s 3 m o n t h s t o 3 y e a r s 

• P a t h o l o g y S u p r a g l o t t i c l a r y n x S u b g l o t t i c a r e a 

• P r o d r o m a l s y m p t o m s A b s e n t P r e s e n t 

• O n s e t S u d d e n S l o w 

• F e v e r H i g h L o w g r a d e o r n o f e v e r 

• P a t i e n t ' s l o o k T o x i c N o n - t o x i c 

• C o u g h U s u a l l y a b s e n t P r e s e n t , ( B a r k i n g s e a l - l i k e ) 

• S t r i d o r P r e s e n t a n d m a y b e m a r k e d P r e s e n t 

• O d y n o p h a g i a P r e s e n t , w i t h d r o o l i n g o f s e c r e t i o n s U s u a l l y a b s e n t 

• R a d i o l o g y * T h u m b s i g n o n l a t e r a l v i e w S t e e p l e s i g n o n a n t e r o p o s t e r i o r v i e w o f n e c k 

• T r e a t m e n t H u m i d i f i e d o x y g e n , t h i r d g e n e r a t i o n 

c e p h a l o s p o r i n ( c e f t r i a x o n e ) o r 

a m o x i c i l l i n 

H u m i d i f i e d 0 2 t e n t , s t e r o i d s 

*Examinacion o f larynx and radiographs are avoided lest complete obstruction is precipitated. Examination is done in the operation theatre 

where immediate intubation can be done. 

P a t h o l o g y i I T r e a t m e n t 

Effects o f l a r y n g e a l d i p h t h e r i a are d u e t o : 

t. F o r m a t i o n o f a t o u g h pseu d o m e m b r a n e o v e r the l a r y n x 

a n d trachea w h i c h m a y c o m p l e t e l y obstruct the a i r w a y . 

2 . E x o t o x i n l i b e r a t e d b y bacter ia l e a d i n g t o m y o c a r d i t i s 

a n d v a r i o u s n e u r o l o g i c a l c o m p l i c a t i o n s . 

| Clinical Features  

General symptoms. O n s e t is i n s i d i o u s w i t h l o w grade f e v e r 

(100— 1 0 1 ° F ) , sore t h r o a t a n d malaise b u t p a t i e n t is v e r y 

t o x a e m i c w i t h t a c h y c a r d i a a n d t h r e a d y pulse . 

Laryngeal symptoms. H o a r s e v o i c e , c r o u p y c o u g h , i n s p i r a 

t o r y s t r i d o r , i n c r e a s i n g d y s p n o e a w i t h m a r k e d u p p e r a i r 

w a y o b s t r u c t i o n . 

Membrane. G r e y i s h w h i t e m e m b r a n e is seen o n t h e t o n 

s i l , p h a r y n x a n d soft palate . I t is a d h e r e n t a n d its r e m o v a l 

leaves a b l e e d i n g surface . S i m i l a r m e m b r a n e is seen o v e r 

t h e l a r y n x a n d t rachea . 

Cervical lymphadenopalhy. C h a r a c t e r i s t i c " b u l l - n e c k " m a y 

be seen. 

Diagnosis 

L a r y n g e a l d i p h t h e r i a is m o s t l y s e c o n d a r y t o f a u c i a l d i p h 

t h e r i a . D i a g n o s i s is a l w a y s c l i n i c a l b u t c o n f i r m e d b y smear 

a n d c u l t u r e o f c o r y n e b a c t e r i u m d i p h t h e r i a e . T r e a t m e n t is 

s tar ted o n c l i n i c a l s u s p i c i o n . 

1 . Diphtheria antitoxin. D o s e depends o n c l i n i c a l sever i ty 

a n d d u r a t i o n o f il lness, a n d var ies from 2 0 , 0 0 0 t o 

1 0 0 , 0 0 0 u n i t s i . v . r o u t e as saline i n f u s i o n af ter a test 

dose. I t neutral ises free t o x i n c i r c u l a t i n g i n t h e b l o o d . 

2 . Antibacterials. B e n z y l p e n i c i l l i n , 5 0 0 , 0 0 0 u n i t s i . m . 

e v e r y 6 h o u r s f o r 6 days, is e f f e c t i v e against d i p h t h e r i a 

b a c i l l i . E r y t h r o m y c i n can b e g i v e n t o those w h o are 

a l l e rg ic t o p e n i c i l l i n . 

3 . Maintenance of airway. T r a c h e o s t o m y m a y b e c o m e 

essential . D i r e c t l a r y n g o s c o p y , r e m o v a l o f d i p h t h e 

ritic m e m b r a n e a n d i n t u b a t i o n can be d o n e . I n t u b a t i o n 

rel ieves r e s p i r a t o r y o b s t r u c t i o n a n d can m a k e subse

q u e n t t r a c h e o s t o m y easy. 

4 . Complete bed rest. C o m p l e t e b e d rest f o r 2 - 4 w e e k s is 

essential t o g u a r d against effects o f m y o c a r d i t i s . 

^ Complications j 

1 . A s p h y x i a a n d d e a t h d u e t o a i r w a y o b s t r u c t i o n . 

2 . T o x i c m y o c a r d i t i s a n d c i r c u l a t o r y f a i l u r e . 

3 . Palatal paralysis w i t h nasal r e g u r g i t a t i o n . 

4 . L a r y n g e a l a n d p h a r y n g e a l paralysis. 

O E D E M A O F L A R Y N X 

O f t e n t e r m e d "oedema glottidis" i n t h e past, i t i n v o l v e s t h e 

s u p r a g l o t t i c a n d s u b g l o t t i c r e g i o n w h e r e l a r y n g e a l m u c o s a 
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is loose . O e d e m a o f t h e v o c a l cords o c c u r s r a r e l y because 

o f t h e sparse s u b e p i t h e l i a l c o n n e c t i v e tissue. 

Aetiology 

I n f e c t i o n s 

(i) A c u t e e p i g l o t t i t i s , l a r y n g o - t r a c h e o - b r o n c h i t i s , 

tuberculos i s o r syphi l i s o f l a r y n x . 

(ii) I n f e c t i o n i n n e i g h b o u r h o o d , e.g. peri tonsi l lar abscess, 

r e t r o p h a r y n g e a l abscess a n d L u d w i g ' s a n g i n a . 

2 . T r a u m a S u r g e r y o f t o n g u e , f l o o r o f m o u t h , l a r y n 

geal t r a u m a , f o r e i g n b o d y , e n d o s c o p y especial ly i n 

c h i l d r e n , i n t u b a t i o n , t h e r m a l o r caustic b u r n s o r i n h a 

l a t i o n o r i r r i t a n t gases o r f u m e s . 

3 . N e o p l a s m s C a n c e r o f l a r y n x o r l a r y n g o p h a r y n x 

o f t e n associated w i t h deep u l c e r a t i o n . 

4 . A l l e r g y A n g i o n e u r o t i c o e d e m a , a n a p h y l a x i s . 

5 . R a d i a t i o n F o r cancer o f l a r y n x o r p h a r y n x . 

6 . S y s t e m i c d i s e a s e s N e p h r i t i s , hear t f a i l u r e , o r 

m y x o e d e m a . 

Symptoms and Signs 

1 . A i r w a y o b s t r u c t i o n D e g r e e o f r e s p i r a t o r y distress 

varies . T r a c h e o s t o m y m a y b e c o m e essential. 

1. I n s p i r a t o r y s t r i d o r . 

3 . I n d i r e c t l a r y n g o s c o p y s h o w s o e d e m a o f s u p r a 

g l o t t i c o r s u b g l o t t i c r e g i o n . C h i l d r e n m a y r e q u i r e 

d i r e c t l a r y n g o s c o p y . 

Treatment 

I f t h e r e is a i r w a y o b s t r u c t i o n , i n t u b a t i o n o f l a r y n x o r t r a 

c h e o s t o m y w i l l be i m m e d i a t e l y r e q u i r e d . Less severe cases 

are t r e a t e d c o n s e r v a t i v e l y a n d t r e a t m e n t w i l l d e p e n d o n 

t h e cause. A n i n j e c t i o n o f a d r e n a l i n e (1 :1000) 0 . 3 - 0 . 5 m l 

i . m . , r e p e a t e d i n 15 m i n u t e s i f necessary, is u s e f u l i n a l lergic 

o r a n g i o n e u r o t i c o e d e m a . S tero ids are use fu l i n e p i g l o t t i t i s , 

l a r y n g o - t r a c h e o - b r o n c h i t i s o r o e d e m a d u e t o t r a u m a t i c 

a l lergic o r p o s t - r a d i a t i o n causes. 

Aetiology 

1 . I t m a y f o l l o w i n c o m p l e t e l y r e s o l v e d acute s i m p l e l a r 

y n g i t i s o r its r e c u r r e n t attacks. 

2 . Presence o f c h r o n i c i n f e c t i o n i n paranasal sinuses, 

t e e t h a n d tonsi ls a n d t h e chest are i m p o r t a n t c o n t r i b 

u t o r y causes. 

3 . O c c u p a t i o n a l factors , e.g. e x p o s u r e t o d u s t a n d f u m e s 

s u c h as i n m i n e r s , s t rokers , g o l d o r i r o n s m i t h s a n d 

w o r k e r s i n c h e m i c a l i n d u s t r i e s . 

4 . S m o k i n g a n d a l c o h o l . 

5 . Persistent t r a u m a o f c o u g h as i n c h r o n i c l u n g diseases. 

6 . V o c a l abuse. 

Clinical Features 

1 . Hoarseness . T h i s is t h e c o m m o n e s t c o m p l a i n t . V o i c e 

b e c o m e s easily t i r e d a n d p a t i e n t b e c o m e s a p h o n i c b y 

t h e e n d o f t h e day. 

2 . C o n s t a n t h a w k i n g . T h e r e is dryness a n d i n t e r m i t t e n t 

t i c k l i n g i n t h e t h r o a t a n d p a t i e n t is c o m p e l l e d t o c lear 

t h e t h r o a t r e p e a t e d l y . 

3 . D i s c o m f o r t i n t h e t h r o a t . 

4 . C o u g h . I t is d r y a n d i r r i t a t i n g . 

Laryngeal examination T h e r e is h y p e r a e m i a o f l a r y n g e a l 

s t r u c t u r e s . V o c a l cords appear d u l l r e d a n d r o u n d e d . F lecks 

o f v i s c i d m u c u s are seen o n t h e v o c a l cords a n d i n t e r 

a r y t e n o i d r e g i o n . 

Treatment 

1 . E l i m i n a t e i n f e c t i o n o f u p p e r o r l o w e r r e s p i r a 

t o r y t r a c t I n f e c t i o n i n t h e sinuses, tons i l s , t e e t h o r 

c h r o n i c chest i n f e c t i o n ( b r o n c h i t i s , b r o n c h i e c t a s i s , 

t u b e r c u l o s i s , etc.) s h o u l d be t r e a t e d . 

2 . A v o i d a n c e o f i r r i t a t i n g f a c t o r s , e .g . s m o k i n g , 

a l c o h o l o r p o l l u t e d e n v i r o n m e n t , dust a n d f u m e s . 

3 . V o i c e r e s t a n d s p e e c h t h e r a p y V o i c e rest has t o 

b e p r o l o n g e d f o r w e e k s o r m o n t h s . P a t i e n t s h o u l d 

r e c e i v e t r a i n i n g i n p r o p e r use o f v o i c e . 

4 . S t e a m i n h a l a t i o n s T h e y h e l p t o l o o s e n secret ions 

a n d g i v e re l ie f . 

5 . E x p e c t o r a n t s T h e y h e l p t o l o o s e n v i s c i d secret ions 

a n d g i v e r e l i e f f r o m h a w k i n g . 

C H R O N I C L A R Y N G I T I S 

I 
A. Chronic Laryngitis Without Hyperplasia 

(Chronic Hyperaemic Laryngitis) I 
I t is a d i f fuse i n f l a m m a t o r y c o n d i t i o n s y m m e t r i c a l l y i n v o l v 

i n g t h e w h o l e l a r y n x , i . e . t r u e cords , v e n t r i c u l a r bands, 

i n t e r a r y t e n o i d r e g i o n a n d r o o t o f t h e e p i g l o t t i s . 

1 
B. Chronic Hypertrophic Laryngitis 

(Syn. Chronic Hyperplastic Laryngitis) 1 
I t m a y be e i t h e r a d i f fuse a n d s y m m e t r i c a l process o r a 

loca l i sed o n e , t h e l a t t e r a p p e a r i n g l i k e a t u m o u r o f t h e 

l a r y n x . L o c a l i s e d v a r i e t y presents as d y s p h o n i a p l i c a v e n -

t r i c u l a r i s , v o c a l n o d u l e s , v o c a l p o l y p , R e i n k e ' s o e d e m a a n d 

c o n t a c t u l c e r ( T h e y have b e e n d e s c r i b e d i n t h e r e l e v a n t 

sect ions) . 
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Aetiology 

Same as discussed u n d e r c h r o n i c l a r y n g i t i s w i t h o u t 

h y p e r p l a s i a . 

Pathology 

P a t h o l o g i c a l changes start i n t h e g l o t t i c r e g i o n a n d later 

m a y e x t e n d t o v e n t r i c u l a r bands, base o f e p i g l o t t i s a n d e v e n 

s u b g l o t t i s . M u c o s a , s u b m u c o s a , m u c o u s glands a n d i n la ter 

stages i n t r i n s i c laryngeal muscles a n d j o i n t s m a y be affected. 

I n i t i a l l y , t h e r e is h y p e r a e m i a , o e d e m a a n d c e l l u l a r i n f i l 

t r a t i o n i n t h e s u b m u c o s a . T h e p s e u d o s t r a t i f i e d c i l i a t e d e p i 

t h e l i u m o f r e s p i r a t o r y m u c o s a changes t o s q u a m o u s t y p e , 

a n d s q u a m o u s e p i t h e l i u m o f t h e v o c a l cords t o h y p e r p l a s i a 

a n d k e r a t i n i s a t i o n . T h e m u c o u s glands suffer h y p e r t r o p h y 

at first b u t l a te r u n d e r g o a t r o p h y w i t h d i m i n i s h e d secre

t i o n a n d dryness o f l a r y n x . 

Clinical Features 

T h i s disease m o s t l y affects males (8:1) i n t h e age g r o u p o f 

30—50 years. 

Hoarseness , cons tant desire t o c lear t h e t h r o a t , d r y 

c o u g h , t i redness o f v o i c e , a n d d i s c o m f o r t i n t h r o a t w h e n 

t h e v o i c e has b e e n used f o r an e x t e n d e d p e r i o d o f t i m e , are 

t h e c o m m o n p r e s e n t i n g s y m p t o m s . 

E x a m i n a t i o n O n e x a m i n a t i o n , changes are o f t e n d i f fuse 

a n d s y m m e t r i c a l . 

1. Laryngeal mucosa, i n general, is dusky r e d and th ickened. 

2 . V o c a l cords appear r e d a n d s w o l l e n . T h e i r edges lose 

sharp d e m a r c a t i o n a n d appear r o u n d e d . I n late stages, 

cords b e c o m e b u l k y a n d i r r e g u l a r g i v i n g n o d u l a r 

appearance . 

3 . V e n t r i c u l a r bands appear r e d a n d s w o l l e n a n d m a y be 

m i s t a k e n f o r pro lapse o r e v e r s i o n o f t h e v e n t r i c l e . 

4 . M o b i l i t y o f cords gets i m p a i r e d d u e t o o e d e m a a n d 

i n f i l t r a t i o n , a n d la ter d u e t o m u s c u l a r a t r o p h y o r 

a r t h r i t i s o f t h e c r i c o a r y t e n o i d j o i n t . 

Treatment 

C o n s e r v a t i v e Same as f o r c h r o n i c l a r y n g i t i s w i t h o u t 

h y p e r p l a s i a . 

S u r g i c a l S t r i p p i n g o f v o c a l cords , r e m o v i n g t h e h y p e r 

plast ic a n d o e d e m a t o u s m u c o s a , m a y be d o n e i n se lected 

cases. D a m a g e t o u n d e r l y i n g v o c a l l i g a m e n t s h o u l d be 

c a r e f u l l y a v o i d e d . O n e c o r d is o p e r a t e d at a t i m e . 

P O L Y P O I D D E G E N E R A T I O N O F V O C A L 

C O R D S ( R E I N K E ' S O E D E M A ) 

I t is b i l a t e r a l s y m m e t r i c a l s w e l l i n g o f t h e w h o l e o f 

m e m b r a n o u s p a r t o f t h e v o c a l c o r d s , m o s t o f t e n seen i n 

m i d d l e - a g e d m e n a n d w o m e n . T h i s is d u e t o o e d e m a o f 

the s u b e p i t h e l i a l space ( R e i n k e ' s space) o f t h e v o c a l c o r d s . 

C h r o n i c i r r i t a t i o n o f v o c a l cords d u e t o misuse o f v o i c e , 

h e a v y s m o k i n g , c h r o n i c s inusit is a n d l a r y n g o p h a r y n g e a l 

r e f l e x are t h e p r o b a b l e a e t i o l o g i c a l factors . I t can also o c c u r 

i n m y x o e d e m a . 

J Clinical Features  

Hoarseness is t h e c o m m o n s y m p t o m . P a t i e n t uses false 

cords f o r v o i c e p r o d u c t i o n a n d this gives h i m a l o w - p i t c h e d 

a n d r o u g h v o i c e . 

O n i n d i r e c t l a r y n g o s c o p y , v o c a l cords appear as f u s i f o r m 

s w e l l i n g s w i t h pale t r a n s l u c e n t l o o k . V e n t r i c u l a r bands m a y 

appear h y p e r a e m i c a n d h y p e r t r o p h i c a n d m a y h i d e t h e 

v i e w o f t h e t r u e c o r d s . 

| P Treatment ĵj 

1. D e c o r t i c a t i o n o f t h e v o c a l cords , i . e . r e m o v a l o f s t r ip 

o f e p i t h e l i u m , is d o n e first o n o n e side a n d 3—4 w e e k s 

la ter o n t h e o t h e r . 

2 . V o i c e rest. 

3. Speech t h e r a p y f o r p r o p e r v o i c e p r o d u c t i o n . 

P A C H Y D E R M I A L A R Y N G I S 

I t is a f o r m o f c h r o n i c h y p e r t r o p h i c l a r y n g i t i s a f f e c t i n g 

p o s t e r i o r p a r t o f l a r y n x i n t h e r e g i o n o f i n t e r a r y t e n o i d a n d 

p o s t e r i o r p a r t o f t h e v o c a l c o r d s . 

C l i n i c a l l y , p a t i e n t presents w i t h hoarseness o r h u s k y 

v o i c e a n d i r r i t a t i o n i n t h e t h r o a t . I n d i r e c t l a r y n g o s c o p y 

reveals h e a p i n g u p o f r e d o r g r e y g r a n u l a t i o n tissue i n t h e 

i n t e r a r y t e n o i d r e g i o n a n d p o s t e r i o r t h i r d s o f v o c a l cords ; 

t h e l a t t e r s o m e t i m e s s h o w i n g u l c e r a t i o n d u e t o c o n s t a n t 

h a m m e r i n g o f v o c a l processes as i n t a l k i n g , f o r m i n g w h a t 

is c a l l e d t h e ' c o n t a c t u l c e r ' . T h e c o n d i t i o n is b i l a t e r a l a n d 

s y m m e t r i c a l . I t does n o t u n d e r g o m a l i g n a n t c h a n g e . 

H o w e v e r , b i o p s y o f t h e l e s i o n is essential t o d i f f e r e n t i a t e 

t h e l e s i o n f r o m c a r c i n o m a a n d t u b e r c u l o s i s . A e t i o l o g y is 

u n c e r t a i n . I t is m o s t l y seen i n m e n w h o i n d u l g e i n exces

sive a l c o h o l a n d s m o k i n g . O t h e r factors are excessive 

f o r c e f u l t a l k i n g a n d gas t ro -oesophagea l r e f l u x disease 

w h e r e p o s t e r i o r p a r t o f l a r y n x is b e i n g c o n s t a n t l y b a t h e d 

w i t h a c i d j u i c e s f r o m t h e s t o m a c h . 

T r e a t m e n t is r e m o v a l o f g r a n u l a t i o n tissue u n d e r o p e r 

a t i n g m i c r o s c o p e w h i c h m a y r e q u i r e r e p e t i t i o n , c o n t r o l o f 

a c i d r e f l u x a n d speech t h e r a p y . 



D i s e a s e s o f Larynx a n d T r a c h e a 

A T R O P H I C L A R Y N G I T I S ( L A R Y N G I T I S S I C C A ) Laryngeal Examination 

I t is charac ter i sed b y a t r o p h y o f l a r y n g e a l m u c o s a a n d crust 

f o r m a t i o n . C o n d i t i o n is o f t e n seen i n w o m e n a n d is asso

c i a t e d w i t h a t r o p h i c r h i n i t i s a n d p h a r y n g i t i s . 

C o m m o n s y m p t o m s i n c l u d e hoarseness o f v o i c e w h i c h 

t e m p o r a r i l y i m p r o v e s o n c o u g h i n g a n d r e m o v a l o f crusts. 

D r y i r r i t a t i n g c o u g h a n d s o m e t i m e s d y s p n o e a is d u e t o 

o b s t m c t i n g crusts. 

E x a m i n a t i o n s h o w s a t r o p h i c m u c o s a c o v e r e d w i t h f o u l -

s m e l l i n g crusts. W h e n crusts h a v e b e e n e x p e l l e d , m u c o s a 

m a y s h o w e x c o r i a t i o n a n d b l e e d i n g . C r u s t i n g m a y also be 

seen i n t h e t rachea . 

T r e a t m e n t is e l i m i n a t i o n o f t h e causat ive f a c t o r a n d 

h u m i d i f i c a t i o n . L a r y n g e a l sprays w i t h g lucose i n g l y c e r i n e 

o r o i l o f p i n e are c o m f o r t i n g a n d h e l p t o l o o s e n t h e crusts. 

A s s o c i a t e d nasal a n d p h a r y n g e a l c o n d i t i o n s w i l l r e q u i r e 

a t t e n t i o n . E x p e c t o r a n t s c o n t a i n i n g a m m o n i u m c h l o r i d e o r 

i o d i d e s also h e l p t o l o o s e n t h e crusts. 

T U B E R C U L O S I S O F L A R Y N X 

1 . H y p e r a e m i a o f t h e v o c a l c o r d i n its w h o l e e x t e n t o r 

c o n f i n e d t o p o s t e r i o r p a r t w i t h i m p a i r m e n t o f a d d u c 

t i o n is t h e first s i g n . 

2 . S w e l l i n g i n t h e i n t e r a r y t e n o i d r e g i o n g i v i n g a m a m i l -

l a t e d appearance . 

3 . U l c e r a t i o n o f v o c a l c o r d g i v i n g m o u s e - n i b b l e d 

appearance . 

4 . S u p e r f i c i a l r a g g e d u l c e r a t i o n o n t h e a r y t e n o i d s a n d 

i n t e r a r y t e n o i d r e g i o n . 

5 . G r a n u l a t i o n tissue i n i n t e r a r y t e n o i d r e g i o n o r v o c a l 

process o f a r y t e n o i d . 

6. P s e u d o e d e m a o f t h e e p i g l o t t i s " t u r b a n e p i g l o t t i s " . 

7. S w e l l i n g o f v e n t r i c u l a r bands a n d a r y e p i g l o t t i c f o l d s . 

8 . M a r k e d p a l l o r o f s u r r o u n d i n g m u c o s a . 

Diagnosis 

I n a d d i t i o n t o X - r a y chest a n d s p u t u m e x a m i n a t i o n , b i o p s y 

o f l a r y n g e a l l e s i o n is essential t o e x c l u d e c a r c i n o m a a n d 

d i f f e r e n t i a t e i t f r o m o t h e r c o n d i t i o n . 

Aetiology 

I t is a l m o s t a lways s e c o n d a r y t o p u l m o n a r y t u b e r c u l o s i s , 

m o s t l y a f f e c t i n g males i n m i d d l e age g r o u p . T u b e r c l e b a c i l l i 

reach t h e l a r y n x b y b r o n c h o g e n i c o r h a e m a t o g e n o u s routes . 

Treatment 

Pathology 

Disease affects p o s t e r i o r p a r t o f l a r y n x m o r e t h a n a n t e r i o r . 

Parts a f fec ted are: (i) i n t e r a r y t e n o i d f o l d , ( i i ) v e n t r i c u l a r 

bands , ( i i i ) v o c a l cords a n d ( iv) e p i g l o t t i s , i n t h a t o r d e r . 

T u b e r c l e b a c i l l i , c a r r i e d b y s p u t u m f r o m t h e b r o n c h i , 

settle a n d p e n e t r a t e t h e i n t a c t l a r y n g e a l m u c o s a p a r t i c u 

l a r l y i n t h e i n t e r a r y t e n o i d r e g i o n ( b r o n c h o g e n i c spread) . 

T h i s leads t o f o r m a t i o n o f s u b m u c o s a l tuberc les w h i c h 

m a y la te r caseate a n d u l c e r a t e . L a r y n g e a l m u c o s a appears 

r e d a n d s w o l l e n d u e t o c e l l u l a r i n f i l t r a t i o n ( p s e u d o e d e m a ) . 

Stages o f p e r i c h o n d r i t i s a n d car t i lage necrosis are n o t c o m 

m o n l y seen these days. 

T r e a t m e n t is t h e same as f o r p u l m o n a r y t u b e r c u l o s i s . V o i c e 

rest is i m p o r t a n t . 

L U P U S O F T H E L A R Y N X 

I t is an i n d o l e n t t u b e r c u l a r i n f e c t i o n associated w i t h l u p u s 

o f nose a n d p h a r y n x . U n l i k e t u b e r c u l o s i s o f l a r y n x w h i c h 

m o s t l y affects p o s t e r i o r parts , l u p u s i n v o l v e s t h e a n t e r i o r 

p a r t o f l a r y n x . E p i g l o t t i s is i n v o l v e d f i r s t a n d m a y b e c o m 

p l e t e l y d e s t r o y e d b y the disease. T h e les ion spreads t o a r y e p i 

g l o t t i c f o l d s a n d s o m e t i m e s t o v e n t r i c u l a r bands . L u p u s o f 

l a r y n x is a painless a n d o f t e n an a s y m p t o m a t i c c o n d i t i o n 

a n d m a y be d i s c o v e r e d o n r o u t i n e l a r y n g e a l e x a m i n a t i o n 

i n cases o f l u p u s o f nose. T h e r e is n o p u l m o n a r y t u b e r c u 

losis. T r e a t m e n t is a n t i t u b e r c u l a r drugs . Prognosis is g o o d . 

Symptoms and Signs 

T h e y w o u l d g r e a t l y d e p e n d o n t h e stage o f t u b e r c u l o s i s . 

W e a k n e s s o f v o i c e is t h e earliest s y m p t o m f o l l o w e d b y 

hoarseness. U l c e r a t i o n i n t h e l a r y n x gives rise t o severe 

p a i n w h i c h m a y radiate t o t h e ears. S w a l l o w i n g is p a i n f u l 

w i t h m a r k e d dysphagia i n la ter stages. 

S Y P H I L I S O F T H E L A R Y N X 

I t is a rare c o n d i t i o n n o w . O n l y g u m m a o f t e r t i a r y stage is 

s o m e t i m e s seen. I t m a y o c c u r i n a n y p a r t o f t h e l a r y n x a n d 

p r e s e n t as a s m o o t h s w e l l i n g w h i c h m a y la ter u l c e r a t e . 

D i a g n o s i s is o n l y o n b i o p s y a n d sero log ica l tests. L a r y n g e a l 

stenosis is a f r e q u e n t c o m p l i c a t i o n . 



Acute and Chronic Inflammations of Larynx 

L E P R O S Y O F T H E L A R Y N X 

I t is a rare c o n d i t i o n a n d is o f t e n associated w i t h l e p r o s y o f 

t h e s k i n a n d nose . I t presents as d i f fuse n o d u l a r i n f i l t r a t i o n 

o f e p i g l o t t i s , a r y e p i g l o t t i c f o l d s a n d a r y t e n o i d s . Lesions m a y 

u l c e r a t e . I t is associated w i t h nasal l e p r o s y . D i a g n o s i s is m a d e 

o n b i o p s y f r o m t h e l e s i o n . D e f o r m i t y o f t h e l a r y n g e a l i n l e t 

a n d stenosis are t h e e n d results o f this disease after h e a l i n g . 

S C L E R O M A O F T H E L A R Y N X 

I t is a c h r o n i c i n f l a m m a t o r y c o n d i t i o n caused b y Klebsiella 

rhinosderomatis. N a s a l i n v o l v e m e n t is v e r y c o m m o n i n o u r 

c o u n t r y . L a r y n g e a l i n v o l v e m e n t m a y b e seen o c c a s i o n a l l y 

w i t h o r w i t h o u t a nasal l e s i o n . T y p i c a l l y , i t presents as a 

s m o o t h r e d s w e l l i n g i n t h e s u b g l o t t i c r e g i o n . Hoarseness o f 

v o i c e , w h e e z i n g a n d d y s p n o e a m a y be t h e p r e s e n t i n g 

s y m p t o m s i n a d d i t i o n t o t h e nasal l e s i o n . D i a g n o s i s is m a d e 

o n b i o p s y . T r e a t m e n t is b y s t r e p t o m y c i n o r t e t r a c y c l i n e , 

o f t e n c o m b i n e d w i t h s teroids t o p r e v e n t f ibros i s . S u b g l o t t i c 

stenosis is a f r e q u e n t c o m p l i c a t i o n r e q u i r i n g subsequent 

r e c o n s t r u c t i v e s u r g e r y . 

L A R Y N G E A L M Y C O S I S 

F u n g a l i n f e c t i o n s s u c h as candidias is , h is toplasmosis a n d 

b l a s t o m y c o s i s m a y r a r e l y affect t h e l a r y n x . D i a g n o s i s is 

u s u a l l y m a d e o n b i o p s y a n d o n f i n d i n g a s i m i l a r l e s i o n i n 

o t h e r parts o f t h e b o d y . 



Congenital Lesions o f 
Larynx and Str idor 

C O N G E N I T A L L E S I O N S O F L A R Y N X 

* L a r y n g o m a l a c i a ( c o n g e n i t a l l a r y n g e a l s t r i d o r ) 

* C o n g e n i t a l v o c a l c o r d paralysis 

• C o n g e n i t a l s u b g l o t t i c stenosis 

• L a r y n g e a l w e b 

• S u b g l o t t i c h a e m a n g i o m a 

* L a r y n g o - o e s o p h a g e a l c le f t 

* L a r y n g o c e l e 

• L a r y n g e a l cyst 

1. L a r y n g o m a l a c i a ( c o n g e n i t a l l a r y n g e a l s t r i d o r ) I t 

is t h e m o s t c o m m o n c o n g e n i t a l a b n o r m a l i t y o f t h e l a r y n x . 

I t is charac ter i sed b y excessive flaccidity o f s u p r a g l o t t i c 

l a r y n x w h i c h is s u c k e d i n d u r i n g i n s p i r a t i o n p r o d u c i n g 

s t r i d o r a n d s o m e t i m e s cyanosis. S t r i d o r is increased o n 

c r y i n g b u t subsides o n p l a c i n g the c h i l d i n p r o n e p o s i t i o n ; 

c r y is n o r m a l . T h e c o n d i t i o n manifests at b i r t h o r s o o n 

af ter , a n d u s u a l l y disappears b y 2 years o f age. D i r e c t l a r 

y n g o s c o p y s h o w s e l o n g a t e d e p i g l o t t i s , c u r l e d u p o n i t s e l f 

( o m e g a - s h a p e d ft), f l o p p y a r y e p i g l o t t i c fo lds a n d p r o 

m i n e n t a r y t e n o i d s . F l e x i b l e l a r y n g o s c o p e is v e r y u s e f u l t o 

m a k e t h e diagnosis . M o s t l y , t r e a t m e n t is c o n s e r v a t i v e . 

T r a c h e o s t o m y m a y be r e q u i r e d f o r s o m e cases o f severe 

r e s p i r a t o r y o b s t r u c t i o n ( F i g . 5 8 . 1 ) . 

2 . C o n g e n i t a l v o c a l c o r d p a r a l y s i s I t results f r o m b i r t h 

t r a u m a w h e n r e c u r r e n t l a r y n g e a l n e r v e is s t r e t c h e d d u r i n g 

b r e e c h o r f o r c e p s d e l i v e r y o r can resul t f r o m a n o m a l i e s o f 

t h e c e n t r a l n e r v o u s sys tem. 

3 . C o n g e n i t a l s u b g l o t t i c s t e n o s i s I t is d u e t o a b n o r m a l 

t h i c k e n i n g o f c r i c o i d cart i lage o r f i b r o u s tissue seen b e l o w 

t h e v o c a l c o r d s . C h i l d m a y r e m a i n a s y m p t o m a t i c t i l l u p p e r 

r e s p i r a t o r y i n f e c t i o n causes dyspnoea a n d s t r i d o r . C r y is 

n o r m a l as i n l a r y n g o m a l a c i a . D i a g n o s i s is m a d e w h e n s u b 

g l o t t i c d i a m e t e r is less t h a n 4 m m i n f u l l - t e r m n e o n a t e 

( n o r m a l 4 . 5 - 5 . 5 m m ) o r 3 m m i n p r e m a t u r e n e o n a t e ( n o r 

m a l 3 .5 m m ) . M a n y cases o f c o n g e n i t a l stenosis i m p r o v e as 

t h e l a r y n x g r o w s b u t s o m e m a y r e q u i r e surgery . 

4 . L a r y n g e a l w e b (F ig . 58 .2 ) . I t is d u e t o i n c o m p l e t e 

recanal isat ion o f l a r y n x . M o s d y , the w e b is seen b e t w e e n 

the v o c a l cords a n d has a c o n c a v e p o s t e r i o r m a r g i n . P r e 

s e n t i n g features are a i r w a y o b s t r u c t i o n , w e a k c r y o r a p h o n i a 

d a t i n g from b i r t h . T r e a t m e n t depends o n the thickness o f 

t h e w e b . T h i n w e b s can b e c u t w i t h a k n i f e o r C O . , laser. 

T h i c k ones m a y r e q u i r e e x c i s i o n v i a l a r y n g o fissure a n d 

p l a c e m e n t o f a s i l i c o n ke e l a n d subsequent d i la ta t ions . 

5 . S u b g l o t t i c h a e m a n g i o m a T h o u g h c o n g e n i t a l , p a t i e n t 

is a s y m p t o m a t i c t i l l 3—6 m o n t h s o f age w h e n h a e m a n g i o m a 

F i g u r e 58.1 

L a r y n g o m a l a c i a . N o t e : e p i g l o t t i s i s f o l d e d l o n g i t u d i n a l l y f o r m 

i n g a n o m e g a . 

Web 

F i g u r e 5 8 . 2 

L a r y n g e a l w e b . 



Congenital Lesions of Larynx and Stridor 

begins t o increase i n size. A b o u t 5 0 % o f the c h i l d r e n have 

associated cutaneous h a e m a n g i o m a s . Pat ient m a y present 

w i t h s t r i d o r b u t has a n o r m a l c r y . A g i t a t i o n o f t h e p a t i e n t o r 

c r y i n g m a y increase a i r w a y o b s t r u c t i o n d u e t o v e n o u s f i l l 

i n g . D i r e c t l a r y n g o s c o p y shows r e d d i s h - b l u e mass b e l o w 

t h e v o c a l cords . B i o p s y is s o m e t i m e s , n o t a lways, associated 

w i t h h a e m o r r h a g e . S o m e pat ients have associated m e d i a s t i 

na l h a e m a n g i o m a . 

D e p e n d i n g o n i n d i v i d u a l case, t h e t r e a t m e n t is: 

(a ) T r a c h e o s t o m y a n d o b s e r v a t i o n , as m a n y h a e m a n 

g i o m a s i n v o l u t e spontaneous ly . 

( b ) S t e r o i d t h e r a p y . D e x a m e t h a s o n e 1 m g / k g / d a y f o r 

1 w e e k a n d t h e n p r e d n i s o l o n e 3 m g / k g i n d i v i d e d 

doses f o r o n e year . 

( c ) C O , laser e x c i s i o n i f l e s i o n is smal l . 

6. L a r y n g o - o e s o p h a g e a l c l e f t I t is d u e t o f a i l u r e o f t h e 

f u s i o n o f c r i c o i d l a m i n a . P a t i e n t presents w i t h repea ted 

a s p i r a t i o n a n d p n e u m o n i t i s . C o u g h i n g , c h o k i n g a n d 

cyanosis are present at t h e t i m e o f f e e d i n g . 

7. L a r y n g o c e l e I t is d i l a t a t i o n o f l a r y n g e a l saccule a n d 

e x t e n d s b e t w e e n t h y r o i d cart i lage a n d t h e v e n t r i c l e . I t 

m a y b e i n t e r n a l , e x t e r n a l o r c o m b i n e d . T r e a t m e n t is e n d o 

scopic o r e x t e r n a l e x c i s i o n . 

8. L a r y n g e a l c y s t I t arises i n t h e a r y e p i g l o t t i c f o l d a n d 

appears as b l u i s h , f l u i d - f i l l e d s m o o t h s w e l l i n g i n t h e s u p r a 

g l o t t i c l a r y n x . R e s p i r a t o r y o b s t r u c t i o n m a y necessitate 

t r a c h e o s t o m y . N e e d l e a s p i r a t i o n o r i n c i s i o n a n d d r a i n a g e 

o f cyst p r o v i d e s an e m e r g e n c y a i r w a y . T r e a t m e n t is 

d e r o o f m g t h e cyst o r e x c i s i o n w i t h C O , laser. 

S T R I D O R 

S t r i d o r is n o i s y r e s p i r a t i o n p r o d u c e d b y t u r b u l e n t a ir f l o w 

t h r o u g h t h e n a r r o w e d air passages. I t m a y be h e a r d d u r i n g 

i n s p i r a t i o n , e x p i r a t i o n o r b o t h ( F i g . 5 8 . 3 ) . 

• Inspiratory stridor is o f t e n p r o d u c e d i n o b s t r u c t i v e lesions 

o f s u p r a g l o t t i s o r p h a r y n x , e .g. l a r y n g o m a l a c i a o r r e t r o 

p h a r y n g e a l abscess. 

• Expiratory stridor is p r o d u c e d i n lesions o f t h o r a c i c t r a 

chea, p r i m a r y a n d s e c o n d a r y b r o n c h i , e .g . b r o n c h i a l f o r 

e i g n b o d y , t rachea l stenosis. 

• Biphasic stridor is seen i n lesions o f g l o t t i s , s u b g l o t t i s a n d 

cervica l trachea, e.g. laryngeal papi l lomas , v o c a l c o r d p a r a l 

ysis a n d s u b g l o t t i s stenosis. 

^ A e t i o l o g y 

S t r i d o r m a y arise f r o m lesions o f nose, t o n g u e , 

m a n d i b l e , p h a r y n x , l a r y n x o r t rachea a n d b r o n c h i . 

C o m m o n causes o f s t r i d o r i n i n f a n t s a n d c h i l d r e n are g i v e n 

b e l o w : 

Stridor 

Congenital 

Laryngomalocia 

Laryngeal web 

Subglottic stenosis 

Haemangioma 

Vocal cord paralysis 

Tongue and jaw 

abnormalities 

Acquired 

Afebrile 

» Papillomatosis 

» Injury 

* Foreign body 

» Laryngeal oedema 

• Adenotonsillar 
hypertrophy 

Febrile 

Epiglottitis 

Acute laryngitis 

Laryngotracheitis 

Diphtheria 

Retropharyngeal 
abscess 

Infectious 
mononucleosis 

Peritonsillar 
abscess 

(a ) Nose. C h o a n a l atresia i n n e w b o r n . 

( b ) Tongue. M a c r o g l o s s i a d u e t o c r e t i n i s m , h a e m a n g i o m a 

o r l y m p h a n g i o m a , d e r m o i d at base o f t o n g u e , l i n g u a l 

t h y r o i d . 

( c ) Mandible. M i c r o g n a t h i a , P i e r r e - R o b i n s y n d r o m e . I n 

these cases, s t r i d o r is d u e t o f a l l i n g b a c k o f t o n g u e . 

( d ) Pharynx. C o n g e n i t a l d e r m o i d , a d e n o t o n s i l l a r h y p e r 

t r o p h y , r e t r o p h a r y n g e a l abscess, t u m o u r s . 

( e ) Larynx. 

(i) 

i n 

i v 

C o n g e n i t a l : L a r y n g e a l w e b , l a r y n g o m a l a c i a , 

cysts, v o c a l c o r d paralysis, s u b g l o t t i c stenosis. 

I n f l a m m a t o r y : E p i g l o t t i t i s , l a r y n g o t r a c h e i t i s , d i p h 

t h e r i a , t u b e r c u l o s i s . 

N e o p l a s t i c : H a e m a n g i o m a a n d j u v e n i l e m u l t i p l e 

p a p i l l o m a s , c a r c i n o m a i n adul ts . 

T r a u m a t i c : Injuries o f l a r y n x , fore ign bodies, oedema 

f o l l o w i n g endoscopy, or p r o l o n g e d i n t u b a t i o n . 

N e u r o g e n i c : L a r y n g e a l paralysis d u e t o a c q u i r e d 

lesions. 

Miscel laneous: Tetanus, tetany, laryngismus stridulus. 

Pharynx & 
supraglottis nspiratory stridor 

Glottis, subglottis & cervica 
trachea 

Thoracic trachea 
& bronchi 

F i g u r e 5 8 . 3 

T y p e s o f s t r i d o r a n d t h e i r s i t e o f o r i g i n . 



Diseases of Larynx and Trachea 

(f) Trachea and bronchi 

(i) C o n g e n i t a l : A t r e s i a , stenosis, t r a c h e o m a l a c i a . 

( i i ) I n f l a m m a t o r y : T r a c h e o b r o n c h i t i s . 

( i i i ) N e o p l a s t i c : T u m o u r s o f t rachea. 

( iv) T r a u m a t i c : F o r e i g n b o d y , stenosis trachea (e.g. f o l 

l o w i n g p r o l o n g e d i n t u b a t i o n o r t r a c h e o s t o m y ) . 

(g ) Lesions outside respiratory tract 

(i) C o n g e n i t a l : V a s c u l a r r ings (cause s t r i d o r a n d d y s 

phagia) , oesophageal atresia, t racheo-oesophageal 

f i s t u l a , c o n g e n i t a l g o i t r e , cystic h y g r o m a . 

( i i ) I n f l a m m a t o r y : R e t r o p h a r y n g e a l a n d r e t r o -

oesophageal abscess. 

( i i i ) T r a u m a t i c : F B oesophagus (secondary t rachea l 

c o m p r e s s i o n ) . 

( i v ) T u m o u r s : Masses i n n e c k . 

Management 

History 

S t r i d o r is a p h y s i c a l s i g n a n d n o t a disease. A t t e m p t s h o u l d 

always be m a d e t o discover the cause. I t is i m p o r t a n t t o e l i c i t : 

( a ) Time of onset t o f i n d w h e t h e r cause is c o n g e n i t a l o r 

a c q u i r e d . 

( b ) Mode of onset. S u d d e n onset ( f o r e i g n b o d y , o e d e m a ) , 

gradual a n d progressive ( laryngomalac ia , subglo t t i c hae 

m a n g i o m a , j u v e n i l e p a p i l l o m a s ) . 

( c ) Duration. S h o r t ( f o r e i g n b o d y , o e d e m a , i n f e c t i o n s ) , l o n g 

( l a r y n g o m a l a c i a , l a r y n g e a l stenosis, s u b g l o t t i c h a e 

m a n g i o m a , a n o m a l i e s o f t o n g u e a n d j a w ) . 

( d ) Relation to feeding. A s p i r a t i o n i n l a r y n g e a l paralysis, 

oesophagea l atresia, l a r y n g e a l c le f t , vascular r i n g , f o r 

e i g n b o d y oesophagus . 

( e ) Cyanotic spells. I n d i c a t e n e e d f o r a i r w a y m a i n t e n a n c e . 

(f ) Aspiration or ingestion of a foreign body. 

( g ) Laryngeal trauma. B l u n t i n j u r i e s t o l a r y n x , i n t u b a t i o n , 

e n d o s c o p y . 

Physical Examination 

(a ) S t r i d o r is always associated w i t h respiratory distress. T h e r e 

m a y be recession i n suprasternal n o t c h , s t e r n u m , i n t e r 

costal spaces a n d e p i g a s t r i u m d u r i n g inspi ra tory efforts. 

( b ) N o t e w h e t h e r s t r i d o r is i n s p i r a t o r y , e x p i r a t o r y o r b i p h a -

sic w h i c h indicates the p r o b a b l e site o f o b s t r u c t i o n . 

( c ) N o t e associated character is t ics o f s t r i d o r . 

(i) S n o r i n g o r s n o r t i n g s o u n d — n a s a l o r n a s o p h a 

r y n g e a l cause. 

( i i ) G u r g l i n g s o u n d a n d m u f f l e d v o i c e — p h a r y n g e a l 

cause. 

( i i i ) H o a r s e c r y o r v o i c e — l a r y n g e a l cause at v o c a l 

c o r d s . C r y is n o r m a l i n l a r y n g o m a l a c i a a n d s u b 

g l o t t i c stenosis. 

( iv) E x p i r a t o r y w h e e z e — b r o n c h i a l o b s t r u c t i o n . 

( d ) A s s o c i a t e d f e v e r indica tes i n f e c t i v e c o n d i t i o n , 

e .g . acute l a r y n g i t i s , e p i g l o t t i t i s , l a r y n g o - t r a c h e o -

b r o n c h i t i s o r d i p h t h e r i a . 

( e ) S t r i d o r o f l a r y n g o m a l a c i a , m i c r o g n a t h i a , macrogloss ia 

a n d i n n o m i n a t e a r t e r y c o m p r e s s i o n disappears w h e n 

b a b y lies i n p r o n e p o s i t i o n . 

( f ) Sequential auscultat ion w i t h u n a i d e d ear a n d w i t h s te tho

scope o v e r t h e nose , o p e n m o u t h , n e c k a n d t h e chest 

he lps t o local ise t h e p r o b a b l e site o f o r i g i n o f s t r i d o r . 

( g ) E x a m i n a t i o n o f nose, t o n g u e , j a w a n d p h a r y n x a n d 

l a r y n x c a n e x c l u d e l o c a l p a t h o l o g y i n these areas. I n 

adul ts , i n d i r e c t l a r y n g o s c o p y can be d o n e easily w h i l e 

i n f a n t s a n d c h i l d r e n r e q u i r e d i r e c t l a r y n g o s c o p y . 

Radiography 

( a ) X - r a y o f chest a n d soft tissue n e c k b o t h i n a n t e r o p o s 

t e r i o r a n d la tera l v i e w s . 

( b ) H u o r o s c o p y t o see chest m o v e m e n t s b o t h d u r i n g 

i n s p i r a t i o n a n d e x p i r a t i o n . 

( c ) T o m o g r a p h y o f chest f o r m e d i a s t i n a l mass. 

( d ) O e s o p h a g o g r a m w i t h l i p o i d a l f o r atresia o f o e s o p h a 

gus, t r a c h e o b r o n c h i a l f i s t u l a o r a b e r r a n t vessels. 

( e ) A n g i o g r a p h y , i f a b e r r a n t vessels are suspected. 

( f ) X e r o r a d i o g r a p h y is u s e f u l t o s h o w sof t tissue lesions 

i n t h e n e c k ; n o w o b s o l e t e . 

( g ) C T s c a n / M R I . 

Direct Laryngoscopy Without Anaesthesia 

A q u i c k d i r e c t l a r y n g o s c o p y can be d o n e i n i n f a n t s a n d 

s m a l l c h i l d r e n w i t h o u t anaesthesia. H o w e v e r , resusci tat ive 

measures a n d t r a c h e o s t o m y t r a y s h o u l d be m a d e avai lable . 

D i r e c t l a r y n g o s c o p y also gives o p p o r t u n i t y t o see i f i n t u 

b a t i o n w i l l be possible o r t r a c h e o s t o m y w i l l be r e q u i r e d 

f o r f u r t h e r e x a m i n a t i o n . 

General Anaesthesia Followed by Bronchoscopy, Laryngoscopy 
and Oesophagoscopy 

A f t e r s l o w i n d u c t i o n , b r o n c h o s c o p y is d o n e f i r s t . I t is use 

f u l t o f i n d a n y o b s t r u c t i o n i n a ir passage f r o m s u b g l o t t i s t o 

b r o n c h i , r e m o v a l o f t h e o b s t r u c t i o n , o b t a i n aspirate o r 

b i o p s y . I f 3 .5 m m size b r o n c h o s c o p e c a n b e passed, i n t u 

b a t i o n o f t h e c h i l d is poss ib le . A f t e r b r o n c h o s c o p y , c h i l d is 

i n t u b a t e d a n d d e t a i l e d e x a m i n a t i o n o f t h e l a r y n x a n d 

oesophagus can t h e n be d o n e . L a r y n x s h o u l d aga in be 

e x a m i n e d w h e n p a t i e n t is c o m i n g o u t o f anaesthesia a n d 

t h e t u b e has b e e n r e m o v e d t o see a c t i v e m o v e m e n t s o f 

v o c a l cords t o e x c l u d e l a r y n g e a l paralysis . 

J Treatment  

O n c e t h e diagnosis has b e e n m a d e , t r e a t m e n t o f exact 

cause can be p l a n n e d . 



Laryngeal Paralysis 

N e r v e S u p p l y o f L a r y n x 1 I C a u s e s o f L a r y n g e a l P a r a l y s i s 

M o t o r A l l t h e muscles w h i c h m o v e t h e v o c a l c o r d 

( a b d u c t o r s , a d d u c t o r s o r tensors) are s u p p l i e d b y t h e r e c u r 

r e n t l a r y n g e a l n e r v e e x c e p t t h e c r i c o t h y r o i d m u s c l e . T h e 

la t ter receives its i n n e r v a t i o n f r o m t h e e x t e r n a l l a r y n g e a l 

n e r v e — a b r a n c h o f s u p e r i o r l a r y n g e a l n e r v e . 

S e n s o r y A b o v e t h e v o c a l cords , l a r y n x is s u p p l i e d b y 

i n t e r n a l l a r y n g e a l n e r v e — a b r a n c h o f s u p e r i o r l a r y n g e a l , 

a n d b e l o w t h e v o c a l cords b y r e c u r r e n t l a r y n g e a l n e r v e . 

R e c u r r e n t l a r y n g e a l n e r v e R i g h t r e c u r r e n t l a r y n g e a l 

n e r v e arises f r o m t h e v a g u s at t h e l e v e l o f s u b c l a v i a n 

a r t e r y , h o o k s a r o u n d i t a n d t h e n ascends b e t w e e n t h e t r a 

chea a n d oesophagus . T h e l e f t r e c u r r e n t l a r y n g e a l n e r v e 

arises f r o m t h e vagus i n t h e m e d i a s t i n u m at t h e l e v e l o f 

a r c h o f a o r t a , l o o p s a r o u n d i t a n d t h e n ascends i n t o t h e 

n e c k i n t h e t r a c h e o - o e s o p h a g e a l g r o o v e . T h u s , l e f t r e c u r 

r e n t l a r y n g e a l n e r v e has a m u c h l o n g e r course w h i c h 

makes i t m o r e p r o n e t o paralysis c o m p a r e d t o t h e right 

o n e ( F i g . 5 9 . 1 ) . 

S u p e r i o r l a r y n g e a l n e r v e I t arises f r o m i n f e r i o r g a n 

g l i o n o f t h e vagus, descends b e h i n d i n t e r n a l c a r o t i d a r t e r y 

a n d , at t h e l e v e l o f greater c o r n u a o f h y o i d b o n e , d i v i d e s 

i n t o e x t e r n a l a n d i n t e r n a l branches . T h e e x t e r n a l b r a n c h 

suppl ies c r i c o t h y r o i d m u s c l e w h i l e t h e i n t e r n a l b r a n c h 

pierces t h e t h y r o h y o i d m e m b r a n e a n d supplies sensory 

i n n e r v a t i o n t o t h e l a r y n x a n d h y p o p h a r y n x . 

C l a s s i f i c a t i o n o f L a r y n g e a l P a r a l y s i s 

L a r y n g e a l paralysis m a y b e u n i l a t e r a l o r b i l a t e r a l , a n d m a y 

i n v o l v e : 

1 . R e c u r r e n t l a r y n g e a l n e r v e . 

2 . S u p e r i o r l a r y n g e a l n e r v e . 

3 . B o t h r e c u r r e n t a n d s u p e r i o r l a r y n g e a l nerves ( c o m 

b i n e d o r c o m p l e t e paralysis) . 

I n t o p o g r a p h i c a l m a n n e r , t h e causes are: 

1 . S u p r a n u c l e a r R a r e . 

2 . N u c l e a r T h e r e is i n v o l v e m e n t o f n u c l e u s a m b i g u u s 

i n t h e m e d u l l a . T h e causes are vascular , n e o p l a s t i c , 

m o t o r n e u r o n e disease, p o l i o , a n d s y r i n g o b u l b i a . I n 

n u c l e a r lesions, t h e r e w o u l d b e associated paralysis o f 

o t h e r c r a n i a l nerves a n d n e u r a l p a t h w a y s . 

3 . H i g h v a g a l l e s i o n s V a g u s n e r v e m a y be i n v o l v e d i n 

t h e s k u l l , at t h e e x i t f r o m j u g u l a r f o r a m e n o r i n 

p a r a p h a r y n g e a l space ( T a b l e 5 9 . 1 ) . 

Superior ganglion 
of vagus 

Jugular foramen 

Inferior ganglion 
of vagus 

Vagus nerve 

Superior laryngeal 
nerve 

Internal branch 

External branch 

Inferior thyroid artery 

Vagus nerve 

Right recurrent 
laryngeal nerve 

Subclavian 
artery 

Left recurrent 
aryngeal nerve 

Arch of aorto 

F i g u r e 59.1 

R e c u r r e n t a n d s u p e r i o r l a r y n g e a l n e r v e s . 



D i s e a s e s o f Larynx a n d T r a c h e a 

T a b l e 59.1 C a u s e s o f c o m b i n e d p a r a l y s i s { h i g h v a g a l 

l e s i o n s ) 

Intracranial T u m o u r s o f p o s t e r i o r f o s s a 

B a s a l m e n i n g i t i s ( t u b e r c u l a r ) 

Skull base F r a c t u r e s 

N a s o p h a r y n g e a l c a n c e r 

G l o m u s t u m o u r 

Neck P e n e t r a t i n g i n j u r y 

P a r a p h a r y n g e a l t u m o u r s 

M e t a s t a t i c n o d e s 

L y m p h o m a 

L o w v a g a l o r r e c u r r e n t l a r y n g e a l n e r v e 

( T a b l e 5 9 . 2 ) . 

5. S y s t e m i c c a u s e s Diabetes, syphil is , d i p h t h e r i a , t y p h o i d , 

s treptococcal o r v i r a l infect ions , lead p o i s o n i n g . 

6. I d i o p a t h i c I n a b o u t 3 0 % o f cases, cause r e m a i n s 

o b s c u r e . 

T h e a e t i o l o g y o f r e c u r r e n t l a r y n g e a l n e r v e paralysis is 

g i v e n i n T a b l e 59 .3 . B r o n c h o g e n i c c a r c i n o m a is an i m p o r t a n t 

cause o f l e f t r e c u r r e n t paralysis a n d s h o u l d a l w a y s be 

e x c l u d e d b y X - r a y chest, b r o n c h o s c o p y a n d b i o p s y unless 

t h e o t h e r cause is o b v i o u s . 

Clinical Features 

U n i l a t e r a l r e c u r r e n t l a r y n g e a l paralysis m a y pass u n d e 

t e c t e d as a b o u t o n e - t h i r d o f t h e pat ients are a s y m p t o m a t i c . 

O t h e r s h a v e s o m e c h a n g e i n v o i c e b u t n o p r o b l e m s o f 

a s p i r a t i o n o r a i r w a y s o b s t r u c t i o n . T h e v o i c e i n u n i l a t e r a l 

paralysis g r a d u a l l y i m p r o v e s d u e t o c o m p e n s a t i o n b y t h e 

h e a l t h y c o r d w h i c h crosses t h e m i d l i n e to m e e t t h e p a r a 

l y s e d o n e . 

Treatment 

G e n e r a l l y n o t r e a t m e n t is r e q u i r e d . 

R E C U R R E N T L A R Y N G E A L N E R V E P A R A L Y S I S B. Bilateral (Bilateral Abductor Paralysis) 

A. Unilateral 

U n i l a t e r a l i n j u r y t o r e c u r r e n t l a r y n g e a l n e r v e results i n 

ipsi lateral paralysis o f all t h e i n t r i n s i c muscles except the c r i 

c o t h y r o i d . T h e v o c a l c o r d thus assumes a m e d i a n o r p a r a m e 

d i a n p o s i t i o n a n d does n o t m o v e lateral ly o n deep i n s p i r a t i o n 

( T a b l e 59 .2 ) . T h e r e are m a n y theor ies t o e x p l a i n the m e d i a n 

o r p a r a m e d i a n p o s i t i o n o f t h e c o r d . O n e is Semen's law w h i c h 

states t h a t , i n a l l progress ive o r g a n i c lesions, a b d u c t o r f ibres 

o f t h e n e r v e , w h i c h are p h y l o g e n e t i c a l l y n e w e r , are m o r e 

suscept ib le a n d thus t h e f i r s t t o be para lysed c o m p a r e d t o 

a d d u c t o r f ibres . T h e o t h e r e x p l a n a t i o n is Wagner and Grossman 

hypothesis w h i c h states t h a t c r i c o t h y r o i d m u s c l e w h i c h 

receives i n n e r v a t i o n f r o m s u p e r i o r laryngeal n e r v e keeps t h e 

c o r d i n p a r a m e d i a n p o s i t i o n d u e t o its a d d u c t o r f u n c t i o n . 

Aetiology 

N e u r i t i s o r s u r g i c a l t r a u m a ( t h y r o i d e c t o m y ) are t h e m o s t 

i m p o r t a n t causes. T h e c o n d i t i o n is o f t e n acute . 

Position of Cords 

A s a l l t h e i n t r i n s i c muscles o f l a r y n x are para lysed, t h e 

v o c a l cords l i e i n m e d i a n o r p a r a m e d i a n p o s i t i o n d u e t o 

u n o p p o s e d a c t i o n o f c r i c o t h y r o i d muscles ( F i g . 5 9 . 2 ) . 

Clinical Features 

A s b o t h t h e cords l i e i n m e d i a n o r p a r a m e d i a n p o s i t i o n , 

t h e a i r w a y is i n a d e q u a t e c a u s i n g d y s p n o e a a n d s t r i d o r b u t 

t h e v o i c e is g o o d . D y s p n o e a a n d s t r i d o r b e c o m e w o r s e o n 

e x e r t i o n o r d u r i n g an at tack o f acute l a r y n g i t i s . 

P o s i t i o n o f t h e v o c a l c o r d in h e a l t h a n d d i s e a s e 

Situation in 

Position of the cord 

M e d i a n 

P a r a m e d i a n 

I n t e r m e d i a t e 

( c a d a v e r i c ) 

G e n t l e a b d u c t i o n 

F u l l a b d u c t i o n 

Location of the cord from midline Health Disease 

M i d l i n e 

1 . 5 m m 

3 . 5 m m . T h i s i s n e u t r a l p o s i t i o n o f 

c r i c o a r y t e n o i d j o i n t . A b d u c t i o n a n d 

a d d u c t i o n t a k e p l a c e from t h i s p o s i t i o n 

7 m m 

9.5 m m 

• P h o n a t i o n 

• S t r o n g w h i s p e r 

Q u i e t r e s p i r a t i o n 

D e e p i n s p i r a t i o n 

R L N p a r a l y s i s 

R L N p a r a l y s i s 

P a r a l y s i s o f b o t h r e c u r r e n t 

a n d s u p e r i o r l a r y n g e a l 

n e r v e s 

P a r a l y s i s o f a d d u c t o r s 



L a r y n g e a l P a r a l y s i s 

1 C a u s e s o f r e c u r r e n t l a r y n g e a l n e r v e p a r a l y s i s ( l o w v a g a l t r u n k o r r e c u r r e n t l a r y n g e a l n e r v e ) 

Right Left Both 

• N e c k t r a u m a 1. Neck 

• B e n i g n o r m a l i g n a n t t h y r o i d d i s e a s e • A c c i d e n t a l t r a u m a 

• T h y r o i d s u r g e r y • T h y r o i d d i s e a s e ( b e n i g n o r m a l i g n a n t ) T h y r o i d s u r g e r y 

• C a r c i n o m a c e r v i c a l o e s o p h a g u s • T h y r o i d s u r g e r y C a r c i n o m a t h y r o i d 

• C e r v i c a i l y m p h a d e n o p a t h y • C a r c i n o m a c e r v i c a l o e s o p h a g u s C a n c e r c e r v i c a l o e s o p h a g u s 

• C e r v i c a l l y m p h a d e n o p a t h y C e r v i c a l l y m p h a d e n o p a t h y 

I I . Mediastinum 

• A n e u r y s m o f s u b c l a v i a n a r t e r y • B r o n c h o g e n i c c a n c e r 

• C a r c i n o m a a p e x r i g h t l u n g • C a r c i n o m a t h o r a c i c o e s o p h a g u s 

• T u b e r c u l o s i s o f c e r v i c a l p l e u r a • A o r t i c a n e u r y s m 

• I d i o p a t h i c • M e d i a s t i n a l l y m p h a d e n o p a t h y 

• E n l a r g e d l e f t a u r i c l e 

• I n t r a t h o r a c i c s u r g e r y 

• I d i o p a t h i c 

— Median 

Paramedian 

Intermediate (cadaveric) 

Slight abduction 

Full abduction 

t r a c h e o s t o m y h o l e i n t h e n e c k . T h e la t ter re l ieves a i r w a y 

o b s t r u c t i o n b u t at t h e expense o f a g o o d v o i c e ; h o w e v e r 

t h e r e is n o t r a c h e o s t o m y h o l e i n t h e n e c k . 

L a t e r a H s a t i o n o f t h e c o r d A i m is t o m o v e a n d f ix t h e 

c o r d i n a lateral p o s i t i o n to i m p r o v e t h e a i r w a y . T h e v a r i 

ous p r o c e d u r e s are: 

{a] 

( b ) 

( c ) 

( d ) 

( e ) 

F i g u r e 5 9 . 2 

Aiytenoidectomy. A r y t e n o i d car t i lage is exc ised b y a n 

e x t e r n a l n e c k a p p r o a c h a n d t h e c o r d f i x e d i n a l a te ra l 

p o s i t i o n . A r y t e n o i d e c t o m y can also be d o n e t h r o u g h 

an e n d o s c o p e . 

Vocal cord lateralisation through endoscope. 

Thyroplasty type II. (See p h o n o s u r g e r y ) . 

Cordectomy. T h i s can be a c c o m p l i s h e d t h r o u g h n e c k 

i n c i s i o n . T h e s e days C O , laser has b e e n used t o excise 

t h e c o r d t h r o u g h t h e e n d o s c o p e . 

Nerve muscle implant. S t e r n o h y o i d m u s c l e w i t h its 

n e r v e s u p p l y is t r a n s p l a n t e d i n t o t h e para lysed p o s t e 

r i o r c r i c o a r y t e n o i d t o b r i n g s o m e m o v e m e n t t o t h e 

c o r d . T h i s o p e r a t i o n is n o t v e r y successful. 

P o s i t i o n o f v o c a l c o r d s . 

Treatment 

T r a c h e o s t o m y M a n y cases o f b i l a t e r a l a b d u c t o r paralysis 

r e q u i r e t r a c h e o s t o m y as an e m e r g e n c y p r o c e d u r e o r w h e n 

t h e y d e v e l o p u p p e r r e s p i r a t o r y t r a c t i n f e c t i o n . 

I n l o n g - s t a n d i n g cases, t h e c h o i c e is b e t w e e n a p e r m a 

n e n t t r a c h e o s t o m y w i t h a s p e a k i n g v a l v e o r a surg ica l 

p r o c e d u r e t o lateralise t h e c o r d . T h e f o r m e r rel ieves s t r i 

d o r , preserves g o o d v o i c e b u t has t h e disadvantage o f a 

P A R A L Y S I S O F S U P E R I O R 

L A R Y N G E A L N E R V E 

A. Unilateral 

Isolated lesions o f this n e r v e are rare; usually, i t is a par t o f 

c o m b i n e d paralysis. Paralysis o f super ior laryngeal n e r v e 

causes paralysis o f c r i c o t h y r o i d muscle and ipsilateral 



Diseases of Larynx and Trachea 

anaesthesia o f the l a r y n x above t h e v o c a l c o r d . Paralysis o f c r i 

c o t h y r o i d can also o c c u r w h e n external laryngeal n e r v e is 

i n v o l v e d i n t h y r o i d surgery, t u m o u r s , neur i t i s o r d i p h t h e r i a . 

Clinical Features 

V o i c e is w e a k a n d p i t c h c a n n o t be raised. Anaesthes ia o f 

t h e l a r y n x o n o n e side m a y pass u n n o t i c e d o r cause o c c a 

s i o n a l a s p i r a t i o n . L a r y n g e a l f i n d i n g s i n c l u d e : 

t . A s k e w p o s i t i o n o f g l o t t i s as a n t e r i o r c o m m i s s u r e is 

r o t a t e d t o t h e h e a l t h y s ide . 

2 . S h o r t e n i n g o f c o r d w i t h loss o f t e n s i o n . T h e para lysed 

c o r d appears w a v y d u e t o l a c k o f t e n s i o n . 

3 . F l a p p i n g o f t h e paralysed c o r d . A s t e n s i o n o f t h e c o r d 

is los t , i t sags d o w n d u r i n g i n s p i r a t i o n a n d bulges u p 

d u r i n g e x p i r a t i o n . 

g B. Bilateral | 

T h i s is an u n c o m m o n c o n d i t i o n . B o t h the c r i c o t h y r o i d m u s 

cles are paralysed a long w i t h anaesthesia o f u p p e r l a r y n x . 

Aetiology 

I m p o r t a n t causes i n c l u d e s u r g i c a l o r a c c i d e n t a l t r a u m a , 

n e u r i t i s ( m o s t l y d i p h t h e r i t i c ) , pressure b y c e r v i c a l nodes o r 

i n v o l v e m e n t i n a neoplas t i c process. 

Clinical Features 

Presence o f b o t h paralysis a n d b i l a t e r a l anaesthesia causes 

i n h a l a t i o n o f f o o d a n d p h a r y n g e a l secret ions g i v i n g rise t o 

c o u g h a n d c h o k i n g f i t s . V o i c e is w e a k a n d h u s k y . 

Treatment 

I t d e p e n d s o n cause. Cases d u e t o n e u r i t i s m a y r e c o v e r 

s p o n t a n e o u s l y . Pat ients w i t h r e p e a t e d a s p i r a t i o n m a y 

r e q u i r e t r a c h e o s t o m y w i t h a c u f f e d t u b e a n d an o e s o p h a 

geal f e e d i n g t u b e . 

E p i g l o t t o p e x y is an o p e r a t i o n t o close t h e l a r y n g e a l 

i n l e t t o p r o t e c t t h e l u n g s from r e p e a t e d a s p i r a t i o n . I t is a 

r e v e r s i b l e p r o c e d u r e . 

C O M B I N E D ( C O M P L E T E ) P A R A L Y S I S 

( R E C U R R E N T A N D S U P E R I O R 

L A R Y N G E A L N E R V E P A R A L Y S I S ) 

^ A . U n i l a t e r a l 

T h i s causes paralysis o f a l l t h e musc les o f l a r y n x o n o n e 

side e x c e p t t h e i n t e r a r y t e n o i d w h i c h also receives i n n e r v a 

t i o n f r o m t h e o p p o s i t e s ide . 

Aetiology 

T h y r o i d s u r g e i y is t h e m o s t c o m m o n cause w h e n b o t h 

r e c u r r e n t a n d e x t e r n a l l a r y n g e a l nerves o f o n e side m a y be 

i n v o l v e d . 

I t m a y also o c c u r i n lesions o f n u c l e u s a m b i g u u s o r t h a t 

o f t h e vagus n e r v e p r o x i m a l t o t h e o r i g i n o f s u p e r i o r 

l a r y n g e a l n e r v e . T h u s , l e s i o n m a y l i e i n t h e m e d u l l a , p o s 

t e r i o r c r a n i a l fossa, j u g u l a r f o r a m e n o r p a r a p h a i y n g e a l 

space. 

Clinical Features 

A s a l l t h e musc les o f l a r y n x o n o n e side are paralysed, v o c a l 

c o r d w i l l l i e i n t h e cadaver ic p o s i t i o n , i . e . 3 .5 m m f r o m 

t h e m i d l i n e ( T a b l e 5 9 . 2 ) . T h e h e a l t h y c o r d is u n a b l e t o 

a p p r o x i m a t e t h e para lysed c o r d , t h u s c a u s i n g g l o t t i c 

i n c o m p e t e n c e . T h i s results i n hoarseness o f v o i c e a n d a s p i 

r a t i o n o f l i q u i d s t h r o u g h t h e g l o t t i s . C o u g h is i n e f f e c t i v e 

d u e t o a i r was te . 

Treatment 

1. Speech therapy. W i t h p r o p e r speech t h e r a p y , t h e 

h e a l t h y c o r d m a y c o m p e n s a t e t h e loss o f f u n c t i o n o f 

para lysed v o c a l c o r d b y m o v i n g across t h e m i d l i n e . 

2 . Procedures to mediatise the cord. I n u n c o m p e n s a t e d 

cases, a i m is t o b r i n g t h e para lysed c o r d t o w a r d s t h e 

m i d l i n e so t h a t h e a l t h y c o r d c a n m e e t i t . T h i s is 

a c h i e v e d b y : 

(a) Injection of teflon paste la teral t o t h e paralysed c o r d . 

T h i s is d o n e b y d i r e c t l a r y n g o s c o p y u n d e r l o c a l 

anaesthesia. 

(b) Thyroplasty type I. (See p h o n o s u r g e r y v i d e i n f r a ) . 

(c) Muscle or cartilage implant. L a r y n g o fissure is d o n e 

a n d a b i p e d i c l e d m u s c l e gra f t o r p iece o f car t i lage 

is i n s e r t e d b e t w e e n t h y r o i d cart i lage a n d its i n n e r 

p e r i c h o n d r i u m la tera l t o v o c a l c o r d , thus p u s h i n g 

t h e c o r d m e d i a l l y . 

(d) Arthrodesis of cricoarytenoid joint. L a r y n x is o p e n e d 

b y la ryngof i s sure , a r y t e n o i d carti lage r o t a t e d m e d i 

al ly a n d f i x e d w i t h a s c rew. 

| B. Bilateral | 

B o t h r e c u r r e n t a n d s u p e r i o r l a r y n g e a l nerves o n b o t h sides 

are para lysed . T h i s is a rare c o n d i t i o n . A s all t h e l a r y n g e a l 

muscles are para lysed , b o t h cords l i e i n cadaver ic p o s i t i o n . 

T h e r e is also t o t a l anaesthesia o f t h e l a r y n x . 

Clinical Features 

1. Aphonia. A s cords d o n o t m e e t at a l l . 

2 . Aspiration. T h i s is d u e t o i n c o m p e t e n t g l o t t i s a n d 

l a r y n g e a l anaesthesia. 



3. Inability to cough. T h i s is d u e t o i n a b i l i t y o f t h e cords t o 

meet . T h i s results i n r e t e n t i o n o f secretions i n the chest. 

4 . Bronchopneumonia. T h i s is d u e t o r e p e a t e d aspirat ions 

a n d r e t e n t i o n o f secret ions . 

Treatment 

1 . Tracheostomy. Essential t o r e m o v e p u l m o n a r y secre

t i o n s a n d i n h a l e d m a t e r i a l . 

2 . Epigiottopexy. I t is an o p e r a t i o n i n w h i c h e p i g l o t t i s is 

f o l d e d b a c k w a r d s a n d f i x e d t o t h e a r y t e n o i d s so as t o 

p r e v e n t a s p i r a t i o n i n t o t h e l u n g s . I t is a r e v e r s i b l e 

p r o c e d u r e . 

3. Vocal cord plication. L a r y n x is o p e n e d b y l a r y n g o f i s s u r e . 

M u c o s a o f t h e t r u e a n d false cords is r e m o v e d a n d 

t h e n t h e y are a p p r o x i m a t e d w i t h sutures . T h i s p r o c e 

d u r e helps t o p r e v e n t a s p i r a t i o n a n d can be r e v e r s e d 

w h e n r e q u i r e d . 

4 . Total laryngectomy. M a y be needed i n those w h e r e cause is 

progressive a n d irreversible a n d speech is unserviceable . 

5 . Diversion procedures. 

C O N G E N I T A L V O C A L C O R D P A R A L Y S I S 

I t m a y be u n i l a t e r a l o r b i l a t e r a l . U n i l a t e r a l paralysis is m o r e 

c o m m o n . T h e cause m a y be b i r t h t r a u m a o r c o n g e n i t a l 

a n o m a l y o f a great vessel o r hear t . B i l a t e r a l paralysis m a y b e 

d u e t o h y d r o c e p h a l u s o r A r n o l d - C h i a r i m a l f o r m a t i o n , 

i n t r a c e r e b r a l h a e m o r r h a g e d u r i n g b i r t h , m e n i n g o c o e l e , 

o r c e r e b r a l o r n u c l e u s a m b i g u u s agenesis. T h e p a t i e n t o f 

b i l a t e r a l paralysis presents w i t h features o f b i l a t e r a l a b d u c 

t o r paralysis a n d r e s p i r a t o r y o b s t r u c t i o n necess i ta t ing 

t r a c h e o s t o m y . 

Laryngeal Paralysis 

P h o n o s u r g e r y 

Several s u r g i c a l p r o c e d u r e s h a v e b e e n d e s i g n e d t o i m p r o v e 

t h e q u a l i t y o f v o i c e . T h e y i n c l u d e : 

1 . E x c i s i o n o f b e n i g n o r m a l i g n a n t lesions b y m i c r o -

l a r y n g e a l s u r g e r y o r laser. 

2 . I n j e c t i o n o f v o c a l c o r d w i t h t e f l o n paste o r g e l f o a m t o 

a u g m e n t a n d m e d i a l i s e t h e para lysed c o r d so t h a t t h e 

o p p o s i t e h e a l t h y c o r d c a n easily a p p r o x i m a t e . 

3 . T h y r o p l a s t y . I s s h i k i d i v i d e d t h y r o p l a s t y p r o c e d u r e s 

i n t o f o u r categories to p r o d u c e f u n c t i o n a l a l t e r a t i o n o f 

v o c a l c o r d s . 

(a) T y p e I. I t is medial displacement o f v o c a l c o r d as is 

a c h i e v e d i n t e f l o n paste i n j e c t i o n . 

(b) T y p e I I . I t is lateral displacement o f v o c a l c o r d a n d 

is used t o i m p r o v e t h e a i r w a y . 

(c) T y p e I I I . I t is used t o shorten (relax) t h e v o c a l c o r d . 

R e l a x a t i o n o f v o c a l c o r d l o w e r s t h e p i t c h . T h i s 

p r o c e d u r e is d o n e i n m u t a t i o n a l falsetto o r i n those 

w h o h a v e u n d e r g o n e g e n d e r t r a n s f o r m a t i o n f r o m 

f e m a l e t o m a l e . 

(d) T y p e I V . T h i s p r o c e d u r e is used t o lengthen 

(tighten) t h e v o c a l c o r d a n d elevate t h e p i t c h . I t 

c o n v e r t s m a l e charac ter o f v o i c e t o f e m a l e a n d 

has b e e n u s e d i n g e n d e r t r a n s f o r m a t i o n . I t is also 

used w h e n v o c a l c o r d is l a x a n d b o w i n g d u e t o 

a g i n g process o r t r a u m a . 

4. L a r y n g e a l r e i n n e r v a t i o n p r o c e d u r e s . I n t h i s , a s e g m e n t 

o f a n t e r i o r b e l l y o f o m o h y o i d m u s c l e , c a r r y i n g its n e r v e 

{ansa h y p o g l o s s i ) a n d vessels, is i m p l a n t e d i n t o t h e t h y 

r o a r y t e n o i d m u s c l e after m a k i n g a w i n d o w i n t h y r o i d 

car t i lage . I t is s u p p o s e d t o i n n e r v a t e t h e para lysed t h y 

r o a r y t e n o i d m u s c l e . 



Benign Tumours o f Larynx 

B e n i g n t u m o u r s o f t h e l a r y n x are n o t as c o m m o n as t h e 

m a l i g n a n t ones . T h e y are d i v i d e d i n t o : (a) N o n - n e o p l a s t i c 

a n d (b) N e o p l a s t i c t u m o u r s ( T a b l e 6 0 . 1 ) . 

N O N - N E O P L A S T I C 

T h e y are n o t t r u e neoplasms b u t are t u m o u r - l i k e masses 

w h i c h f o n n as a result o f i n f e c t i o n , t r a u m a o r d e g e n e r a t i o n . 

T h e y are seen m o r e f r e q u e n t l y t h a n t r u e b e n i g n neoplasms. 

^ A . Solid Non-neoplastic Lesions 

1. Vocal Nodules (Singer's or Screamer's Nodes) 

T h e y appear s y m m e t r i c a l l y o n t h e free edge o f v o c a l c o r d , 

at t h e j u n c t i o n o f a n t e r i o r o n e - t h i r d , w i t h t h e p o s t e r i o r 

t w o - t h i r d s , as th is is t h e area o f m a x i m u m v i b r a t i o n o f 

t h e c o r d a n d t h u s sub jec t t o m a x i m u m t r a u m a (Figs 6 0 . 1 

a n d 6 0 . 2 ) . T h e i r size varies f r o m t h a t o f p i n - h e a d t o h a l f a 

pea. T h e y are t h e resul t o f v o c a l t r a u m a w h e n p e r s o n 

speaks i n u n n a t u r a l l o w tones f o r p r o l o n g e d p e r i o d s o r at 

h i g h in tens i t i es . T h e y m o s t l y affect teachers, actors, v e n 

dors o r p o p singers. T h e y are also seen i n s c h o o l g o i n g 

c h i l d r e n w h o are t o o assertive a n d t a l k a t i v e . 

P a t h o l o g i c a l l y , t r a u m a t o t h e v o c a l c o r d i n t h e f o r m o f 

v o c a l abuse o r misuse causes o e d e m a a n d h a e m o r r h a g e i n 

t h e s u b m u c o s a l space. T h i s u n d e r g o e s h y a l i n i s a t i o n a n d 

f ibros i s . T h e o v e r l y i n g e p i t h e l i u m also u n d e r g o e s h y p e r 

plasia f o r m i n g a n o d u l e . I n early stages, t h e n o d u l e s appear 

soft , r e d d i s h a n d o e d e m a t o u s s w e l l i n g s b u t later b e c o m e 

greyish o r w h i t e i n c o l o u r . 

Pat ients w i t h v o c a l n o d u l e s c o m p l a i n o f hoarseness. 

V o c a l f a t i g u e a n d p a i n i n t h e n e c k o n p r o l o n g e d p h o n a 

t i o n , are o t h e r c o m m o n s y m p t o m s . 

E a r l y cases o f v o c a l n o d u l e s can be t r e a t e d c o n s e r v a 

t i v e l y b y e d u c a t i n g t h e p a t i e n t i n p r o p e r use o f v o i c e . W i t h 

th is t r e a t m e n t , m a n y n o d u l e s i n c h i l d r e n disappear c o m 

p l e t e l y . S u r g e r y is r e q u i r e d f o r large n o d u l e s o r n o d u l e s o f 

l o n g - s t a n d i n g i n adul ts . T h e y are exc i sed w i t h p r e c i s i o n 

u n d e r o p e r a t i n g m i c r o s c o p e a v o i d i n g a n y t r a u m a t o t h e 

u n d e r l y i n g v o c a l l i g a m e n t . 

Speech t h e r a p y a n d r e - e d u c a t i o n i n v o i c e p r o d u c t i o n 

are essential t o p r e v e n t t h e i r r e c u r r e n c e . 

T a b l e 60.1 B e n i g n t u m o u r s o f l a r y n x 

Non-neoplastic 

S o l i d 

V o c a l n o d u l e s 

V o c a l p o l y p 

R e i n k e ' s o e d e m a 

C o n t a c t u l c e r 

I n t u b a t i o n g r a n u l o m a 

L e u k o p l a k i a 

A m y l o i d t u m o u r s 

C y s t i c 

D u c t a l c y s t s 

S a c c u l a r c y s t s 

L a r y n g o c e l e 

Neoplastic 

S q u a m o u s p a p i l l o m a 

j u v e n i l e t y p e 

A d u l t - o n s e t t y p e 

C h o n d r o m a 

H a e m a n g i o m a 

G r a n u l a r c e l l t u m o u r 

G l a n d u l a r t u m o u r s 

R h a b d o m y o m a 

L i p o m a 

F i b r o m a 
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V o c a l n o d u l e s . T y p i c a l l y , t h e y f o r m a t t h e j u n c t i o n o f a n t e r i o r 

o n e - t h i r d w i t h p o s t e r i o r t w o - t h i r d s o f v o c a l c o r d . 



B e n i g n T u m o u r s o f L a r y n x 

2. Vocal Polyp 

I t is also t h e r e s u l t o f v o c a l abuse o r misuse . O t h e r c o n t r i b 

u t i n g factors are a l l e r g y a n d s m o k i n g . M o s t l y , i t affects 

m e n in the age g r o u p o f 3 0 - 5 0 . I y p i c . i l l y . a v o c a l p o l y p is 

u n i l a t e r a l a r i s i n g f r o m t h e same p o s i t i o n as v o c a l n o d u l e . 

I t is soft , s m o o t h a n d o f t e n p e d u n c u l a t e d . I t m a y flop u p 

a n d d o w n t h e g l o t t i s d u r i n g r e s p i r a t i o n o r p h o n a t i o n . 

Hoarseness is a c o m m o n s y m p t o m . Large p o l y p m a y cause 

d y s p n o e a , s t r i d o r o r i n t e r m i t t e n t c h o k i n g . S o m e pat ients 

c o m p l a i n o f d i p l o p h o n i a ( d o u b l e v o i c e ) d u e t o d i f f e r e n t 

v i b r a t o r y f r e q u e n c i e s o f t h e t w o v o c a l c o r d s . 

V o c a l p o l y p is caused b y s u d d e n s h o u t i n g r e s u l t i n g i n 

h a e m o r r h a g e i n t h e v o c a l c o r d a n d subsequent s u b m u c o s a l 

o e d e m a . T r e a t m e n t is surgica l e x c i s i o n u n d e r o p e r a t i n g 

m i c r o s c o p e f o l l o w e d b y speech t h e r a p y . 

3. Reinke's Oedema (Bilateral Diffuse Polyposis) 

T h i s is d u e t o c o l l e c t i o n o f o e d e m a fluid i n t h e s u b e p i t h e 

l ia l space o f R e i n k e . U s u a l cause is v o c a l abuse a n d s m o k 

i n g . B o t h v o c a l cords s h o w di f fuse s y m m e t r i c a l s w e l l i n g s . 

T r e a t m e n t is v o c a l c o r d s t r i p p i n g , p r e s e r v i n g e n o u g h 

m u c o s a f o r e p i t h e l i a h s a t i o n . O n l y o n e c o r d is o p e r a t e d at 

a t i m e . R e - e d u c a t i o n i n v o i c e p r o d u c t i o n a n d cessation o f 

s m o k i n g are essential t o p r e v e n t r e c u r r e n c e . 

4. Contact Ulcer 

T h i s is again d u e t o f a u l t y v o i c e p r o d u c t i o n i n w h i c h 

v o c a l processes o f a r y t e n o i d s h a m m e r against each o t h e r 

r e s u l t i n g i n u l c e r a t i o n a n d g r a n u l o m a f o r m a t i o n . S o m e 

cases are d u e t o gastric r e f l u x . C h i e f c o m p l a i n t s are hoarse 

v o i c e , a c o n s t a n t desire t o clear t h e t h r o a t a n d p a i n i n t h e 

t h r o a t w h i c h is w o r s e o n p h o n a t i o n . E x a m i n a t i o n reveals 
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V o c a l n o d u l e s . 

u n i l a t e r a l o r b i l a t e r a l ulcers w i t h c o n g e s t i o n o f a r y t e n o i d 

cart i lages . T h e r e m a y be g r a n u l o m a f o r m a t i o n . 

5. Intubation Granuloma 

I t results f r o m i n j u r y t o v o c a l processes o f a r y t e n o i d s d u e 

t o r o u g h i n t u b a t i o n , use o f large t u b e o r p r o l o n g e d pres 

ence o f t u b e b e t w e e n t h e c o r d s . M u c o s a l u l c e r a t i o n is f o l 

l o w e d b y g r a n u l o m a f o r m a t i o n o v e r t h e e x p o s e d car t i lage . 

U s u a l l y , t h e y are b i l a t e r a l i n v o l v i n g p o s t e r i o r t h i r d s o f t r u e 

c o r d s . T h e y present w i t h hoarseness a n d i f l arge , d y s p n o e a . 

T r e a t m e n t is v o i c e rest a n d e n d o s c o p i c r e m o v a l o f t h e 

g r a n u l o m a . 

6. Leukoplakia or Keratosis 

T h i s is also a loca l i sed f o r m o f e p i t h e l i a l h y p e r p l a s i a i n v o l v 

i n g u p p e r surface o f o n e o r b o t h v o c a l c o r d s . I t appears as 

a w h i t e p l a q u e o r w a r t y g r o w t h o n t h e c o r d w i t h o u t 

a f f e c t i n g its m o b i l i t y . I t is r e g a r d e d as a p r e c a n c e r o u s c o n 

d i t i o n because " c a r c i n o m a i n s i t u " f r e q u e n t l y supervenes . 

Hoarseness is t h e c o m m o n p r e s e n t i n g s y m p t o m . T r e a t m e n t 

is s t r i p p i n g o f v o c a l cords a n d s u b j e c t i n g t h e tissues t o h i s 

t o l o g y f o r a n y m a l i g n a n t change. C h r o n i c l a r y n g e a l i r r i tants 

as t h e a e t i o l o g i c a l factors s h o u l d be s o u g h t a n d e l i m i n a t e d . 

7. Amyloid Tumour 

I t m o s t l y affects m e n i n t h e age g r o u p o f 50—70. T h e 

t u m o u r presents as a s m o o t h p l a q u e o r a p e d u n c u l a t e d 

mass. D i a g n o s i s is o n l y o n h i s t o l o g y . T r e a t m e n t is e n d o 

scopic surg ica l e x c i s i o n . 

B . C y s t i c L e s i o n s 

T h e y are o f t h r e e types : 

1. D u c t a l c y s t s M o s t o f t e n t h e y are r e t e n t i o n cysts d u e 

t o b l o c k a g e o f ducts o f s e r o m u c i n o u s glands o f l a r y n g e a l 

m u c o s a . T h e y are seen i n t h e v a l l e c u l a , a r y e p i g l o t t i c f o l d , 

false cords , v e n t r i c l e s a n d p y r i f o r m fossa. T h e y m a y r e m a i n 

a s y m p t o m a t i c i f s m a l l , o r cause hoarseness, c o u g h , t h r o a t 

p a i n a n d d y s p n o e a , i f large ( F i g . 6 0 . 3 ) . 

S o m e t i m e s , an i n t r a c o r d a l cyst m a y o c c u r o n t h e t r u e 

c o r d . I t is s i m i l a r t o an e p i d e r m o i d i n c l u s i o n cyst . 

2 . S a c c u l a r c y s t s O b s t r u c t i o n t o t h e o r i f i c e o f saccule 

causes r e t e n t i o n o f s e c r e t i o n a n d d i s t e n s i o n o f saccule 

w h i c h presents as a cyst i n l a r y n g e a l v e n t r i c l e . Anterior sac

cular cysts present i n t h e a n t e r i o r p a r t o f v e n t r i c l e a n d 

o b s c u r e p a r t o f v o c a l c o r d . Lateral saccular cysts, w h i c h are 

larger , e x t e n d i n t o t h e false c o r d , a r y e p i g l o t t i c f o l d a n d 

m a y e v e n appear i n t h e n e c k t h r o u g h t h y r o h y o i d m e m 

b r a n e j u s t as l a r y n g o c e l e s d o . 
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L a r y n g o c e l e l e f t s i d e a s s e e n o n V a l s a l v a ( a r r o w ) . 
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( A ) A r y e p i g l o t t i c c y s t . I t c a u s e d i n t e r m i t t e n t l a r y n g e a l o b s t r u c 

t i o n . ( B ) C y s t a f t e r r e m o v a l . 

Thyrohyoid 
membrane 

Laryngocele: 

Externa! 
component 

nternal 
component 
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L a r y n g o c e l e m i x e d t y p e w i t h i n t e r n a l a n d e x t e r n a l c o m p o n e n t s . 

3 . L a r y n g o c e l e I t i s a n a i r - f i l l e d c y s t i c s w e l l i n g d u e t o 

d i l a t a t i o n o f t h e s a c c u l e ( F i g . 6 0 . 4 ) . A l a r y n g o c e l e m a y b e : 

( i ) Internal w h i c h i s c o n f i n e d w i t h i n t h e l a r y n x a n d p r e s 

e n t s as d i s t e n s i o n o f f a l s e c o r d a n d a r y e p i g l o t t i c f o l d . 

( i i ) External i n w h i c h d i s t e n d e d s a c c u l e h e r n i a t e s t h r o u g h 

t h e t h y r o i d m e m b r a n e a n d p r e s e n t s i n n e c k ; o r 

( i i i ) Combined or mixed i n w h i c h b o t h i n t e r n a l a n d e x t e r 

n a l c o m p o n e n t s a r e s e e n . 

A l a r y n g o c e l e i s s u p p o s e d t o a r i s e f r o m r a i s e d t r a n s g l o t -

t i c a i r p r e s s u r e as i n t r u m p e t p l a y e r s , g l a s s - b l o w e r s o r 

w e i g h t l i f t e r s . 

A l a r y n g o c e l e p r e s e n t s w i t h h o a r s e n e s s , c o u g h a n d i f 

l a r g e , o b s t r u c t i o n t o t h e a i r w a y . A n e x t e r n a l l a r y n g o c e l e 

p r e s e n t s a s a r e d u c i b l e s w e l l i n g i n t h e n e c k w h i c h i n c r e a s e s 

i n s i z e o n c o u g h i n g o r p e r f o r m i n g V a l s a l v a ( F i g . 6 0 . 5 ) . 

D i a g n o s i s c a n b e m a d e b y i n d i r e c t l a r y n g o s c o p y , a n d 

s o f t t i s s u e A . P . a n d l a t e r a l v i e w s o f n e c k w i t h V a l s a l v a . C T 

s c a n h e l p s t o f i n d t h e e x t e n t o f l e s i o n . 

T r e a t m e n t i s s u r g i c a l e x c i s i o n t h r o u g h a n e x t e r n a l n e c k 

i n c i s i o n . M a r s u p i a l i s a t i o n o f a n i n t e r n a l l a r y n g o c e l e c a n b e 

d o n e b y l a r y n g o s c o p y b u t t h e r e a r e c h a n c e s o f r e c u r r e n c e . 

A l a r y n g o c e l e i n a n a d u l t m a y b e a s s o c i a t e d w i t h 

c a r c i n o m a . 

N E O P L A S T I C 

E x c e p t f o r l a r y n g e a l p a p i l l o m a s w h i c h c o n s t i t u t e a b o u t 

8 0 % o f t h e t o t a l o c c u r r e n c e o f n e o p l a s m s o f t h e l a r y n x , 

o t h e r s a r e u n c o m m o n . 

J 1 . S q u a m o u s P a p i l l o m a s | 

T h e y c a n b e d i v i d e d i n t o ( a ) j u v e n i l e a n d ( b ) a d u l t - o n s e t 

t y p e s . 

(a) J u v e n i l e p a p i l l o m a s T h e y a r e v i r a l i n o r i g i n a n d 

m u l t i p l e , o f t e n i n v o l v i n g i n f a n t s a n d y o u n g c h i l d r e n w h o 

p r e s e n t w i t h h o a r s e n e s s a n d s t r i d o r . T h e y a r e m o s t l y s e e n 

o n t h e t r u e a n d f a l s e c o r d s a n d t h e e p i g l o t t i s , b u t t h e y m a y 

i n v o l v e o t h e r s i t e s i n t h e l a r y n x a n d t r a c h e a . C l i n i c a l l y , 

t h e y a p p e a r as g l i s t e n i n g w h i t e i r r e g u l a r g r o w t h s , p e d u n c u 

l a t e d o r s e s s i l e , f r i a b l e a n d b l e e d i n g e a s i l y ( F i g . 6 0 . 6 ) . T h e y 

a r e k n o w n f o r r e c u r r e n c e a f t e r r e m o v a l a n d t h e r e f o r e m u l t i 

p l e l a r y n g o s c o p i e s m a y b e r e q u i r e d . T h e y t e n d t o d i s a p p e a r 
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S u p r a g l o t t i c p a p i l l o m a t o s i s . 

s p o n t a n e o u s l y after p u b e r t y . T h e y have b e e n t r e a t e d b y 

e n d o s c o p i c r e m o v a l w i t h c u p f o r c e p s , c r y o t h e r a p y a n d 

m i c r o e l e c t r o c a u t e r y . T h e s e days, C O , laser is p r e f e r r e d 

because o f t h e p r e c i s i o n i n r e m o v a l a n d less b l e e d i n g . 

I n t e r f e r o n t h e r a p y is b e i n g t r i e d t o p r e v e n t r e c u r r e n c e a n d 

has b e e n f o u n d successful. 

( b ) A d u l t - o n s e t p a p i l l o m a U s u a l l y , i t is s i n g l e , s m a l l e r 

i n size, less aggressive a n d does n o t r e c u r af ter surg ica l 

r e m o v a l . I t is c o m m o n i n males (2 :1) i n t h e age g r o u p o f 

3 0 - 5 0 a n d u s u a l l y arises f r o m t h e a n t e r i o r h a l f o f v o c a l 

c o r d o r a n t e r i o r c o m m i s s u r e . T r e a t m e n t is t h e same as f o r 

j u v e n i l e t y p e . 

P | 2 . C h o n d r o m a  

M o s t o f t h e m arise f r o m c r i c o i d car t i lage a n d m a y present 

i n t h e s u b g l o t t i c area c a u s i n g d y s p n o e a o r m a y g r o w 

o u t w a r d f r o m t h e p o s t e r i o r plate o f c r i c o i d a n d cause sense 

o f l u m p i n t h r o a t a n d dysphagia . T h e y m o s t l y a f fec t m e n 

i n t h e age g r o u p o f 4 0 - 6 0 . 

3 . H a e m a n g i o m a 

I n f a n t i l e h a e m a n g i o m a i n v o l v e s t h e s u b g l o t t i c area a n d 

presents w i t h s t r i d o r i n t h e f i rs t 6 m o n t h s o f l i f e . A b o u t 

5 0 % o f s u c h c h i l d r e n have h a e m a n g i o m a s e l s e w h e r e i n t h e 

b o d y p a r t i c u l a r l y i n t h e h e a d a n d n e c k area. T h e y t e n d t o 

i n v o l u t e s p o n t a n e o u s l y b u t a t r a c h e o s t o m y m a y b e n e e d e d 

t o r e l i e v e r e s p i r a t o r y o b s t r u c t i o n i f a i r w a y is c o m p r o m i s e d . 

M o s t o f t h e m are o f c a p i l l a r y t y p e a n d can be v a p o r i s e d 

w i t h C O , laser. 

A d u l t h a e m a n g i o m a s i n v o l v e v o c a l c o r d o r s u p r a g l o t t i c 

l a r y n x . T h e y are c a v e r n o u s t y p e a n d c a n n o t be t r e a t e d w i t h 

laser. T h e y are l e f t a l o n e i f a s y m p t o m a t i c . F o r l a r g e r ones 

c a u s i n g s y m p t o m s , s t e r o i d o r r a d i a t i o n t h e r a p y m a y be 

e m p l o y e d . 

4 . G r a n u l a r C e l l T u m o u r 

I t arises f r o m S c h w a n n cells a n d is o f t e n s u b m u c o s a l . 

O v e r l y i n g e p i t h e l i u m s h o w s p s e u d o e p i t h e l i o m a t o u s 

h y p e r p l a s i a , w h i c h m a y o n h i s t o l o g y , resemble w e l l d i f f e r 

e n t i a t e d c a r c i n o m a . 

5 . G l a n d u l a r T u m o u r 

P l e o m o r p h i c a d e n o m a o r o n c o c y t o m a are rare g l a n d u l a r 

t u m o u r s . 

O t h e r rare b e n i g n l a r y n g e a l t u m o u r s i n c l u d e r h a b 

d o m y o m a , n e u r o f i b r o m a , n e u r i l e m m o m a , l i p o m a 

o r f i b r o m a . 



Epidemiology 

C a n c e r l a r y n x c o n s t i t u t e s 2 . 6 3 % o f a l l b o d y c a n c e r s i n 

I n d i a . I t i s 1 0 t i m e s m o r e c o m m o n i n m a l e s t h a n i n f e m a l e s 

( 4 . 7 9 % v e r s u s 0 . 4 7 % ) . I t s i n c i d e n c e i s 3 . 2 9 n e w c a s e s i n 

m a l e s a n d 0 . 4 2 n e w c a s e s i n f e m a l e s p e r 1 0 0 , 0 0 0 p o p u l a 

t i o n ( N a t i o n a l C a n c e r R e g i s t r y , I C M R , A p r i l 2 0 0 5 r e p o r t ) . 

R e c e n t l y , i t s i n c i d e n c e i n f e m a l e s h a s i n c r e a s e d i n w e s t e r n 

c o u n t r i e s d u e t o m o r e w o m e n t a k i n g t o s m o k i n g . D i s e a s e 

i s m o s t l y s e e n i n t h e a g e g r o u p o f 4 0 - 7 0 y e a r s b u t y o u n g e r 

p e o p l e i n 3 0 s m a y o c c a s i o n a l l y b e a f f e c t e d . 

A e t i o l o g y 

B o t h tobacco a n d alcohol a r e w e l l e s t a b l i s h e d r i s k f a c t o r s i n 

l a r y n g e a l c a n c e r . C i g a r e t t e s m o k e c o n t a i n s b e n z o p y r e n e 

a n d o t h e r h y d r o c a r b o n s w h i c h a r e c a r c i n o g e n i c i n m a n . 

C o m b i n a t i o n o f a l c o h o l a n d s m o k i n g i n c r e a s e s t h e r i s k 

1 5 - f o l d s c o m p a r e d t o e a c h f a c t o r a l o n e ( 2 — 3 f o l d s ) . Previous 

radiation t o n e c k f o r b e n i g n l e s i o n s o r l a r y n g e a l p a p i l l o m a 

m a y i n d u c e l a r y n g e a l c a r c i n o m a . J a p a n e s e a n d R u s s i a n 

w o r k e r s h a v e r e p o r t e d c a s e s o f f a m i l i a l l a r y n g e a l m a l i g 

n a n c y i n c r i m i n a t i n g genetic factors. Occupational exposure t o 

T a b l e 61.1 C l a s s i f i c a t i o n o f s i t e s a n d v a r i o u s s u b s i t e s u n d e r 

e a c h s i t e i n l a r y n x ( A J C C c l a s s i f i c a t i o n 2 0 0 2 ) 

Site 
S u p r a g l o t t i s 

S u b s i t e 

G l o t t i s 

S u b g l o t t i s 

• S u p r a h y o i d e p i g l o t t i s ( b o t h l i n g u a l a n d 

l a r y n g e a l s u r f a c e s ) 

• I n f r a h y o i d e p i g l o t t i s 

• A r y e p i g l o t t i c f o l d s ( l a r y n g e a l a s p e c t o n l y ) 

• A r y t e n o i d s 

• V e n t r i c u l a r b a n d s ( o r f a l s e c o r d s ) 

• T r u e v o c a l c o r d s i n c l u d i n g a n t e r i o r a n d 

p o s t e r i o r c o m m i s s u r e 

• S u b g l o t t i s u p t o l o w e r b o r d e r o f c r i c o i d 

c a r t i l a g e 

a s b e s t o s , m u s t a r d g a s a n d o t h e r c h e m i c a l o r p e t r o l e u m 

p r o d u c t s h a s a l s o b e e n r e l a t e d t o t h e g e n e s i s o f l a r y n g e a l 

c a n c e r b u t w i t h o u t c o n c l u s i v e e v i d e n c e . 

T N M C l a s s i f i c a t i o n a n d S t a g i n g 

A c c o r d i n g t o A J C C ( 2 0 0 2 ) , l a r y n x h a s b e e n d i v i d e d i n t o 

t h r e e s i t e s ( o r r e g i o n s ) w i t h s e v e r a l s u b s i t e s u n d e r e a c h s i t e 

( s e e T a b l e 6 1 . 1 a n d F i g . 6 1 . 1 ) . 

T u m o u r s a r i s i n g f r o m t h e s e s i t e s a r e f u r t h e r c l a s s i f i e d b y 

T N M s y s t e m w h e r e : 

T — i n d i c a t e s t u m o u r a n d i t s e x t e n t , e . g . T , , T „ T , , e t c . 

N — i n d i c a t e s r e g i o n a l l y m p h n o d e e n l a r g e m e n t a n d i t s 

s i z e , e . g . N L N L N „ e t c . 

M — i n d i c a t e s d i s t a n t m e t a s t a s i s . A b s e n c e o f m e t a s t a s i s i s 

M ( | w h i l e p r e s e n c e o f m e t a s t a s i s i s M r D e p e n d i n g o n 

T N M , t u m o u r i s f u r t h e r g r o u p e d i n t o v a r i o u s s t a g e s . 

T h u s , e a c h l a r y n g e a l c a n c e r c a n b e s t a g e d , d e p e n d i n g 

u p o n t h e e x t e n t o f d i s e a s e , n o d a l o r d i s t a n t m e t a s t a s i s 

( T a b l e 6 1 . 2 ) . T h i s i n t e r n a t i o n a l s t a g i n g o f d i s e a s e h e l p s t o 

Pyriform fosso 

False cord 

Ventricle 

True cord 

H 
F i g u r e 61.1 

A c c o r d i n g t o A J C C , g l o t t i s e x t e n d s f r o m t h e h o r i z o n t a l p l a n e 

p a s s i n g t h r o u g h l a t e r a l m a r g i n o f v e n t r i c l e a t i t s j u n c t i o n w i t h 

s u p e r i o r s u r f a c e o f t h e v o c a l c o r d t o 1 c m b e l o w i t . S u b g l o t t i s 

e x t e n d s f r o m l o w e r l i m i t o f g l o t t i s t o l o w e r b o r d e r o f c r i c o i d 

c a r t i l a g e . 



Cancer Larynx 

c o m p a r e t h e r e s u l t s o f d i f f e r e n t m o d a l i t i e s o f t r e a t m e n t b y 

d i f f e r e n t w o r k e r s a n d a s s i s t s i n t h e c h o i c e o f t r e a t m e n t a n d 

p r o g n o s i s o f d i s e a s e . 

H istopathology 

A b o u t 9 0 — 9 5 % o f l a r y n g e a l m a l i g n a n c i e s a r e s q u a m o u s 

c e l l c a r c i n o m a w i t h v a r i o u s g r a d e s o f d i f f e r e n t i a t i o n . C o r d a l 

l e s i o n s a r e o f t e n w e l l - d i f f e r e n t i a t e d w h i l e s u p r a g l o t t i c o n e s 

a r e a n a p l a s t i c . 

T h e r e s t 5 - 1 0 % o f l e s i o n s i n c l u d e v e r r u c o u s c a r c i n o m a , 

s p i n d l e c e l l c a r c i n o m a , m a l i g n a n t s a l i v a r y g l a n d t u m o u r s 

a n d s a r c o m a s . 

/. Supraglottic Cancer 

S u p r a g l o t t i c c a n c e r i s l e s s f r e q u e n t t h a n g l o t t i c c a n c e r . 

M a j o r i t y o f l e s i o n s a r e s e e n o n e p i g l o t t i s , f a l s e c o r d s f o l 

l o w e d b y a r y e p i g l o t t i c f o l d s , i n t h a t o r d e r . 

S p r e a d C a n c e r o f s u p r a g l o t t i c r e g i o n m a y s p r e a d l o c a l l y 

a n d i n v a d e t h e a d j o i n i n g a r e a s , i . e . v a l l e c u l a , b a s e o f t o n g u e 

a n d p y r i f o r m f o s s a . C a n c e r o f i n f r a h y o i d e p i g l o t t i s a n d 

a n t e r i o r v e n t r i c u l a r b a n d m a y e x t e n d i n t o p r e - e p i g l o t t i c 

s p a c e a n d p e n e t r a t e t h e t h y r o i d c a r t i l a g e . 

N o d a l m e t a s t a s e s o c c u r e a r l y . U p p e r a n d m i d d l e j u g u l a r 

n o d e s a r e o f t e n i n v o l v e d . B i l a t e r a l m e t a s t a s e s m a y b e s e e n 

i n c a s e s o f e p i g l o t t i c c a n c e r . 

S y m p t o m s S u p r a g l o t t i c g r o w t h s a r e o f t e n s i l e n t . H o a r s e 

n e s s i s a l a t e s y m p t o m . T h r o a t p a i n , d y s p h a g i a a n d r e f e r r e d 

p a i n i n t h e e a r o r m a s s o f l y m p h n o d e s i n t h e n e c k m a y b e 

t h e p r e s e n t i n g f e a t u r e s . W e i g h t l o s s , r e s p i r a t o r y o b s t r u c 

t i o n , h a l i t o s i s a r e l a t e f e a t u r e s . 

2. Glottic Cancer 

I n v a s t m a j o r i t y o f c a s e s , l a r y n g e a l c a n c e r o r i g i n a t e s i n t h e 

g l o t t i c r e g i o n . F r e e e d g e a n d u p p e r s u r f a c e o f v o c a l c o r d 

i n i t s a n t e r i o r a n d m i d d l e t h i r d i s t h e m o s t f r e q u e n t s i t e 

( F i g . 6 1 . 2 ) . 

S p r e a d L o c a l l y , t h e l e s i o n m a y s p r e a d a n t e r i o r l y t o a n t e 

r i o r c o m m i s s u r e a n d t h e n t o t h e o p p o s i t e c o r d ; p o s t e r i o r l y 

t o v o c a l p r o c e s s a n d a r y t e n o i d r e g i o n ; u p w a r d t o v e n t r i c l e 

a n d f a l s e c o r d ; a n d d o w n w a r d s t o s u b g l o t t i c r e g i o n . V o c a l 

c o r d m o b i l i t y i s u n a f f e c t e d i n e a r l y s t a g e s . 

F i x a t i o n o f v o c a l c o r d i n d i c a t e s s p r e a d o f d i s e a s e t o t h y 

r o a r y t e n o i d m u s c l e a n d i s a b a d p r o g n o s t i c s i g n . 

T h e r e a r e f e w l y m p h a t i c s i n v o c a l c o r d s a n d n o d a l m e t a 

s t a s i s a r e p r a c t i c a l l y n e v e r s e e n i n c o r d a l l e s i o n s u n l e s s t h e 

d i s e a s e s p r e a d s b e y o n d t h e r e g i o n o f m e m b r a n o u s c o r d . 

S y m p t o m s H o a r s e n e s s o f v o i c e i s a n e a r l y s i g n b e c a u s e 

l e s i o n s o f c o r d a f f e c t i t s v i b r a t o r y c a p a c i t y . I t i s b e c a u s e o f 

t h i s t h a t g l o t t i c c a n c e r i s d e t e c t e d e a r l y . 

F i g u r e 61 .2 

C a n c e r l a r y n x ( A ) S u p r a g l o t t i c , ( B ) G l o t t i c , ( C ) S u b g l o t t i c . 

I n c r e a s e i n s i z e o f g r o w t h s w i t h a c c o m p a n y i n g o e d e m a 

o r c o r d f i x a t i o n m a y c a u s e s t r i d o r a n d l a r y n g e a l o b s t r u c t i o n . 

3. Subglottic Cancer (1-2%) 

S u b g l o t t i c r e g i o n e x t e n d s f r o m g l o t t i c a r e a t o l o w e r b o r 

d e r o f c r i c o i d c a r t i l a g e . L e s i o n s o f t h i s r e g i o n a r e r a r e . 

S p r e a d G r o w t h s t a r t s o n o n e s i d e o f s u b g l o t t i s a n d m a y 

s p r e a d a r o u n d t h e a n t e r i o r w a l l t o t h e o p p o s i t e s i d e o r d o w n 

w a r d s t o t h e t r a c h e a . U p w a r d s p r e a d t o t h e v o c a l c o r d s i s 

l a t e a n d t h a t i s w h y h o a r s e n e s s i s n o t a n e a r l y s y m p t o m . 

S u b g l o t t i c g r o w t h s c a n i n v a d e c r i c o t h y r o i d m e m b r a n e , 

t h y r o i d g l a n d a n d r i b b o n m u s c l e s o f n e c k . 

L y m p h a t i c m e t a s t a s e s g o t o p r e l a r y n g e a l , p r e t r a c h e a l , 

p a r a t r a c h e a l a n d l o w e r j u g u l a r n o d e s . 

S y m p t o m s T h e e a r l i e s t p r e s e n t a t i o n o f s u b g l o t t i c c a n c e r 

m a y b e s t r i d o r o r l a r y n g e a l o b s t r u c t i o n b u t t h i s i s o f t e n 

l a t e a n d b y t h i s t i m e d i s e a s e h a s a l r e a d y s p r e a d s u f f i c i e n t l y 

t o e n c r o a c h t h e a i r w a y . 

H o a r s e n e s s o f v o i c e i n d i c a t e s s p r e a d o f d i s e a s e t o t h e 

u n d e r s u r f a c e o f v o c a l c o r d s , i n f i l t r a t i o n o f t h y r o a r y t e n o i d 

m u s c l e o r t h e i n v o l v e m e n t o f r e c u r r e n t l a r y n g e a l n e r v e a t 

t h e c r i c o a r y t e n o i d j o i n t . H o a r s e n e s s o f v o i c e i s a l a t e f e a 

t u r e o f s u b g l o t t i c g r o w t h . 

| Diagnosis o f Laryngeal Cancer | 

1 , H i s t o r y S y m p t o m a t o l o g y o f g l o t t i c , s u b g l o t t i c a n d 

s u p r a g l o t t i c l e s i o n s w o u l d v a r y a n d i s d e s c r i b e d u n d e r 

a p p r o p r i a t e h e a d s . I t i s a d i c t u m t h a t any patient in cancer 

age group having persistent or gradually increasing hoarseness of 

voice for 3 weeks must have laryngeal examination to exclude 

cancer. 



D i s e a s e s o f L a r y n x a n d T r a c h e a 

I T N M c l a s s i f i c a t i o n o f c a n c e r l a r y n x ( A m e r i c a n J o i n t C o m m i t t e e o n C a n c e r , 2 0 0 2 ) 

Supraglottis 

T , T u m o u r l i m i t e d t o o n e s u b s i t e o f s u p r a g l o t t i s w i t h n o r m a l v o c a l c o r d m o b i l i t y 

T 2 T u m o u r i n v a d e s m u c o s a o f m o r e t h a n o n e a d j a c e n t s u b s i t e o f s u p r a g l o t t i s o r g l o t t i s o r r e g i o n o u t s i d e t h e 

s u p r a g l o t t i s ( e . g . , m u c o s a o f b a s e o f t o n g u e , v a l l e c u l a , m e d i a l w a l l o f p y r i f o r m s i n u s ) w i t h o u t f i x a t i o n o f t h e l a r y n x 

T 3 T u m o u r l i m i t e d t o l a r y n x w i t h v o c a l c o r d f i x a t i o n a n d / o r i n v a d e s a n y o f t h e f o l l o w i n g : p o s t c r i c o i d a r e a , p r e - e p i g l o t t i c 

t i s s u e s , p a r a g l o t t i c s p a c e a n d / o r m i n o r t h y r o i d c a r t i l a g e i n v a s i o n 

T 4 a T u m o u r i n v a d e s t h r o u g h t h e t h y r o i d c a r t i l a g e a n d / o r i n v a d e s t i s s u e s b e y o n d t h e l a r y n x ( e . g . , t r a c h e a , s o f t t i s s u e s o f 

n e c k i n c l u d i n g d e e p e x t r i n s i c m u s c l e o f t o n g u e , s t r a p m u s c l e s , t h y r o i d o r o e s o p h a g u s ) 

T d b T u m o u r i n v a d e s p r e v e r t e b r a l s p a c e , e n c a s e s c a r o t i d a r t e r y o r i n v a d e s m e d i a s t i n a l s t r u c t u r e s 

Glottis 

T . , T u m o u r l i m i t e d t o v o c a l c o r d ( s ) ( m a y i n v o l v e a n t e r i o r o r p o s t e r i o r c o m m i s s u r e s ) w i t h n o r m a l m o b i l i t y 

T a T u m o u r l i m i t e d t o o n e v o c a l c o r d 

T ^ T u m o u r i n v o l v e s b o t h v o c a l c o r d s 

T 2 T u m o u r e x t e n d s t o s u p r a g l o t t i s a n d / o r s u b g l o t t i s , a n d / o r w i t h i m p a i r e d v o c a l c o r d m o b i l i t y 

T 3 T u m o u r l i m i t e d t o t h e l a r y n x w i t h v o c a l c o r d f i x a t i o n a n d / o r i n v a d e s p a r a g l o t t i c s p a c e a n d / o r m i n o r t h y r o i d 

c a r t i l a g e e r o s i o n 

T 4 a T u m o u r i n v a d e s t h r o u g h t h y r o i d c a r t i l a g e a n d / o r i n v a d e s t i s s u e s b e y o n d t h e l a r y n x ( e . g . , t r a c h e a , s o f t t i s s u e s o f n e c k 

i n c l u d i n g d e e p e x t r i n s i c m u s c l e s o f t h e t o n g u e , s t r a p m u s c l e s , t h y r o i d , o r o e s o p h a g u s ) 

T ^ b T u m o u r i n v a d e s p r e v e r t e b r a l s p a c e , e n c a s e s c a r o t i d a r t e r y o r i n v a d e s m e d i a s t i n a l s t r u c t u r e s 

Subglottis 
T 5 T u m o u r l i m i t e d t o t h e s u b g l o t t i s 

T 2 T u m o u r e x t e n d s t o v o c a l c o r d ( s ) w i t h n o r m a l o r i m p a i r e d m o b i l i t y 

T 3 T u m o u r l i m i t e d t o l a r y n x w i t h v o c a l c o r d fixation 

T 4 a T u m o u r i n v a d e s c r i c o i d o r t h y r o i d c a r t i l a g e a n d / o r i n v a d e s t i s s u e s b e y o n d t h e l a r y n x ( e . g . , t r a c h e a , s o f t t i s s u e s o f 

n e c k i n c l u d i n g d e e p e x t r i n s i c m u s c l e o f t o n g u e , s t r a p m u s c l e s , t h y r o i d o r o e s o p h a g u s ) 

T 4 b T u m o u r i n v a d e s p r e v e r t e b r a l s p a c e , e n c a s e s c a r o t i d a r t e r y o r i n v a d e s m e d i a s t i n a l s t r u c t u r e s 

S o u r c e : G r e e n e F L , P a g e D L , F l e m i n g I D , e t a t . ( e d i t o r s ) . A m e r i c a n J o i n t C o m m i t t e e o n C a n c e r S t a g i n g M a n u a l , 6 t h e d i t i o n , N e w Y o r k : 

S p r i n g e r - V e r l a g , 2 0 0 2 . 

R e g i o n a l l y m p h n o d e s ( N ) 

N x R e g i o n a l l y m p h n o d e s c a n n o t b e a s s e s s e d 

N 0 N o r e g i o n a l l y m p h n o d e m e t a s t a s i s 

N , M e t a s t a s i s i n a s i n g l e i p s i l a t e r a l l y m p h n o d e , 3 c m 

o r l e s s i n g r e a t e s t d i m e n s i o n 

N 3 M e t a s t a s i s i n a s i n g l e i p s i l a t e r a l l y m p h n o d e , m o r e 

t h a n 3 c m b u t n o t m o r e t h a n 6 c m i n g r e a t e s t 

d i m e n s i o n , o r m u l t i p l e i p s i l a t e r a l l y m p h n o d e s , 

n o n e m o r e t h a n 6 c m i n g r e a t e s t d i m e n s i o n , o r 

b i l a t e r a l o r c o n t r a l a t e r a l l y m p h n o d e s , n o n e 

m o r e t h a n 6 c m i n g r e a t e s t d i m e n s i o n . 

N 2 a M e t a s t a s i s i n a s i n g l e i p s i l a t e r a l l y m p h n o d e m o r e 

t h a n 3 c m b u t n o t m o r e t h a n 6 c m i n g r e a t e s t 

d i m e n s i o n 

N 2 b M e t a s t a s i s i n m u l t i p l e i p s i l a t e r a l l y m p h n o d e s , 

n o n e m o r e t h a n 6 c m i n g r e a t e s t d i m e n s i o n 

N ? c M e t a s t a s i s i n b i l a t e r a l o r c o n t r a l a t e r a l l y m p h 

n o d e s , n o n e m o r e t h a n 6 c m i n g r e a t e s t 

d i m e n s i o n 

N 3 M e t a s t a s i s i n a l y m p h n o d e m o r e t h a n 6 c m i n 

g r e a t e s t d i m e n s i o n 

D i s t a n t m e t a s t a s i s ( M ) 

M x D i s t a n t m e t a s t a s i s c a n n o t b e a s s e s s e d 

M Q N o d i s t a n t m e t a s t a s i s 

M , D i s t a n t m e t a s t a s i s 

S t a g e g r o u p i n g 

0 T 
IS 

N o 

1 T , N o K 
I I N 0 

M o 

I I I N o M o 

T , ft M n 

T 2 
N 1 M o 

% N , M o 

I V A N 0 
M o 

N , M o 

% N 2 M o 

N ; M
0 

N , 
N 3 

M D 

1 V B A n y N 
M o 

A n y T N 3 M 0 

I V C A n y T A n y N M , 

H i s t o p a t h o l o g i c g r a d e ( G ) 

G r a d e 1 : W e l l - d i f f e r e n t i a t e d 

G r a d e 2 : M o d e r a t e l y d i f f e r e n t i a t e d 

G r a d e 3 : P o o r l y d i f f e r e n t i a t e d 



2 . I n d i r e c t l a r y n g o s c o p y 

(a ) Appearance of lesion. A p p e a r a n c e o f l e s i o n w i l l v a r y 

w i t h t h e site o f o r i g i n . 

(i) Lesions o f s u p r a h y o i d epiglott is are usually e x o 

p h y t i c w h i l e those o f i n f r a h y o i d epiglot t i s are 

u lcerat ive . 

( i i ) L e s i o n o f v o c a l c o r d m a y appear as raised n o d u l e , 

u l c e r o r t h i c k e n i n g . 

( i i i ) L e s i o n o f a n t e r i o r c o m m i s s u r e m a y appear as 

g r a n u l a t i o n tissue. 

(iv) Les ion o f subglot t i c r e g i o n appears as a raised s u b 

mucosa l n o d u l e , m o s t l y i n v o l v i n g the anter ior half . 

( b ) Vocal cord mobility. I m p a i r m e n t o r f i x a t i o n o f v o c a l 

c o r d indica tes d e e p e r i n f i l t r a t i o n i n t o t h y r o a r y t e n o i d 

m u s c l e , c r i c o a r y t e n o i d j o i n t o r i n v a s i o n o f r e c u r r e n t 

l a r y n g e a l n e r v e , a n d is an i m p o r t a n t s ign . 

( c ) Extent of disease. Spread o f disease t o v a l l e c u l a , base o f 

t o n g u e , p y r i f o r m fossa s h o u l d b e n o t i c e d . 

3 . E x a m i n a t i o n o f n e c k I t is d o n e t o f i n d (i) e x t r a l a -

r y n g e a l spread o f disease, a n d (i i) n o d a l metastasis. G r o w t h s 

o f a n t e r i o r c o m m i s s u r e a n d s u b g l o t t i c r e g i o n spread 

t h r o u g h c r i c o t h y r o i d m e m b r a n e a n d m a y p r o d u c e a m i d 

l i n e s w e l l i n g . T h e y m a y also i n v a d e t h e t h y r o i d car t i lage 

a n d cause p e r i c h o n d r i t i s w h e n cart i lage w i l l be t e n d e r o n 

p a l p a t i o n . T h y r o i d g l a n d a n d strap muscles m a y also be 

i n v a d e d . 

Search s h o u l d b e m a d e f o r metastat ic l y m p h nodes , 

t h e i r size a n d n u m b e r ; a n d also i f t h e y are m o b i l e o r f i x e d , 

u n i l a t e r a l , b i l a t e r a l o r c o n t r a l a t e r a l . 

4 . R a d i o g r a p h y 

( a ) X-ray chest is essential f o r c o - e x i s t e n t l u n g disease (e .g . 

t u b e r c u l o s i s ) , p u l m o n a r y metastasis o r m e d i a s t i n a l 

n o d e s . 

( b ) Soft tissue lateral view neck. E x t e n t o f lesions o f e p i 

g l o t t i s , a r y e p i g l o t t i c f o l d s , a r y t e n o i d s a n d i n v o l v e m e n t 

o f p r e - e p i g l o t t i c space m a y be seen. D e s t r u c t i o n o f 

t h y r o i d cart i lage m a y be seen. T h i s is n o w s u p e r c e d e d 

b y C T scan a n d M R I . 

( c ) Contrast laryngograms. R a d i o - o p a q u e d y e , d i o n o s i l , is 

i n s t i l l e d i n t o t h e l a r y n x . L a r y n g o g r a m s o u t l i n e t h e 

surface e x t e n t o f t u m o u r s . T h i s i n v e s t i g a t i o n has n o w 

b e e n r e p l a c e d b y C T scan. 

( d ) C T scan. I t is a v e r y u s e f u l i n v e s t i g a t i o n t o f i n d t h e 

e x t e n t o f t u m o u r , i n v a s i o n o f p r e - e p i g l o t t i c o r p a r a e p i -

g l o t t i c space, d e s t r u c t i o n o f cart i lage a n d l y m p h n o d e 

i n v o l v e m e n t . 

5 . D i r e c t l a r y n g o s c o p y I t is d o n e t o see (a) t h e h i d d e n 

areas o f l a r y n x a n d (b) e x t e n t o f disease. 

H i d d e n areas o f t h e l a r y n x i n c l u d e i n f r a h y o i d e p i g l o t t i s , 

a n t e r i o r c o m m i s s u r e , s u b g l o t t i s a n d v e n t r i c l e , w h i c h m a y 

n o t be c lear ly seen b y m i r r o r e x a m i n a t i o n m a k i n g d i r e c t 

l a r y n g o s c o p y essential. 

6. M i c r o l a r y n g o s c o p y F o r s m a l l lesions o f v o c a l cords , 

l a r y n g o s c o p y is d o n e u n d e r m i c r o s c o p e t o b e t t e r visualise 

t h e l e s i o n a n d take m o r e accurate b i o p s y s p e c i m e n s w i t h 

o u t d a m a g i n g t h e c o r d . 

7. S u p r a v i t a l s t a i n i n g a n d b i o p s y T o l u i d i n e b l u e is 

a p p l i e d t o t h e l a r y n g e a l l e s i o n a n d t h e n w a s h e d w i t h saline 

a n d e x a m i n e d u n d e r t h e o p e r a t i n g m i c r o s c o p e . C a r c i n o m a -

i n - s i t u a n d s u p e r f i c i a l c a r c i n o m a s t a k e u p t h e d y e w h i l e 

l e u k o p l a k i a does n o t . T h u s , i t he lps t o select t h e area f o r 

b i o p s y i n a l e u k o p l a k i c p a t c h . 

T r e a t m e n t o f L a r y n g e a l C a n c e r 

I t d e p e n d s u p o n t h e site o f l e s i o n , e x t e n t o f l e s i o n , p r e s 

ence o r absence o f n o d a l a n d d is tant metastases. T r e a t m e n t 

consists of : 

1. R a d i o t h e r a p y 

2 . S u r g e r y , (a) c o n s e r v a t i o n l a r y n g e a l s u r g e i y , (b) t o t a l 

l a r y n g e c t o m y 

3 . C o m b i n e d t h e r a p y . 

1. R a d i o t h e r a p y C u r a t i v e r a d i o t h e r a p y is r e s e r v e d f o r 

early lesions w h i c h n e i t h e r i m p a i r c o r d m o b i l i t y n o r i n v a d e 

car t i lage o r c e r v i c a l nodes . C a n c e r o f t h e v o c a l c o r d w i t h 

o u t i m p a i r m e n t o f i ts m o b i l i t y gives a 9 0 % c u r e rate after 

i r r a d i a t i o n a n d has t h e a d v a n t a g e o f p r e s e r v a t i o n o f 

v o i c e . S u p e r f i c i a l e x o p h y t i c les ions , especial ly o f t h e t i p o f 

e p i g l o t t i s , a n d a r y e p i g l o t t i c f o l d s g i v e 70—90% c u r e rate. 

R a d i o t h e r a p y does n o t g i v e g o o d results i n lesions w i t h 

f i x e d cords , s u b g l o t t i c e x t e n s i o n , cart i lage i n v a s i o n , a n d 

n o d a l metastases. T h e s e lesions r e q u i r e s u r g e i y . 

2 . S u r g e r y 

(a) Conservation surgery E a r l i e r t o t a l l a r y n g e c t o m y was 

d o n e f o r m o s t o f t h e l a r y n g e a l cancers a n d t h e p a t i e n t was 

l e f t w i t h n o v o i c e a n d a p e r m a n e n t t r a c h e o s t o m e . L a t e l y , 

t h e r e has b e e n a t r e n d f o r c o n s e r v a t i o n l a r y n g e a l s u r g e i y 

w h i c h c a n preserve v o i c e a n d also a v o i d a p e r m a n e n t t r a 

chea l o p e n i n g . H o w e v e r , f e w cases w o u l d be sui table f o r 

th is t y p e o f surgery a n d t h e y s h o u l d be c a r e f u l l y selected. 

C o n s e r v a t i o n s u r g e r y i n c l u d e s : 

( i ) E x c i s i o n o f v o c a l c o r d after s p l i t t i n g t h e l a r y n x ( c o r -

d e c t o m y v i a l a r y n g o f i s s u r e ) , 

{ i f i E x c i s i o n o f v o c a l c o r d a n d a n t e r i o r c o m m i s s u r e 

r e g i o n (par t ia l f r o n t o l a t e r a l l a r y n g e c t o m y ) , 

( i i i ) E x c i s i o n o f s u p r a g l o t t i s , i . e . e p i g l o t t i s , a r y e p i g l o t t i c 

f o l d s , false cords a n d v e n t r i c l e — a sort o f transverse 

s e c t i o n o f l a r y n x a b o v e t h e v o c a l cords (par t ia l h o r i 

z o n t a l l a r y n g e c t o m y ) . 
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( b ) Total laryngectomy T h e e n t i r e l a r y n x i n c l u d i n g t h e 

h y o i d b o n e , p r e - e p i g l o t t i c s p a c e , s t r a p m u s c l e s , a n d o n e o r 

m o r e r i n g s o f t r a c h e a a r e r e m o v e d . P h a r y n g e a l w a l l i s 

r e p a i r e d a n d l o w e r t r a c h e a l s t u m p s u t u r e d t o t h e s k i n f o r 

b r e a t h i n g . 

L a r y n g e c t o m y m a y b e c o m b i n e d w i t h b l o c k d i s s e c t i o n 

f o r n o d a l m e t a s t a s i s . 

T o t a l l a r y n g e c t o m y i s i n d i c a t e d i n t h e f o l l o w i n g 

c o n d i t i o n s : 

" T , l e s i o n s ( i . e . w i t h c o r d f i x e d ) 

• A l l T 4 l e s i o n s 

• I n v a s i o n o f t h y r o i d o r c r i c o i d c a r t i l a g e 

• B i l a t e r a l a r y t e n o i d c a r t i l a g e i n v o l v e m e n t 

• L e s i o n s o f p o s t e r i o r c o m m i s s u r e 

F a i l u r e a f t e r r a d i o t h e r a p y o r c o n s e r v a t i o n s u r g e r y 

• T r a n s g l o t t i c c a n c e r s , i . e . t u m o u r s i n v o l v i n g s u p r a g l o t t i s 

a n d g l o t t i s a c r o s s t h e v e n t r i c l e , c a u s i n g f i x a t i o n o f t h e 

v o c a l c o r d . 

I t i s c o n t r a i n d i c a t e d i n p a t i e n t s w i t h d i s t a n t m e t a s t a s i s . 

3 . C o m b i n e d t h e r a p y S u r g i c a l a b l a t i o n m a y b e c o m 

b i n e d w i t h p r e - o r p o s t - o p e r a t i v e r a d i a t i o n t o d e c r e a s e t h e 

i n c i d e n c e o f r e c u r e e n c e . P r e - o p e r a t i v e r a d i a t i o n m a y a l s o 

r e n d e r f i x e d n o d e s r e s e c t a b l e . 

G l o t t i c C a r c i n o m a 

C a r c i n o m a - i n - s i t u I t i s b e s t t r e a t e d b y t r a n s o r a l e n d o 

s c o p i c C O , l a s e r . I f l a s e r i s n o t a v a i l a b l e , s t r i p p i n g o f v o c a l 

c o r d i s d o n e u n d e r m i c r o s c o p e a n d t i s s u e s u b j e c t e d t o 

b i o p s y . I f b i o p s y s h o w s i n v a s i v e c a r c i n o m a , g i v e r a d i o 

t h e r a p y . I f b i o p s y c o n f i r m s o n l y c a r c i n o m a i n s i t u , t r e a t 

m e n t i s r e g u l a r f o l l o w - u p . 

I n v a s i v e c a r c i n o m a 

T.—carcinoma—Radiotherapy i s t h e t r e a t m e n t o f 

c h o i c e . I f r a d i o t h e r a p y i s r e f u s e d o r n o t a v a i l a b l e , 

e x c i s i o n o f c o r d b y e n d o s c o p i c C O , l a s e r o r l a r y n -

g o f i s s u r e i s p e r f o n n e d . 

T2NQ cancer 

T ( — c a r c i n o m a with extension to anterior commissure. 

R a d i o t h e r a p y i s t h e b e s t c h o i c e . I n t h e a b s e n c e o f 

t h i s , f r o n t o l a t e r a l p a r t i a l l a r y n g e c t o m y i s d o n e w i t h 

r e g u l a r f o l l o w - u p . I f i t f a i l s , t o t a l l a r y n g e c t o m y i s 

p e r f o r m e d . 

Ts—carcinoma with extension to arytenoid. T r e a t m e n t i s 

s a m e a s a b o v e b u t s u r g e r y i s p r e f e r r e d . 

T , l N \ — I t i m p l i e s t u m o u r o f t h e g l o t t i c r e g i o n , i . e . v o c a l 

c o r d ( s ) , a n t e r i o r c o m m i s s u r e a n d / o r v o c a l p r o 

c e s s o f t h e a r y t e n o i d w i t h e x t e n s i o n t o s u p r a 

g l o t t i c o r s u b g l o t t i c r e g i o n s b u t w i t h n o l y m p h 

n o d e i n v o l v e m e n t . T r e a t m e n t d e p e n d s o n t w o 

f a c t o r s (see F i g . 6 1 . 3 ) . 

i . I s m o b i l i t y o f v o c a l c o r d n o r m a l o r i m p a i r e d ? 

Cord mobile 

I 
Radiotherapy to the 

, primary including 
radiation to upper 

neck nodes 

1 
Cord mobility impaired 

or 
Involvement of anterior 

commissure or arytenoid 

Failure 

Conservation 
laryngectomy 

Conservation 
laryngectomy 

Failure Failure 

Total laryngectomy 
± neck dissection 

Total laryngectomy 
± neck dissection 
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A l g o r i t h m f o r t r e a t m e n t o f T 2 N g l o t t i c c a n c e r . 

i i . I s t h e r e i n v o l v e m e n t o f a n t e r i o r c o m m i s s u r e 

a n d / o r a r y t e n o i d ? 

I f c o r d i s m o b i l e a n d a n t e r i o r c o m m i s s u r e a n d a r y t e n o i d 

i s n o t i n v o l v e d , r a d i o t h e r a p y g i v e s g o o d r e s u l t s . S u c h 

p a t i e n t s a r e k e p t u n d e r r e g u l a r f o l l o w - u p . I f d i s e a s e r e c u r s , 

t o t a l l a r y n g e c t o m y i s p e r f o r m e d . S o m e s u r g e o n s w i l l s t i l l 

c o n s i d e r p a r t i a l v e r t i c a l l a r y n g e c t o m y t o p r e s e r v e v o i c e i n 

s u c h r a d i a t i o n - f a i l e d c a s e s . 

I f a n t e r i o r c o m m i s s u r e a n d / o r a r y t e n o i d i s i n v o l v e d o r 

c o r d m o b i l i t y i s i m p a i r e d , r a d i o t h e r a p y i s n o t p r e f e r r e d 

b e c a u s e o f t h e p o s s i b i l i t y o f d e v e l o p i n g p e r i c h o n d r i t i s 

w h i c h w o u l d e n t a i l t o t a l l a r y n g e c t o m y . I n s u c h c a s e s , s o m e 

f o r m o f c o n s e r v a t i o n s u r g e r y s u c h a s v e r t i c a l h e m i l a r y n g e -

c t o m y o r f r o n t o l a t e r a l l a r y n g e c t o m y i s d o n e t o p r e s e r v e t h e 

v o i c e . S u c h p a t i e n t s a r e a l s o k e p t u n d e r r e g u l a r f o l l o w - u p 

a n d c o n v e r t e d t o t o t a l l a r y n g e c t o m y i f d i s e a s e r e c u r s . 

I n M L n e c k , i n T , c a r c i n o m a , c h a n c e s o f o c c u l t n o d a l 

m e t a s t a s i s a r e l e s s t h a n 2 5 % , t h e r e f o r e p r o p h y l a c t i c n e c k 

d i s s e c t i o n i s n o t d o n e . H o w e v e r , i f r a d i a t i o n i s c o n s i d e r e d 

t h e m o d e o f t r e a t m e n t , f o r t h e p r i m a r y , u p p e r n e c k n o d e s 

a r e i n c l u d e d i n t h e r a d i a t i o n f i e l d . 

C o r d m o b i l i t y i s i m p o r t a n t i n d e t e r m i n i n g t h e o u t 

c o m e o f T , l e s i o n s . N o r m a l c o r d m o b i l i t y s u g g e s t s g r o w t h 

i s o n l y l i m i t e d t o t h e s u r f a c e . I m p a i r e d m o b i l i t y i n d i c a t e s 

d e e p e r i n v a s i o n i n t o i n t r i n s i c l a r y n g e a l m u s c l e s o r p a r a 

g l o t t i c s p a c e a n d t h u s p o o r r e s p o n s e t o r a d i a t i o n . I n v a s i o n 

o f p a r a g l o t t i c o r s u b g l o t t i c s p a c e i s a l s o a s s o c i a t e d w i t h 

u n d e t e c t e d i n v a s i o n o f l a r y n g e a l c a r t i l a g e s a n d h e n c e p o o r 

s u r v i v a l r e s u l t s . W i t h r a d i a t i o n , c u r e r a t e o f T , l e s i o n s , w i t h 

n o r m a l c o r d m o b i l i t y , i s 8 6 % ) a n d i t d r o p s t o 6 3 % i f c o r d 

m o b i l i t y i s i m p a i r e d . 



J M e t h o d s o f c o m m u n i c a t i o n i n l a r y n g e c t o -

I m i s e d p a t i e n t s 

• W r i t t e n l a n g u a g e ( P e n a n d p a p e r ) 

• A p h o n i c l i p s p e e c h ( B y t r a p p i n g a i r i n b u c c a l c a v i t y ; 

o f t e n c o m b i n e d w i t h s i g n l a n g u a g e ) 

• O e s o p h a g e a l s p e e c h 

• E l e c t r o l a r y n x 

• T r a n s o r a l p n e u m a t i c d e v i c e 

• T r a c h e o - o e s o p h a g e a i s p e e c h 

- B i o m - S i n g e r p r o s t h e s i s 

- P a n j e p r o s t h e s i s 

T 3 a n d T 4 g l o t t i c c a r c i n o m a s are best t r e a t e d b y t o t a l 

l a r y n g e c t o m y . I t is c o m b i n e d w i t h n e c k d i ssec t ion i f nodes 

are p a l p a b l e . M o r e a d v a n c e d T 4 les ions are t r e a t e d b y 

c o m b i n e d t h e r a p y , i . e . s u r g e r y w i t h p o s t - o p e r a t i v e r a d i o 

t h e r a p y o r o n l y p a l l i a t i v e t r e a t m e n t . 

S u b g l o t t i c c a n c e r E a r l y lesions T j a n d T , are t r e a t e d b y 

r a d i o t h e r a p y . T 3 a n d T 4 lesions r e q u i r e t o t a l l a r y n g e c t o m y 

a n d p o s t - o p e r a t i v e r a d i a t i o n . R a d i a t i o n p o r t a l s h o u l d also 

i n c l u d e s u p e r i o r m e d i a s t i n u m . 

S u p r a g l o t t i c c a n c e r F o l l o w i n g factors are c o n s i d e r e d i n 

t h e t r e a t m e n t o p t i o n : 

( i ) Status o f c e r v i c a l l y m p h n o d e s 

( i i ) M o b i l i t y o f c o r d 

( i i i ) A g e o f t h e p a t i e n t 

( i v ) Status o f l u n g f u n c t i o n s 

( v ) C a r t i l a g e i n v a s i o n 

( v i ) Subsi te o f s u p r a g l o t t i s i n v o l v e d 

( v i i ) Status o f p r e - e p i g l o t t i c space i n v o l v e m e n t 

T , les ions r e s p o n d w e l l t o r a d i a t i o n . T h e y can also be 

exc i sed w i t h C O , laser. 

T , lesions are t r e a t e d b y s u p r a g l o t t i c l a r y n g e c t o m y w i t h 

o r w i t h o u t n e c k d i ssec t ion i f l u n g f u n c t i o n is g o o d . I f l u n g 

f u n c t i o n is p o o r , r a d i o t h e r a p y can be g i v e n t o t h e p r i m a r y 

a n d t h e n o d e s . 

T 3 a n d T 4 lesions o f t e n r e q u i r e t o t a l l a r y n g e c t o m y w i t h 

n e c k d i s s e c t i o n a n d p o s t - o p e r a t i v e r a d i o t h e r a p y t o n e c k . 

j Vocal Rehabilitation After Total Laryngectomy j 

A f t e r l a r y n g e c t o m y , p a t i e n t loses his speech c o m p l e t e l y . 

V a r i o u s m e t h o d s b y w h i c h c o m m u n i c a t i o n can be estab

l i s h e d are l i s t e d i n T a b l e 6 1 . 3 . 

1 . O e s o p h a g e a l s p e e c h I n t h i s , p a t i e n t is t a u g h t t o 

s w a l l o w air a n d h o l d i t i n t h e u p p e r o e s o p h a g u s a n d t h e n 

s l o w l y e jec t i t f r o m t h e o e s o p h a g u s i n t o t h e p h a r y n x . 

P a t i e n t c a n speak 6 - 1 0 w o r d s b e f o r e r e - s w a l l o w i n g air . 

V o i c e is r o u g h b u t l o u d a n d u n d e r s t a n d a b l e . 

2 . A r t i f i c i a l l a r y n x I t is used i n those w h o f a i l to l e a r n 

oesophagea l speech. 

(a) Electrolarynx. I t is a t rans is tor ised, b a t t e r y o p e r a t e d 

p o r t a b l e d e v i c e . Its v i b r a t i n g disc is h e l d against t h e soft 

( A ) E l e c t r o l a r y n x . ( B ) A l a r y n g e c t o m i s e d p a t i e n t u s i n g t h e e l e c t r o l a r y n x t o p r o d u c e s o u n d . 



D i s e a s e s o f L a r y n x a n d T r a c h e a 

tissues o f t h e n e c k a n d a l o w p i t c h e d s o u n d is p r o d u c e d i n 

t h e h y p o p h a r y n x w h i c h is f u r t h e r m o d u l a t e d i n t o speech 

b y t h e t o n g u e , l ips , t e e t h a n d palate ( F i g . 6 1 . 4 A . B ) . 

(b) Transoral pneumatic device. A n o t h e r t y p e o f a r t i f i c i a l 

l a r y n x is a t r a n s o r a l d e v i c e . H e r e v i b r a t i o n s p r o d u c e d i n a 

r u b b e r d i a p h r a g m are c a r r i e d b y a plast ic t u b e i n t o t h e 

back o f t h e o r a l c a v i t y w h e r e s o u n d is c o n v e r t e d i n t o 

speech b y m o d u l a t o r s . T h i s is a p n e u m a t i c t y p e o f d e v i c e 

a n d uses e x p i r e d air f r o m t h e t r a c h e o s t o m e t o v i b r a t e t h e 

d i a p h r a g m . 

3 . T r a c h e o - o e s o p h a g e a l s p e e c h H e r e a t t e m p t is m a d e 

t o c a r r y a ir f r o m trachea to oesophagus o r h y p o p h a r y n x b y 

t h e c r e a t i o n o f s k i n - l i n e d f i s tu la o r b y p l a c e m e n t o f an 

a r t i f i c i a l prosthesis . T h e v i b r a t i n g c o l u m n o f a i r e n t e r i n g 

t h e p h a r y n x is t h e n m o d u l a t e d i n t o speech . T h i s t e c h 

n i q u e has t h e disadvantage o f f o o d e n t e r i n g t h e t rachea . 

T h e s e days prosthesis ( B l o m - S i n g e r o r Panje) are b e i n g 

used t o s h u n t air f r o m trachea t o t h e oesophagus . T h e y 

have i n b u i l t valves w h i c h w o r k o n l y i n o n e d i r e c t i o n t h u s 

p r e v e n t i n g p r o b l e m s o f a s p i r a t i o n . 



Voice and Speech Disorders 

Hoarseness 

Hoarseness is d e f i n e d as roughness o f v o i c e r e s u l t i n g f r o m 

v a r i a t i o n s o f p e r i o d i c i t y a n d / o r i n t e n s i t y o f c o n s e c u t i v e 

s o u n d w a v e s . 

F o r p r o d u c t i o n o f n o r m a l v o i c e , v o c a l cords s h o u l d : 

1 . B e able t o a p p r o x i m a t e p r o p e r l y w i t h each o t h e r . 

2 . H a v e a p r o p e r size a n d stiffness. 

3 . H a v e a n a b i l i t y t o v i b r a t e r e g u l a r l y i n response t o a ir 

c o l u m n . 

A n y c o n d i t i o n t h a t in ter feres w i t h t h e a b o v e f u n c t i o n s 

causes hoarseness. 

( a ) Loss of approximation m a y be seen i n v o c a l c o r d p a r a l y 

sis o r f i x a t i o n o r a t u m o u r c o m i n g i n b e t w e e n t h e 

v o c a l c o r d s . 

( b ) Size of the cord m a y increase i n o e d e m a o f t h e c o r d o r 

a t u m o u r ; t h e r e is a decrease i n p a r t i a l s u r g i c a l e x c i 

s i o n o r f i b r o s i s . 

( c ) Stiffness m a y decrease i n paralysis , increase i n spastic 

d y s p h o n i a o r f ibros i s . 

C o r d s m a y n o t be able t o v i b r a t e p r o p e r l y i n t h e p r e s 

ence o f c o n g e s t i o n , s u b m u c o s a l h a e m o r r h a g e s , n o d u l e o r a 

p o l y p . 

Aetiology 

Hoarseness is a s y m p t o m a n d n o t a disease p e r se. T h e 

causes o f hoarseness are s u m m a r i s e d i n T a b l e 6 2 . 1 . 

Investigations 

I . H i s t o r y . M o d e o f onset a n d d u r a t i o n o f i l lness, 

p a t i e n t ' s o c c u p a t i o n , habi ts a n d associated c o m p l a i n t s 

are i m p o r t a n t a n d w o u l d o f t e n h e l p t o e l u c i d a t e t h e 

cause. Any hoarseness persisting for more than three weeks 

deserves examination of larynx. Malignancy should be 

excluded in patients above 40 years. 

2. I n d i r e c t l a r y n g o s c o p y . M a n y o f t h e l o c a l l a r y n g e a l 

causes can be d i a g n o s e d . 

3 . E x a m i n a t i o n o f n e c k , chest, card iovascu lar a n d n e u 

r o l o g i c a l s y s t e m w o u l d h e l p t o f i n d cause f o r l a r y n 

geal paralysis . 

4 . L a b o r a t o r y i n v e s t i g a t i o n s a n d r a d i o l o g i c a l e x a m i n a 

t i o n s h o u l d b e d o n e as p e r dictates o f t h e cause sus

p e c t e d o n c l i n i c a l e x a m i n a t i o n . 

I C a u s e s o f h o a r s e n e s s 

1 . Inflammations 

A c u t e A c u t e l a r y n g i t i s u s u a l l y f o l l o w i n g 

c o l d , i n f l u e n z a , e x a n t h e m a t o u s 

f e v e r , l a r y n g o - t r a c h e o - b r o n c h i t i s , 

d i p h t h e r i a 

C h r o n i c ( i ) Specific. T u b e r c u l o s i s , s y p h i l i s , 

s c l e r o m a , f u n g a l i n f e c t i o n s 

( i i ) Non-specific. C h r o n i c l a r y n g i t i s , 

a t r o p h i c l a r y n g i t i s 

2 . Tumours 
B e n i g n P a p i l l o m a ( s o l i t a r y a n d 

m u l t i p l e ) , h a e m a n g i o m a , 

c h o n d r o m a , f i b r o m a , l e u k o p l a k i a 

M a l i g n a n t C a r c i n o m a 

T u m o u r 4 i k e m a s s e s V o c a l n o d u l e , v o c a l p o l y p , 

a n g i o f i b r o m a , a m y l o i d t u m o u r , 

c o n t a c t u l c e r , c y s t s , l a r y n g o c e l e 

3 . Trauma S u b m u c o s a l h a e m o r r h a g e , 

l a r y n g e a l t r a u m a ( b l u n t a n d 

s h a r p ) , f o r e i g n b o d i e s , i n t u b a t i o n 

4. Paralysis P a r a l y s i s o f r e c u r r e n t , s u p e r i o r 

l a r y n g e a l o r b o t h n e r v e s 

5. Fixation of cords A r t h r i t i s o r f i x a t i o n o f 

c r i c o a r y t e n o i d j o i n t s 

6 . Congenital L a r y n g e a l w e b , c y s t , l a r y n g o c e l e 

7 . Miscellaneous D y s p h o n i a p l i c a v e n t r i c u l a r i s , 

m y x o e d e m a , g o u t 

8 . Functional H y s t e r i c a l a p h o n i a 



Diseases of Larynx and Trachea 

6. 

D i r e c t l a r y n g o s c o p y a n d m i c r o l a r y n g o s c o p y h e l p i n 

d e t a i l e d e x a m i n a t i o n , b i o p s y o f t h e l e s i o n s a n d a s s e s s 

m e n t o f t h e m o b i l i t y o f c r i c o a r y t e n o i d j o i n t s . 

B r o n c h o s c o p y a n d o e s o p h a g o s c o p y m a y b e r e q u i r e d 

i n c a s e s o f p a r a l y t i c l e s i o n s o f t h e c o r d t o e x c l u d e 

m a l i g n a n c y . 

I 
Dysphonia Plica Ventricularis 

(Ventricular Dysphonia) 1 
H e r e v o i c e i s p r o d u c e d b y v e n t r i c u l a r f o l d s ( f a l s e c o r d s ) 

w h i c h h a v e t a k e n o v e r t h e f u n c t i o n o f t r u e c o r d s . V o i c e i s 

r o u g h , l o w - p i t c h e d a n d u n p l e a s a n t . V e n t r i c u l a r v o i c e m a y 

b e s e c o n d a r y t o i m p a i r e d f u n c t i o n o f t h e t r u e c o r d s u c h a s 

p a r a l y s i s , f i x a t i o n , s u r g i c a l e x c i s i o n , o r t u m o u r s . V e n t r i c u l a r 

b a n d s i n t h e s e s i t u a t i o n s t r y t o c o m p e n s a t e o r a s s u m e p h o -

n a t o r y f u n c t i o n o f t r u e c o r d s . 

F u n c t i o n a l t y p e o f v e n t r i c u l a r d y s p h o n i a o c c u r s i n n o r 

m a l l a r y n x . H e r e c a u s e i s p s y c h o g e n i c . I n t h i s t y p e , v o i c e 

b e g i n s n o r m a l l y b u t s o o n b e c o m e s r o u g h w h e n f a l s e c o r d s 

u s u r p t h e f u n c t i o n o f t r u e c o r d s . D i a g n o s i s i s m a d e o n 

i n d i r e c t l a r y n g o s c o p y ; t h e f a l s e c o r d s a r e s e e n t o a p p r o x i 

m a t e p a r t i a l l y o r c o m p l e t e l y a n d o b s c u r e t h e v i e w o f t r u e 

c o r d s o n p h o n a t i o n . V e n t r i c u l a r d y s p h o n i a s e c o n d a r y t o 

l a r y n g e a l d i s o r d e r s i s d i f f i c u l t t o t r e a t b u t t h e f u n c t i o n a l 

t y p e c a n b e h e l p e d t h r o u g h v o i c e t h e r a p y a n d p s y c h o l o g i 

c a l c o u n s e l l i n g . 

Functional Aphonia (Hysterical Aphonia) 

I t i s a f u n c t i o n a l d i s o r d e r m o s t l y s e e n i n e m o t i o n a l l y l a b i l e 

f e m a l e s i n t h e a g e g r o u p o f 1 5 - 3 0 . A p h o n i a i s u s u a l l y s u d 

d e n a n d u n a c c o m p a n i e d b y o t h e r l a r y n g e a l s y m p t o m s . 

P a t i e n t c o m m u n i c a t e s w i t h w h i s p e r . O n e x a m i n a t i o n , 

v o c a l c o r d s a r e s e e n i n a b d u c t e d p o s i t i o n a n d f a i l t o a d d u c t 

o n p h o n a t i o n ; h o w e v e r a d d u c t i o n o f v o c a l c o r d s c a n b e 

s e e n o n c o u g h i n g , i n d i c a t i n g n o r m a l a d d u c t o r f u n c t i o n . 

E v e n t h o u g h p a t i e n t i s a p h o n i c , s o u n d o f c o u g h i s g o o d . 

T r e a t m e n t g i v e n i s t o r e a s s u r e t h e p a t i e n t o f n o r m a l l a r y n 

g e a l f u n c t i o n a n d p s y c h o t h e r a p y . 

Puberphonia (Mutational Falsetto Voice) 

N o r m a l l y , c h i l d h o o d v o i c e h a s a h i g h e r p i t c h . W h e n t h e 

l a r y n x m a t u r e s a t p u b e r t y , v o c a l c o r d s l e n g t h e n , a n d t h e 

v o i c e c h a n g e s t o o n e o f l o w e r p i t c h . T h i s i s a f e a t u r e e x c l u 

s i v e t o m a l e s . F a i l u r e o f t h i s c h a n g e l e a d s t o p e r s i s t e n c e o f 

c h i l d h o o d h i g h - p i t c h e d v o i c e a n d i s c a l l e d p u b e r p h o n i a . I t 

i s s e e n i n b o y s w h o a r e e m o t i o n a l l y i m m a t u r e , f e e l i n s e 

c u r e a n d s h o w e x c e s s i v e f i x a t i o n t o t h e i r m o t h e r . 

P s y c h o l o g i c a l l y , t h e y s h u n t o a s s u m e m a l e r e s p o n s i b i l i t i e s 

t h o u g h t h e i r p h y s i c a l a n d s e x u a l d e v e l o p m e n t i s n o r m a l . 

T r e a t m e n t i s t r a i n i n g t h e b o d y t o p r o d u c e l o w - p i t c h e d 

v o i c e . P r e s s i n g t h e t h y r o i d p r o m i n e n c e i n a b a c k w a r d a n d 

d o w n w a r d d i r e c t i o n r e l a x e s t h e o v e r s t r e t c h e d c o r d s a n d 

l o w t o n e v o i c e c a n b e p r o d u c e d ( G u t z m a n n ' s p r e s s u r e 

t e s t ) . T h e p a t i e n t p r e s s i n g o n h i s l a r y n x l e a r n s t o p r o d u c e 

l o w t o n e v o i c e a n d t h e n t r a i n s h i m s e l f t o p r o d u c e s y l l a b l e s , 

w o r d s a n d n u m b e r s . P r o g n o s i s i s g o o d . 

( Q ^ ^ ^ ^ ^ Phonasthenia 

I t i s w e a k n e s s o f v o i c e d u e t o f a t i g u e o f p h o n a t o r y m u s c l e s . 

T h y r o a r y t e n o i d a n d i n t e r a r y t e n o i d s o r b o t h m a y b e 

a f f e c t e d . I t i s s e e n i n a b u s e o r m i s u s e o f v o i c e o r f o l l o w i n g 

l a r y n g i t i s . P a t i e n t c o m p l a i n s o f e a s y - f a t i g u a b i l i t y o f v o i c e . 

I n d i r e c t l a r y n g o s c o p y s h o w s t h r e e c h a r a c t e r i s t i c f i n d i n g s : 

( i ) E l l i p t i c a l s p a c e b e t w e e n t h e c o r d s i n w e a k n e s s o f 

t h y r o a r y t e n o i d . 

( i i ) T r i a n g u l a r g a p n e a r t h e p o s t e r i o r c o m m i s s u r e i n 

w e a k n e s s o f i n t e r a r y t e n o i d . 

( i i i ) K e y - h o l e a p p e a r a n c e o f g l o t t i s w h e n b o t h t h y 

r o a r y t e n o i d a n d i n t e r a r y t e n o i d s a r e i n v o l v e d ( F i g . 6 2 . 1 ) . 

T r e a t m e n t i s v o i c e r e s t a n d v o c a l h y g i e n e , e m p h a s i s i n g 

o n p e r i o d s o f v o i c e r e s t a f t e r e x c e s s i v e u s e o f v o i c e . 

| Hyponasality (Rhinolalia Clausa) 

I t i s l a c k o f n a s a l r e s o n a n c e f o r w o r d s w h i c h a r e r e s o n a t e d 

i n t h e n a s a l c a v i t y , e . g . m , n , n g . 

I t i s d u e t o b l o c k a g e o f t h e n o s e o r n a s o p h a r y n x . 

I m p o r t a n t c a u s e s a r e l i s t e d i n T a b l e 6 2 . 2 . 

F i g u r e 62.1 

A p p e a r a n c e s o f g l o t t i s i n p h o n a s t h e n i a . ( A ) W e a k n e s s o f 

t h y r o a r y t e n o i d , ( B ) I n t e r a r y t e n o i d , ( C ) t h y r o a r y t e n o i d a n d 

i n t e r a r y t e n o i d . 



V o i c e a n d S p e e c h D i s o r d e r s 

1 C a u s e s o f h y p o n a s a l i t y and h y p e r n a s a l i t y 

Hyponasality Hypernasality 

C o m m o n c o l d V e l o p h a r y n g e a l i n s u f f i c i e n c y 

N a s a l a l l e r g y C o n g e n i t a l l y s h o r t s o f t p a l a t e 

N a s a l p o l y p i S u b m u c o u s p a l a t e 

N a s a l g r o w t h L a r g e n a s o p h a r y n x 

A d e n o i d s C l e f t o f s o f t p a l a t e 

N a s o p h a r y n g e a l m a s s P a r a l y s i s o f s o f t p a l a t e 

F a m i l i a l s p e e c h p a t t e r n P o s t - a d e n o i d e c t o m y 

H a b i t u a l O r o n a s a l f i s t u l a 

F a m i l i a l s p e e c h p a t t e r n 

H a b i t u a l s p e e c h p a t t e r n 

IH H y p e r n a s a l i t y ( R h i n o l a l i a A p e r t a ) 

I t i s s e e n w h e n c e r t a i n w o r d s w h i c h h a v e l i t t i e n a s a l r e s 

o n a n c e a r e r e s o n a t e d t h r o u g h n o s e . T h e d e f e c t i s i n f a i l u r e o f 

t h e n a s o p h a r y n x t o c u t o f f f r o m o r o p h a r y n x o r a b n o r m a l 

c o m m u n i c a t i o n b e t w e e n t h e o r a l a n d n a s a l c a v i t i e s . T h e 

c a u s e s a r e l i s t e d i n T a b l e 6 2 . 2 . 

[P S t u t t e r i n g  

I t i s a d i s o r d e r o f f l u e n c y o f s p e e c h a n d c o n s i s t s o f h e s i t a 

t i o n t o s t a r t , r e p e t i t i o n s , p r o l o n g a t i o n s o r b l o c k s i n t h e 

f l o w o f s p e e c h . W h e n w e l l - e s t a b l i s h e d , a s t u t t e r e r m a y 

d e v e l o p s e c o n d a r y m a n n e r i s m s s u c h a s f a c i a l g r i m a c i n g , 

e y e b l i n k a n d a b n o r m a l h e a d m o v e m e n t s . N o r m a l l y , m o s t 

o f t h e c h i l d r e n h a v e d y s f l u e n c y o f s p e e c h b e t w e e n 2 - 4 

y e a r s . I f t o o m u c h a t t e n t i o n i s g i v e n o r c h i l d r e p r i m a n d e d 

b y p a r e n t s a n d p e e r s , t h i s b e h a v i o u r p a t t e r n m a y b e c o m e 

f i x e d a n d c h i l d m a y d e v e l o p i n t o a n a d u l t s t u t t e r e r . 

S t u t t e r i n g c a n b e p r e v e n t e d b y p r o p e r e d u c a t i o n o f t h e 

p a r e n t s , n o t t o o v e r r e a c t t o c h i l d ' s d y s f l u e n c y i n e a r l y s t a g e s 

o f s p e e c h d e v e l o p m e n t . T r e a t m e n t o f a n e s t a b l i s h e d s t u t 

t e r e r i s s p e e c h t h e r a p y a n d p s y c h o t h e r a p y t o i m p r o v e h i s 

i m a g e as a s p e a k e r a n d r e d u c e h i s f e a r o f d y s f l u e n c y . 



Tracheostomy and Other Procedures 
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T R A C H E O S T O M Y 

T r a c h e o s t o m y is m a k i n g an o p e n i n g i n t h e a n t e r i o r w a l l 

o f t rachea a n d c o n v e r t i n g i t i n t o a s t o m a o n t h e s k i n s u r 

face. S o m e t i m e s , t h e t e r m Tracheotomy has b e e n i n t e r 

c h a n g e a b l y used b u t t h e la t ter a c t u a l l y means o p e n i n g t h e 

t rachea , w h i c h is a step i n t h e t r a c h e o s t o m y o p e r a t i o n . 

F u n c t i o n s o f T r a c h e o s t o m y 

1 . A l t e r n a t i v e p a t h w a y f o r b r e a t h i n g T h i s c i r c u m 

v e n t s a n y o b s t r u c t i o n i n t h e u p p e r a i r w a y f r o m l ips t o 

t h e t r a c h e o s t o m e . 

2 . I m p r o v e s a l v e o l a r v e n t i l a t i o n I n cases o f r e s p i r a 

t o r y i n s u f f i c i e n c y , a lveolar v e n t i l a t i o n is i m p r o v e d b y : 

(a) D e c r e a s i n g t h e d e a d space b y 3 0 - 5 0 % ( n o r m a l 

d e a d space is 150 m l ) . 

(b) R e d u c i n g t h e resistance t o a i r f l o w . 

3 . P r o t e c t s t h e a i r w a y s B y u s i n g c u f f e d t u b e , t r a c h e o 

b r o n c h i a l tree is p r o t e c t e d against a s p i r a t i o n of : 

(a) P h a r y n g e a l secret ions , as i n case o f b u l b a r paralysis 

o r c o m a . 

(b) B l o o d , as i n h a e m o r r h a g e f r o m p h a r y n x , l a r y n x o r 

m a x i l l o f a c i a l i n j u i i e s . W i t h t r a c h e o s t o m y , p h a r y n x 

a n d l a r y n x can also be p a c k e d t o c o n t r o l b l e e d i n g . 

4 . P e r m i t s r e m o v a l o f t r a c h e o b r o n c h i a l s e c r e t i o n s 

W h e n p a t i e n t is u n a b l e t o c o u g h as i n c o m a , h e a d i n j u 

ries, respira tory paralysis; o r w h e n c o u g h is p a i n f u l , as i n 

chest i n j u r i e s o r u p p e r a b d o m i n a l o p e r a t i o n s , t h e t r a 

c h e o b r o n c h i a l a i r w a y can be k e p t c lean o f secretions b y 

repea ted s u c t i o n t h r o u g h t h e t r a c h e o s t o m y , thus a v o i d 

i n g n e e d f o r r e p e a t e d b r o n c h o s c o p y o r i n t u b a t i o n 

w h i c h is n o t o n l y t r a u m a t i c b u t requires expert ise . 

5 . I n t e r m i t t e n t p o s i t i v e p r e s s u r e r e s p i r a t i o n ( I P P R ) 

I f I P P R is r e q u i r e d b e y o n d 7 2 h o u r s , t r a c h e o s t o m y is 

s u p e r i o r t o i n t u b a t i o n . 

(). T o a d m i n i s t e r a n a e s t h e s i a I n cases w h e r e e n d o t r a 

chea l i n t u b a t i o n is d i f f i c u l t o r i m p o s s i b l e as i n l a r y n 

g o p h a r y n g e a l g r o w t h s o r t r i s m u s . 

I n d i c a t i o n s o f T r a c h e o s t o m y 

T h e r e are t h r e e m a i n i n d i c a t i o n s ( T a b l e 63 .1 ) 

A . R e s p i r a t o i y o b s t r u c t i o n . 

B . R e t a i n e d secret ions . 

C . R e s p i r a t o r y i n s u f f i c i e n c y . 

T y p e s o f T r a c h e o s t o m y 

• E m e r g e n c y t r a c h e o s t o m y 

• E l e c t i v e o r t r a n q u i l t r a c h e o s t o m y 

P e r m a n e n t t r a c h e o s t o m y 

• P e r c u t a n e o u s d i l a t a t i o n a l t r a c h e o s t o m y 

• M i n i t r a c h e o s t o m y (eric o t h y r o i d o t o m y ) 

1. E m e r g e n c y t r a c h e o s t o m y I t is e m p l o y e d w h e n a i r 

w a y o b s t r u c t i o n is c o m p l e t e o r a l m o s t c o m p l e t e a n d t h e r e 

is an u r g e n t n e e d t o establish t h e a i r w a y . I n t u b a t i o n o r 

l a r y n g o t o m y are e i t h e r n o t poss ible o r feasible i n such 

cases. 

2 . E l e c t i v e t r a c h e o s t o m y ( s y n . t r a n q u i l , o r d e r l y o r 

r o u t i n e t r a c h e o s t o m y ) T h i s is a p l a n n e d , u n h u r r i e d 

p r o c e d u r e . A l m o s t a l l o p e r a t i v e s u r g i c a l fac i l i t ies are a v a i l 

able , e n d o t r a c h e a l t u b e can b e p u t a n d l o c a l o r general 

anaesthesia can be g i v e n . I t is o f t w o types : 

(a ) Therapeutic, to re l i eve r e s p i r a t o r y o b s t r u c t i o n , r e m o v e 

t r a c h e o b r o n c h i a l secretions o r g i v e assisted v e n t i l a t i o n . 

( b ) Prophylactic, t o g u a r d against a n t i c i p a t e d r e s p i r a t o r y 

o b s t r u c t i o n o r a s p i r a t i o n o f b l o o d o r p h a r y n g e a l 

secret ions s u c h as i n e x t e n s i v e s u r g e r y o f t o n g u e , f l o o r 

o f m o u t h , m a n d i b u l a r r e s e c t i o n o r l a r y n g o f i s s u r e . 
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T a b l e 63.1 I n d i c a t i o n s f o r t r a c h e o s t o m y 

A . Respiratory obstruction 

1 . I n f e c t i o n s 

- A c u t e l a r y n g o - t r a c h e o - b r o n c h i t i s , a c u t e e p i g l o t t i t i s , 

d i p h t h e r i a 

- L u d w i g ' s a n g i n a , p e r i t o n s i l l a r , r e t r o p h a r y n g e a l o r 

p a r a p h a r y n g e a l a b s c e s s , t o n g u e a b s c e s s 

2 . T r a u m a 

- E x t e r n a l i n j u r y o f l a r y n x a n d t r a c h e a 

- T r a u m a d u e t o e n d o s c o p i e s , e s p e c i a l l y i n i n f a n t s 

a n d c h i l d r e n 

- F r a c t u r e s o f m a n d i b l e o r m a x i l l o f a c i a l i n j u r i e s 

3. N e o p l a s m s 

- B e n i g n a n d m a l i g n a n t n e o p l a s m s o f l a r y n x , 

p h a r y n x , u p p e r t r a c h e a , t o n g u e a n d t h y r o i d 

4. F o r e i g n b o d y l a r y n x 

5 . O e d e m a l a r y n x d u e t o s t e a m , i r r i t a n t f u m e s o r g a s e s , 

a l l e r g y ( a n g i o n e u r o t i c o r d r u g s e n s i t i v i t y ) , r a d i a t i o n 

6. B i l a t e r a l a b d u c t o r p a r a l y s i s 

7 . C o n g e n i t a ! a n o m a l i e s 

- L a r y n g e a l w e b , c y s t s , t r a c h e o - o e s o p h a g e a l f i s t u l a 

- B i l a t e r a l c h o a n a l a t r e s i a 

B . Retained secretions 

1 . I n a b i l i t y t o c o u g h 

- C o m a o f a n y c a u s e , e . g . h e a d i n j u r i e s , c e r e b r o 

v a s c u l a r a c c i d e n t s , n a r c o t i c o v e r d o s e 

- P a r a l y s i s o f r e s p i r a t o r y m u s c l e s , e . g . s p i n a l i n j u r i e s , 

p o l i o , G u i l l a i n - B a r r e s y n d r o m e , m y a s t h e n i a g r a v i s 

- S p a s m o f r e s p i r a t o r y m u s c l e s , t e t a n u s , e c l a m p s i a , 

s t r y c h n i n e p o i s o n i n g 

2 . P a i n f u l c o u g h 

- C h e s t i n j u r i e s , m u l t i p l e r i b f r a c t u r e s , p n e u m o n i a 

3. A s p i r a t i o n o f p h a r y n g e a l s e c r e t i o n s 

- B u l b a r p o l i o , p o l y n e u r i t i s , b i l a t e r a l l a r y n g e a l 

p a r a l y s i s 

C . Respiratory insufficiency 

- C h r o n i c l u n g c o n d i t i o n s , v i z . e m p h y s e m a , c h r o n i c 

b r o n c h i t i s , b r o n c h i e c t a s i s , a t e l e c t a s i s 

- C o n d i t i o n s l i s t e d i n A a n d B 

E l e c t i v e t r a c h e o s t o m y is o f t e n t e m p o r a r y a n d is c losed 

w h e n i n d i c a t i o n is o v e r . 

3 . P e r m a n e n t t r a c h e o s t o m y T h i s m a y be r e q u i r e d f o r 

cases o f b i l a t e r a l a b d u c t o r paralysis o r l a r y n g e a l stenosis. I n 

l a r y n g e c t o m y o r l a r y n g o p h a r y n g e c t o m y , l o w e r t racheal 

s t u m p is b r o u g h t t o surface a n d s t i t c h e d t o t h e s k i n . 

T r a c h e o s t o m y has also b e e n d i v i d e d i n t o h i g h , m i d o r 

l o w . A h i g h t r a c h e o s t o m y is d o n e a b o v e t h e l e v e l o f 

t h y r o i d i s t h m u s ( i s t h m u s lies against I I , I I I a n d I V t rachea l 

r i n g s ) . I t v io la tes t h e 1st r i n g o f t rachea . T r a c h e o s t o m y at 

this site can cause p e r i c h o n d r i t i s o f the c r i c o i d cartilage a n d 

subglot t i c stenosis a n d is always a v o i d e d . O n l y i n d i c a t i o n f o r 

h i g h t r a c h e o s t o m y is c a r c i n o m a o f l a r y n x because i n such 

cases, to ta l l a r y n x a n y w a y w o u l d u l t i m a t e l y be r e m o v e d and 

a fresh t racheos tome m a d e i n a c lean area l o w e r d o w n . A 

m i d t r a c h e o s t o m y is the p r e f e r r e d o n e and is d o n e t h r o u g h 

the II o r I I I rings a n d w o u l d entai l d i v i s i o n o f d i e t h y r o i d 

i s t h m u s o r its r e t r a c t i o n u p w a r d s o r d o w n w a r d s t o expose 

this part o f trachea. A l o w t r a c h e o s t o m y is d o n e b e l o w the 

level o f i s thmus . Trachea is deep at this l eve l a n d close t o 

several large vessels; also there are d i f f i cu l t i es w i t h tracheos

t o m y t u b e w h i c h i m p i n g e s o n suprasternal n o t c h . 

J| T e c h n i q u e J 

W h e n e v e r poss ib le , e n d o t r a c h e a l i n t u b a t i o n s h o u l d be 

d o n e b e f o r e t r a c h e o s t o m y . T h i s is specia l ly i m p o r t a n t i n 

i n f a n t s a n d c h i l d r e n . 

P o s i t i o n P a t i e n t lies s u p i n e w i t h a p i l l o w u n d e r t h e 

s h o u l d e r s so t h a t n e c k is e x t e n d e d . T h i s b r i n g s t h e trachea 

f o r w a r d . 

A n a e s t h e s i a N o anaesthesia is r e q u i r e d i n u n c o n s c i o u s 

pat ients o r w h e n i t is an e m e r g e n c y p r o c e d u r e . I n c o n 

scious p a t i e n t s , 1 - 2 % l i g n o c a i n e w i t h e p i n e p h r i n e is i n f i l 

t r a t e d i n t h e l i n e o f i n c i s i o n a n d t h e area o f d i s s e c t i o n . 

S o m e t i m e s , genera l anaesthesia w i t h i n t u b a t i o n is used . 

S t e p s o f O p e r a t i o n 

1 . A v e r t i c a l i n c i s i o n is m a d e i n t h e m i d l i n e o f n e c k , 

e x t e n d i n g f r o m c r i c o i d cart i lage t o j u s t a b o v e t h e 

s ternal n o t c h . T h i s is t h e m o s t f a v o u r e d i n c i s i o n a n d 

can be used i n e m e r g e n c y a n d e l e c t i v e p r o c e d u r e s . I t 

gives r a p i d access w i t h m i n i m u m o f b l e e d i n g a n d t i s 

sue d i ssec t ion . A transverse i n c i s i o n , 5 c m l o n g , m a d e 

2 f i n g e r s ' b r e a d t h a b o v e t h e s ternal n o t c h can b e used 

i n e l e c t i v e p r o c e d u r e s . I t has t h e advantage o f a cos 

m e t i c a l l y b e t t e r scar ( F i g . 6 3 . 1 ) . 

2 . A f t e r i n c i s i o n , tissues are dissected i n t h e m i d l i n e . 

D i l a t e d v e i n s are e i t h e r d i s p l a c e d o r l i g a t e d . 

3 . Strap muscles are separated i n t h e m i d l i n e a n d r e t r a c t e d 

l a t e r a l l y . 

4 . T h y r o i d i s t h m u s is d i sp laced u p w a r d s o r d i v i d e d 

b e t w e e n t h e c l a m p s , a n d s u t u r e - l i g a t e d . 

5 . A f e w d r o p s o f 4 % l i g n o c a i n e are i n j e c t e d i n t o t h e 

trachea t o suppress the c o u g h w h e n trachea is i n c i s e d . 

6 . T r a c h e a is f i x e d w i t h a h o o k a n d o p e n e d w i t h a v e r t i 

cal i n c i s i o n i n t h e r e g i o n o f 3 r d a n d 4 t h o r 3 r d a n d 2 n d 

rings. T h i s is t h e n c o n v e r t e d i n t o a c i r c u l a r o p e n i n g . 

T h e f i r s t t racheal ring is never d i v i d e d as p e r i c h o n d r i t i s 

o f c r i c o i d cart i lage w i t h stenosis can result ( F i g . 63 .2 ) . 
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F i g u r e 63.1 

S k i n i n c i s i o n s i n t r a c h e o s t o m y . ( A ) V e r t i c a l m i d l i n e i n c i s i o n . 

( B ) T r a n s v e r s e i n c i s i o n . 

. . . ,J 

U i < 

F i g u r e 6 3 . 2 

M i d t r a c h e o s t o m y . T h y r o i d i s t h m u s i s d i v i d e d a n d l i g a t e d . 

T r a c h e o s t o m y t u b e o f a p p r o p r i a t e size is i n s e r t e d a n d 

secured b y tapes (see page 4 7 3 f o r d i f f e r e n t types a n d 

size o f t r a c h e o s t o m y t u b e s ) . 

8 . S k i n i n c i s i o n s h o u l d n o t be sutured or packed t i g h t l y as i t 

m a y lead t o d e v e l o p m e n t o f subcutaneous emphysema. 

9 . G a u z e dress ing is p l a c e d b e t w e e n t h e s k i n a n d f lange 

o f t h e t u b e a r o u n d t h e s t o m a . 

J T r a c h e o s t o m y in I n f a n t s a n d C h i l d r e n J 

I m p o r t a n t c o n d i t i o n s r e q u i r i n g t r a c h e o s t o m y i n th is age 

g r o u p are l i s ted i n T a b l e 6 3 . 2 . 

C o m m o n i n d i c a t i o n s o f t r a c h e o s t o m y i n 

• i n f a n t s a n d c h i l d r e n 

I n f a n t s b e l o w 1 y e a r ( m o s t l y c o n g e n i t a l l e s i o n s ) 

• S u b g l o t t i c h a e m a n g i o m a 

• S u b g l o t t i c s t e n o s i s 

• L a r y n g e a l c y s t 

• G l o t t i c w e b 

• B i l a t e r a l v o c a l c o r d p a r a l y s i s 

C h i l d r e n ( m o s t l y i n f l a m m a t o r y o r t r a u n i a t i c l e s i o n s ) 

• A c u t e l a r y n g o - t r a c h e o - b r o n c h i t i s 

• E p i g l o t t i t i s 

• D i p h t h e r i a 

• L a r y n g e a l o e d e m a ( c h e m i c a l / t h e r m a 1 i n j u r y ) 

• E x t e r n a l l a r y n g e a l t r a u m a 

• P r o l o n g e d i n t u b a t i o n 

• J u v e n i l e l a r y n g e a l p a p i l l o m a t o s i s 

G r e a t care a n d c a u t i o n is r e q u i r e d w h e n d o i n g t r a c h e o 

s t o m y i n infants a n d c h i l d r e n lest i t is a t t e n d e d w i t h c o m 

p l i c a t i o n s t h a t are a v o i d a b l e . 

t . 

2 . 

3 . 

4 . 

5. 

6 . 

7. 

8 . 

9. 

T r a c h e a o f i n f a n t s a n d c h i l d r e n is soft a n d c o m p r e s s 

i b l e a n d its i d e n t i f i c a t i o n m a y b e c o m e d i f f i c u l t a n d 

t h e s u r g e o n m a y easily displace i t a n d g o deep o r l a t 

eral t o i t i n j u r i n g r e c u r r e n t l a r y n g e a l n e r v e o r e v e n 

t h e c a r o t i d . I t is a lways u s e f u l t o h a v e an e n d o t r a c h e a l 

t u b e o r a b r o n c h o s c o p e i n s e r t e d i n t o t rachea b e f o r e 

o p e r a t i o n . T r a c h e o s t o m y i n i n f a n t s a n d c h i l d r e n is 

p r e f e r a b l y d o n e u n d e r genera l anaesthesia. 

D u r i n g p o s i t i o n i n g , d o n o t e x t e n d t h e n e c k t o o m u c h 

as t h i s p u l l s s t ruc tures f r o m chest i n t o t h e n e c k a n d 

t h u s i n j u r y m a y o c c u r t o p l e u r a , i n n o m i n a t e vessels 

a n d t h y m u s o r t h e t r a c h e o s t o m y o p e n i n g m a y be 

m a d e t o o l o w near suprasternal n o t c h . 

B e f o r e i n c i s i n g trachea, s i lk sutures are p l a c e d i n the 

t rachea, o n e i t h e r side o f m i d l i n e . 

T r a c h e a l l u m e n is s m a l l , d o n o t inser t k n i f e t o o d e e p ; 

i t w i l l i n j u r e p o s t e r i o r t racheal w a l l o r e v e n o e s o p h a 

gus c a u s i n g t r a c h e o - o e s o p h a g e a l f i s t u l a . 

T r a c h e a is s i m p l y i n c i s e d , w i t h o u t e x c i s i n g a c i r c u l a r 

p iece o f t racheal w a l l . 

A v o i d i n f o l d i n g o f a n t e r i o r t racheal w a l l w h e n i n s e r t 

i n g t h e t r a c h e o s t o m y t u b e . 

S e l e c t i o n o f t u b e is i m p o r t a n t . I t s h o u l d be o f p r o p e r 

d i a m e t e r , l e n g t h a n d c u r v a t u r e . A l o n g t u b e i m p i n g e s 

o n t h e car ina o r right b r o n c h u s . W i t h h i g h c u r v a t u r e , 

l o w e r e n d o f t u b e i m p i n g e s o n a n t e r i o r t racheal w a l l 

w h i l e u p p e r p a r t compresses t h e t rachea l r ings o r c r i 

c o i d (see A p p e n d i x I I , page 4 6 3 ) . 

U s e soft silastic o r p o r t e x t u b e . M e t a l l i c tubes cause 

m o r e t r a u m a . 

T a k e a p o s t - o p e r a t i v e X - r a y o f t h e n e c k a n d chest t o 

ascertain t h e p o s i t i o n o f t h e t r a c h e o s t o m y t u b e . 
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P o s t - o p e r a t i v e C a r e 

1. Constant supervision. A f t e r t r a c h e o s t o m y , c o n s t a n t 

s u p e r v i s i o n o f t h e p a t i e n t f o r b l e e d i n g , d i s p l a c e m e n t 

o r b l o c k i n g o f t u b e a n d r e m o v a l o f secret ions is essen

t i a l . A nurse o r p a t i e n t ' s r e l a t i v e s h o u l d be i n a t t e n 

d a n c e . P a t i e n t is g i v e n a b e l l o r a paper p a d a n d a p e n c i l 

t o c o m m u n i c a t e . 

2 . Suction. D e p e n d i n g o n t h e a m o u n t o f s e c r e t i o n , suc

t i o n m a y b e r e q u i r e d e v e r y h a l f an h o u r o r so; use 

s ter i le catheters w i t h a Y - c o n n e c t o r t o b r e a k s u c t i o n 

f o r c e . S u c t i o n i n j u r i e s t o t rachea l m u c o s a s h o u l d be 

a v o i d e d . T h i s is d o n e b y a p p l y i n g s u c t i o n t o t h e c a t h 

e ter o n l y w h e n w i t h d r a w i n g i t ( F i g . 6 3 . 3 ) . 

3 . Prevention of crusting and tracheitis. T h i s is a c h i e v e d b y : 

(a) P r o p e r h u m i d i f i c a t i o n , b y use o f h u m i d i f i e r , 

s team t e n t , u l t r a s o n i c n e b u l i z e r o r k e e p i n g a b o i l 

i n g k e t d e i n t h e r o o m . 

(b) I f c r u s t i n g o c c u r s , a f e w d r o p s o f n o r m a l o r h y p o 

t o n i c saline o r R i n g e r ' s lactate are i n s t i l l e d i n t o 

t h e t rachea e v e r y 2—3 h o u r s t o l o o s e n crusts. A 

m u c o l y t i c a g e n t s u c h as a c e t y l c y s t e i n e s o l u t i o n , 

c a n be i n s t i l l e d t o l i q u i f y t e n a c i o u s secret ions o r 

t o l o o s e n t h e crusts. 

4 . Care of tracheostomy tube. I n n e r c a n n u l a s h o u l d be 

r e m o v e d a n d c leaned as a n d w h e n i n d i c a t e d f o r t h e 

f i r s t 3 days. O u t e r t u b e , unless b l o c k e d o r d i sp laced , 

s h o u l d n o t b e r e m o v e d f o r 3—4 days t o a l l o w a t r a c k 

t o be f o r m e d w h e n t u b e p l a c e m e n t w i l l b e c o m e easy. 

A f t e r 3—4 days, o u t e r t u b e can be r e m o v e d a n d 

c l e a n e d e v e r y d a y . 

I f c u f f e d t u b e is used, i t s h o u l d b e p e r i o d i c a l l y d e f l a t e d 

t o p r e v e n t pressure necrosis o r d i l a t a t i o n o f t rachea . 

D e c a n n u l a t i o n T r a c h e o s t o m y t u b e s h o u l d n o t be k e p t 

l o n g e r t h a n necessaiy. P r o l o n g e d use o f t u b e leads t o 
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T r a c h e o t o m i s e d p a t i e n t o f l a r y n g e a l c a n c e r w i t h s u c t i o n - a i d 

t r a c h e o s t o m y t u b e a n d r e c e i v i n g o x y g e n t h r o u g h a s i d e p o r t . 

t r a c h e o b r o n c h i a l i n f e c t i o n s , t rachea l u l c e r a t i o n , g r a n u l a 

t i o n s , stenosis a n d u n s i g h t l y scars. 

T o d e c a n n u l a t e a p a t i e n t , t r a c h e o s t o m y t u b e is p l u g g e d 

a n d t h e p a t i e n t c lose ly o b s e r v e d . I f t h e p a t i e n t c a n t o l e r a t e 

i t f o r 2 4 h o u r s , t u b e c a n be safely r e m o v e d . I n c h i l d r e n , 

t h e a b o v e p r o c e d u r e is d o n e u s i n g a smal ler t u b e . A f t e r 

t u b e r e m o v a l , w o u n d is t a p e d a n d p a t i e n t again c lose ly 

o b s e r v e d . H e a l i n g o f t h e w o u n d takes place w i t h i n a f e w 

days o r a w e e k . R a r e l y a s e c o n d a i y c losure o f w o u n d m a y 

be r e q u i r e d . 

O b s e r v e t h e f o l l o w i n g p r i n c i p l e s w h e n d e c a n n u l a t i n g 

an i n f a n t o r a y o u n g c h i l d : 

1. D e c a n n u l a t e i n t h e o p e r a t i o n theatre w h e r e services 

o f a t r a i n e d nurse a n d an anaesthetist are avai lab le . 

2 . E q u i p m e n t f o r r e - i n t u b a t i o n s h o u l d be avai lable 

i m m e d i a t e l y . I t consists o f a g o o d h e a d l i g h t , l a r y n g o 

scope, p r o p e r - s i z e d endotracheal tubes a n d a t racheos

t o m y tray . 

3 . A f t e r d e c a n n u l a t i o n , w a t c h t h e c h i l d f o r several h o u r s 

f o r r e s p i r a t o r y distress, t a c h y c a r d i a a n d c o l o u r 

O x y m e t r y is v e r y useful t o m o n i t o r o x y g e n sa turat ion . 

I t m a y r e q u i r e b l o o d gas d e t e r m i n a t i o n s . W h e n 

a t t e m p t s at d e c a n n u l a t i o n are n o t successful, l o o k f o r 

t h e cause. I t m a y b e : 

(i) Persistence o f t h e c o n d i t i o n f o r w h i c h t r a c h e o 

s t o m y was d o n e . 

( i i ) O b s t r u c t i n g g r a n u l a t i o n s a r o u n d t h e s t o m a o r 

b e l o w i t w h e r e t i p o f t h e t r a c h e o s t o m y t u b e h a d 

b e e n i m p i n g i n g . 

( i i i ) T r a c h e a l o e d e m a o r s u b g l o t t i c stenosis. 

( iv) I n c u r v i n g o f t racheal w a l l at t h e site o f t r a c h e o 

s t o m e . 

(v) T r a c h e o m a l a c i a . 

(v i ) P s y c h o l o g i c a l d e p e n d e n c e o n t r a c h e o s t o m y a n d 

i n a b i l i t y t o t o l e r a t e t h e resistance o f t h e u p p e r 

a i r w a y s . 

A case o f d i f f i c u l t d e c a n n u l a t i o n m a y r e q u i r e e n d o 

scopic e x a m i n a t i o n o f t h e l a r y n x , t rachea a n d b r o n c h i 

p r e f e r a b l y u n d e r m a g n i f i c a t i o n u s i n g telescopes o r a f l e x 

i b l e e n d o s c o p e . 

| C o m p l i c a t i o n s 

A . I m m e d i a t e (at t h e t i m e o f o p e r a t i o n ) : 

1 . H a e m o r r h a g e . 

2 . A p n o e a . T h i s f o l l o w s o p e n i n g o f t rachea i n a p a t i e n t 

w h o h a d p r o l o n g e d r e s p i r a t o r y o b s t r u c t i o n . T h i s is 

d u e t o s u d d e n w a s h i n g o u t o f C O , w h i c h was a c t i n g 

as a r e s p i r a t o r y s t i m u l u s . T r e a t m e n t is t o a d m i n i s t e r 

5 % C O , i n o x y g e n o r assisted v e n t i l a t i o n . 

3. P n e u m o t h o r a x d u e t o i n j u r y t o apica l p l e u r a . 



D i s e a s e s o f Larynx a n d T r a c h e a 

L I n j u r y t o r e c u r r e n t l a r y n g e a l nerves . 

5. A s p i r a t i o n o f b l o o d . 

6, I n j u i y t o oesophagus . T h i s can o c c u r w i t h t i p o f k n i f e 

w h i l e i n c i s i n g t h e t rachea a n d m a y resul t i n t r a c h e o -

oesophageal f i s tu la . 

B . I n t e r m e d i a t e ( d u r i n g f i r s t f e w h o u r s o r days): 

1 . B l e e d i n g , r e a c t i o n a r y o r s e c o n d a r y . 

2 . D i s p l a c e m e n t o f t u b e . 

3 . B l o c k i n g o f t u b e . 

4 . S u b c u t a n e o u s e m p h y s e m a . 

5 . T r a c h e i t i s a n d t r a c h e o b r o n c h i t i s w i t h c r u s t i n g i n 

trachea. 

6 . Ate lectas is a n d l u n g abscess. 

7. L o c a l w o u n d i n f e c t i o n a n d g r a n u l a t i o n s . 

C . L a t e ( w i t h p r o l o n g e d use o f t u b e f o r weeks and m o n t h s ) : 

H a e m o r r h a g e , d u e t o e r o s i o n o f m a j o r vessel. 

2 . L a r y n g e a l stenosis, d u e t o p e r i c h o n d r i t i s o f c r i c o i d 

car t i lage . 

3 . T r a c h e a l stenosis, d u e t o t rachea l u l c e r a t i o n a n d 

i n f e c t i o n . 

4 . T r a c h e o - o e s o p h a g e a l f i s t u l a , d u e t o p r o l o n g e d use o f 

c u f f e d t u b e o r e r o s i o n o f t rachea b y t h e t i p o f t r a c h e o 

s t o m y t u b e . 

5 . P r o b l e m s o f d e c a n n u l a t i o n . Seen c o m m o n l y i n infants 

a n d c h i l d r e n . 

(>. Pers is tent t r a c h e o c u t a n e o u s f i s t u l a . 

7 . P r o b l e m s o f t r a c h e o s t o m y scar. K e l o i d o r u n s i g h t l y 

scar. 

8 . C o r r o s i o n o f t r a c h e o s t o m y t u b e a n d a s p i r a t i o n o f i ts 

f r a g m e n t s i n t o t h e t r a c h e o b r o n c h i a l t ree . 

| Procedures for Immediate Airway Management [ 

W h e n a i r w a y o b s t r u c t i o n is so m a r k e d as t o a l l o w n o t i m e 

t o d o an o r d e r l y t r a c h e o s t o m y , f o l l o w i n g measures are t a k e n : 

1. J a w t h r u s t L i f t i n g t h e j a w f o r w a r d a n d e x t e n d i n g t h e 

n e c k i m p r o v e s t h e a i r w a y b y d i s p l a c i n g t h e soft tissues. 

N e c k e x t e n s i o n s h o u l d be a v o i d e d i n sp ina l i n j u r i e s . 

2 . O r o p h a r y n g e a l a i r w a y I t displaces t h e t o n g u e a n t e 

r i o r l y a n d re l ieves sof t tissue o b s t r u c t i o n . V e n t i l a t i o n can be 

c a r r i e d o u t b y face mask p l a c e d s n u g l y o v e r t h e face a n d 

c o v e r i n g b o t h nose a n d m o u t h . A m b u b a g can be used f o r 

i n f l a t i o n o f a ir o r o x y g e n . 

3 . N a s o p h a r y n g e a l a i r w a y ( t r u m p e t ) I t is i n s e r t e d 

transnasally i n t o t h e p o s t e r i o r h y p o p h a r y n x a n d rel ieves 

soft tissue o b s t r u c t i o n caused b y t h e t o n g u e a n d p h a r y n x . 

I t is b e t t e r t o l e r a t e d t h a n o r o p h a r y n g e a l a i r w a y i n a w a k e 

p a t i e n t s . 

4 . L a r y n g e a l m a s k a i r w a y I t is a d e v i c e w i t h a t u b e a n d 

a t r i a n g u l a r distal e n d w h i c h f i ts o v e r t h e l a r y n g e a l i n l e t 
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L a r y n g e a l m a s k a i r w a y . 

( F i g . 6 3 . 4 ) . O x y g e n can be d e l i v e r e d d i r e c t l y i n t o t h e t r a 

chea. T h o u g h m o s t c o m m o n l y used f o r n o n - e m e r g e n t 

a i r w a y c o n t r o l , i t can be used as an a l t e r n a t i v e i f s tandard 

m a s k v e n t i l a t i o n is i n a d e q u a t e a n d i n t u b a t i o n unsuccessful 

(see A p p e n d i x I I o n I n s t r u m e n t s ) . 

5 . T r a n s t r a c h e a l j e t v e n t i l a t i o n I t is an i n v a s i v e p r o c e 

d u r e . A n i n t r a v e n o u s ca the ter o f 12 o r 14 gauge w i t h a 

s y r i n g e a t t a c h e d is i n s e r t e d i n t o t h e c r i c o t h y r o i d m e m 

b r a n e a n d d i r e c t e d c a u d a l l y . O n c e i n t r a l u m i n a l p l a c e m e n t 

is c o n f i r m e d b y a s p i r a t i o n , n e e d l e is w i t h d r a w n l e a v i n g 

t h e c a t h e t e r i n p o s i t i o n a n d j e t v e n t i l a t i o n s tar ted. I n t h i n 

i n d i v i d u a l s w h e r e t r a c h e a can be p a l p a t e d , c a t h e t e r c a n 

b e i n s e r t e d easily. E x p i r a t i o n o f a ir s h o u l d be i n s u r e d 

o t h e r w i s e p u l m o n a r y b a r o t r a u m a w i t h p n e u m o t h o r a x , 

p n e u m o m e d i a s t i n u m a n d surg ica l e m p h y s e m a can resu l t . 

6. E n d o t r a c h e a l i n t u b a t i o n T h i s is t h e m o s t r a p i d 

m e t h o d . L a r y n x is v isual i sed w i t h a l a r y n g o s c o p e a n d 

e n d o t r a c h e a l t u b e o r a b r o n c h o s c o p e i n s e r t e d . N o anaes

thesia is r e q u i r e d . T h i s helps t o a v o i d a h u r r i e d t r a c h e o s 

t o m y i n w h i c h c o m p l i c a t i o n rate is h i g h e r . A f t e r i n t u b a t i o n , 

an o r d e r l y t r a c h e o s t o m y can be p e r f o r m e d . 

7 . C r i c o t h y r o t o m y o r l a r y n g o t o m y o r m i n i t r a 

c h e o s t o m y T h i s is a p r o c e d u r e f o r o p e n i n g t h e a i r w a y 

t h r o u g h t h e c r i c o t h y r o i d m e m b r a n e . Pat ient ' s h e a d a n d 

n e c k is e x t e n d e d , l o w e r b o r d e r o f t h y r o i d car t i lage a n d 

c r i c o i d r i n g are i d e n t i f i e d . S k i n i n th is area is i n c i s e d v e r t i 

ca l ly a n d t h e n c r i c o t h y r o i d m e m b r a n e c u t w i t h a t r a n s 

verse i n c i s i o n . T h i s space can be k e p t o p e n w i t h a s m a l l 

t r a c h e o s t o m y t u b e o r b y i n s e r t i n g t h e h a n d l e o f k n i f e a n d 

t u r n i n g i t at right angles i f t u b e is n o t avai lab le . I t is essen

t ia l t o p e r f o r m an o r d e r l y t r a c h e o s t o m y as s o o n as poss ib le 

because p e r i c h o n d r i t i s , s u b g l o t t i c o e d e m a a n d l a r y n g e a l 

stenosis can f o l l o w p r o l o n g e d l a r y n g o t o m y . 

" M i n i t r a c h e o s t o m y is an e m e r g e n c y p r o c e d u r e t o b u y 

t i m e t o a l l o w p a t i e n t t o b e c a r r i e d t o o p e r a t i o n t h e a t r e . 

C o m m e r c i a l e m e r g e n c y k i t s are also avai lable f o r t h i s . A s 

a n e l e c t i v e p r o c e d u r e i t has b e e n d o n e t o c lear t h e b r o n 

c h i a l secret ions f o l l o w i n g t h o r a c i c s u r g e r y . " 

8. E m e r g e n c y t r a c h e o s t o m y T e c h n i q u e o f e m e r g e n c y 

t r a c h e o s t o m y is as f o l l o w s : Pat ient ' s n e c k is e x t e n d e d , 
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trachea i d e n t i f i e d a n d f i x e d b e t w e e n surgeon ' s l e f t t h u m b 

a n d i n d e x f i n g e r . A v e r t i c a l i n c i s i o n is m a d e f r o m l o w e r 

b o r d e r o f t h y r o i d t o suprasternal n o t c h c u t t i n g t h r o u g h 

s k i n a n d s u b c u t a n e o u s tissues. L o w e r b o r d e r o f c r i c o i d 

cart i lage is i d e n t i f i e d a n d a transverse i n c i s i o n m a d e i n 

p r e t r a c h e a l fascia. T h e t h y r o i d i s t h m u s dissected d o w n t o 

expose u p p e r t h r e e tracheal r ings . V e r t i c a l t racheal i n c i s i o n 

is m a d e i n 2 n d a n d 3 r d r ings , o p e n e d w i t h a h a e m o s t a t a n d 

t h e t u b e i n s e r t e d , b l e e d i n g can be c o n t r o l l e d b y p a c k i n g 

w i t h gauze . 

E m e r g e n c y t r a c h e o s t o m y o n a s t r u g g l i n g p a t i e n t w i t h 

i n a d e q u a t e l i g h t i n g , s u c t i o n a n d i n s t r u m e n t s is f r a u g h t w i t h 

m a n y c o m p l i c a t i o n s . I f possible, an e n d o t r a c h e a l t u b e s h o u l d 

be p u t f o r a m o r e o r d e r l y p r o c e d u r e t o be c a r r i e d o u t . 

P E R C U T A N E O U S D I L A T A T I O N A L 

T R A C H E O S T O M Y 

T h i s t y p e o f t r a c h e o s t o m y is d o n e i n I C U w h e r e p a t i e n t is 

a lready i n t u b a t e d and b e i n g m o n i t o r e d . I t is d o n e u n d e r 

sedat ion . N e c k is e x t e n d e d w i t h a p a d u n d e r t h e s h o u l d e r s . 

N e c k is p r e p a r e d a n d d r a p e d a n d 1 . 5 - 2 c m i n c i s i o n is 

m a d e 2 c m b e l o w t h e l o w e r b o r d e r o f c r i c o i d . T r a c h e a is 

e x p o s e d b y d i ssec t ion a n d p a l p a t i o n . T h y r o i d i s t h m u s is 

p u s h e d d o w n . N o w a s m a l l ca l iber flexible b r o n c h o s c o p e , 

t o w h i c h a camera has b e e n a t t a c h e d , is passed t h r o u g h t h e 

e n d o t r a c h e a l t u b e t o m o n i t o r t h e passage o f t h e n e e d l e , 

g u i d e w i r e a n d d i l a t o r / s . I t is i m p o r t a n t t o e n t e r t h e t r a 

chea i n t h e m i d l i n e a n d a v o i d a n y lateral e n t r y . E n t r y i n t o 

t h e t rachea is m a d e b e t w e e n s e c o n d a n d t h i r d rings. A f t e r 

d i l a t a t i o n t r a c h e o s t o m y t u b e is i n s e r t e d . 

A d v a n t a g e s o f t h e p r o c e d u r e i n c l u d e : (i) N o n e e d t o 

t r a n s p o r t t h e p a t i e n t t o o p e r a t i o n thea t re , ( i i ) a v o i d i n g O T 

expenses, ( i i i ) a v o i d i n g I C U n o s o c o m i a l i n f e c t i o n s t o be 

c a r r i e d t o O T a n d ear l ier d ischarge o f p a t i e n t . 

T h e p r o c e d u r e is a v o i d e d i n pat ients w h o are obese, 

have a n e c k mass, d i f f i c u l t t o i n t u b a t e , d i f f i c u l t t o e x t e n d 

t h e n e c k , l a r y n x a n d trachea are n o t easily pa lpable o r have 

u n c o r r e c t a b l e c o a g u l o p a t h i e s . 

C o m p l i c a t i o n o f t h e p r o c e d u r e i n c l u d e paratracheal 

e n t r y o f d i l a t o r o r t r a c h e o s t o m y t u b e i n t o t h e l u m e n , h a e 

m o r r h a g e , d a m a g e t o p o s t e r i o r t racheal w a l l a n d surg ica l 

e m p h y s e m a . 



Foreign Bodies o f A i r Passages 

A f o r e i g n b o d y a s p i r a t e d i n t o a i r p a s s a g e c a n l o d g e i n t h e 

larynx, trachea, o r bronchi. S i t e o f l o d g e m e n t w o u l d d e p e n d 

o n t h e s i z e a n d n a t u r e o f t h e f o r e i g n b o d y . 

A l a r g e f o r e i g n b o d y , u n a b l e t o p a s s t h r o u g h t h e g l o t t i s , 

w i l l l o d g e i n t h e s u p r a g l o t t i c a r e a w h i l e t h e s m a l l e r o n e 

w i l l p a s s d o w n t h r o u g h t h e l a r y n x i n t o t h e t r a c h e a o r 

b r o n c h i . F o r e i g n b o d i e s w i t h s h a r p p o i n t s , e . g . p i n s , n e e 

d l e s , f i s h b o n e s , e t c . c a n s t i c k a n y w h e r e i n t h e l a r y n x , o r 

t r a c h e o b r o n c h i a l t r e e . 

| A e t i o l o g y  

C h i l d r e n a r e m o r e o f t e n a f f e c t e d ; m o r e t h a n h a l f o f t h e m 

a r e b e l o w 4 y e a r s . A c c i d e n t s o c c u r w h e n t h e y s u d d e n l y 

i n s p i r e d u r i n g p l a y o r f i g h t w h i l e h a v i n g s o m e t h i n g i n t h e 

m o u t h . I n c h i l d r e n , p e a n u t i s t h e m o s t c o m m o n v e g e t a b l e 

f o r e i g n b o d y ; o t h e r s i n c l u d e a l m o n d s e e d , p e a s , b e a n s , 

g r a m o r w h e a t s e e d , w a t e r m e l o n s e e d , p i e c e s o f c a r r o t 

o r a p p l e . N o n v e g e t a b l e m a t t e r s i n c l u d e p l a s t i c w h i s t l e , 

p l a s t i c t o y s , s a f e t y p i n s , n a i l s , a l l - p i n , t w i s t e d w i r e s o r b a l l 

b e a r i n g s . 

I n a d u l t s , f o r e i g n b o d i e s a r e a s p i r a t e d d u r i n g c o m a , d e e p 

s l e e p o r a l c o h o l i c i n t o x i c a t i o n . L o o s e t e e t h o r d e n t u r e m a y 

b e a s p i r a t e d d u r i n g a n a e s t h e s i a . 

C l i n i c a l F e a t u r e s 

N a t u r e o f F o r e i g n B o d i e s 

( a ) Non-irritating type. P l a s t i c , g l a s s o r m e t a l l i c f o r e i g n 

b o d i e s a r e r e l a t i v e l y n o n - i r r i t a t i n g a n d m a y r e m a i n 

s y m p t o m l e s s f o r a l o n g t i m e . 

( b ) Irritating type. V e g e t a b l e o r f o r e i g n b o d i e s l i k e p e a n u t s , 

b e a n s , s e e d s , e t c . s e t u p a d i f f u s e v i o l e n t r e a c t i o n l e a d 

i n g t o c o n g e s t i o n a n d o e d e m a o f t h e t r a c h e o b r o n 

c h i a l m u c o s a — a c o n d i t i o n c a l l e d " v e g e t a l b r o n c h i t i s " . 

T h e y a l s o s w e l l u p w i t h t i m e c a u s i n g a i r w a y o b s t r u c t i o n 

a n d l a t e r s u p p u r a t i o n i n t h e l u n g . 

S y m p t o m a t o l o g y o f f o r e i g n b o d y i s d i v i d e d i n t o 3 s t a g e s : 

1. I n i t i a l p e r i o d o f c h o k i n g , g a g g i n g a n d w h e e z i n g 

T h i s l a s t s f o r a s h o r t t i m e . F o r e i g n b o d y m a y b e c o u g h e d 

o u t o r i t m a y l o d g e i n t h e l a r y n x o r f u r t h e r d o w n i n t h e 

t r a c h e o b r o n c h i a l t r e e . 

2 . S y m p t o m l e s s i n t e r v a l T h e r e s p i r a t o r y m u c o s a a d a p t s 

t o t h e p r e s e n c e o f f o r e i g n b o d y a n d i n i t i a l s y m p t o m s d i s 

a p p e a r . S y m p t o m l e s s i n t e r v a l w i l l v a r y w i t h t h e s i z e a n d 

n a t u r e o f t h e f o r e i g n b o d y . 

3 . L a t e r s y m p t o m s T h e y a r e c a u s e d b y o b s t r u c t i o n t o 

t h e a i r w a y , i n f l a m m a t i o n o r t r a u m a i n d u c e d b y t h e f o r e i g n 

b o d y a n d w o u l d d e p e n d o n t h e s i t e o f i t s l o d g e m e n t . 

( a ) Laryngeal foreign body. A l a r g e f o r e i g n b o d y m a y 

t o t a l l y o b s t r u c t t h e a i r w a y l e a d i n g t o s u d d e n d e a t h 

u n l e s s r e s u s c i t a t i v e m e a s u r e s a r e t a k e n u r g e n t l y . A 

p a r t i a l l y o b s t r u c t i v e f o r e i g n b o d y w i l l c a u s e d i s c o m 

f o r t o r p a i n i n t h e t h r o a t , h o a r s e n e s s o f v o i c e , c r o u p y 

c o u g h , a p h o n i a , d y s p n o e a , w h e e z i n g a n d h a e m o p t y s i s . 

( F i g . 6 4 . 1 ) . 

( b ) Tracheal foreign body. A s h a r p f o r e i g n b o d y w i l l o n l y 

p r o d u c e c o u g h a n d h a e m o p t y s i s . A l o o s e f o r e i g n b o d y 

l i k e s e e d m a y m o v e u p a n d d o w n t h e t r a c h e a b e t w e e n 

t h e c a r i n a a n d t h e u n d e r s u r f a c e o f v o c a l c o r d s c a u s i n g 

" a u d i b l e s l a p " a n d " p a l p a t o r y t h u d " . A s t h m a t o i d 

w h e e z e m a y a l s o b e p r e s e n t . I t i s b e s t h e a r d a t p a t i e n t ' s 

o p e n m o u t h . 

( c ) Bronchial foreign body. M o s t f o r e i g n b o d i e s e n t e r t h e 

right b r o n c h u s b e c a u s e i t i s w i d e r a n d m o r e i n l i n e 

w i t h t h e t r a c h e a l l u m e n . A f o r e i g n b o d y m a y t o t a l l y 

o b s t r u c t a l o b a r o r s e g m e n t a l b r o n c h u s c a u s i n g a t e l e c t a 

s i s o r i t m a y p r o d u c e a c h e c k v a l v e o b s t r u c t i o n - a l l o w i n g 

o n l y i n g r e s s o f a i r b u t , n o t e g r e s s , l e a d i n g t o o b s t r u c 

t i v e e m p h y s e m a . F o r p a t h o g e n e s i s a n d c l i n i c a l p i c t u r e 

o f b r o n c h i a l f o r e i g n b o d y s e e F i g . 6 4 . 2 . 



F o r e i g n B o d i e s o f A i r P a s s a g e s 

D i a g n o s i s 

0 1 1 1 2 113 1 4 15 116 1 7 1 8 1 

L a r y n g e a l f o r e i g n b o d i e s . ( 1 ) S a f e t y p i n , ( 2 ) A n a l l p i n , ( 3 , 4 ) A 

t w i s t e d w i r e , ( 5 ) A f r u i t s e e d . 

Figure 64.2 
T y p e s o f b r o n c h i a l o b s t r u c t i o n b y a f o r e i g n b o d y . ( A ) P a r t i a l 

o b s t r u c t i o n . A i r c a n p a s s i n a n d o u t , c a u s i n g o n l y w h e e z e . 

( B ) O n e w a y o b s t r u c t i o n . A i r c a n g o i n ( d u r i n g i n s p i r a t i o n ) 

b u t n o t o u t , c a u s i n g e m p h y s e m a o f l u n g s . ( C ) T o t a l o b s t r u c 

t i o n . A i r c a n n e i t h e r g o i n n o r o u t , c a u s i n g o b s t r u c t i v e 

a t e l e c t a s i s . ( D ) O n e w a y o b s t r u c t i o n ( r e v e r s e o f B ) . A i r c a n 

o n l y g o o u t , c a u s i n g a t e l e c t a s i s . D a r k p i n k s h o w s n o r m a l s i z e 

o f l u n g w h i l e l i g h t e r p i n k i n d i c a t e s e f f e c t o f o b s t r u c t i o n . 

(b) 

I t can be m a d e b y d e t a i l e d h i s t o r y o f t h e f o r e i g n b o d y 

" i n g e s t i o n " , p h y s i c a l e x a m i n a t i o n o f t h e n e c k a n d chest. A 

h i s t o r y o f s u d d e n onset o f c o u g h i n g , w h e e z i n g a n d d i m i n 

i s h e d e n t r y o f a ir i n t o t h e l u n g s o n auscul ta t ions f o r m s a 

classical t r i a d . R a d i o l o g y is v e r y h e l p f u l . 

1 . Sof t tissue p o s t e r o a n t e r i o r a n d lateral v i e w o f t h e n e c k 

i n its e x t e n d e d p o s i t i o n . T h i s can s h o w r a d i o - o p a q u e 

a n d s o m e t i m e s e v e n t h e r a d i o l u c e n t f o r e i g n bodies i n 

t h e l a r y n x a n d trachea (Figs 6 4 . 3 t o 6 4 . 5 ) . 

2 . P l a i n X - r a y chest i n p o s t e r o a n t e r i o r a n d lateral v i e w s , 

(a) I t m a y s h o w t h e r a d i o - o p a q u e f o r e i g n b o d y — i t s 

size, shape a n d l o c a t i o n . 

L o b a r o r s e g m e n t a l atelectasis ( c o m p l e t e o b s t r u c 

t i o n b y f o r e i g n b o d y ) . 

U n i l a t e r a l h y p e r i n f l a t i o n o f l o b e o r s e g m e n t o r 

e n t i r e l u n g ( i f b a l l v a l v e o b s t r u c t i o n ) . M e d i a s t i n a l 

s h i f t t o o p p o s i t e side is seen i n h y p e r i n f l a t i o n . 

F l u o r o s c o p y o r X - r a y s t a k e n d u r i n g i n s p i r a t i o n 

a n d e x p i r a t i o n are h e l p f u l . 

P e n u m o m e d i a s t i n u m o r p n e u m o t h o r a x . 

A normal X-ray chest. I n ear ly cases w i t h i n 2 4 

h o u r s o r f o r e i g n b o d y c a u s i n g p a r t i a l o b s t r u c t i o n 

w i t h f u l l ingress a n d egress o f a ir does n o t p r o 

d u c e a n y s i g n . 

Pneumonitis/bronchiectasis. P r o l o n g e d stay o f f o r 

e ign b o d y m a y cause aletelectasis, p n e u m o n i t i s 

o r b r o n c h i e c t a s i s . 

(d) 

(e) 

(f) 

E m p h y s e m a t o u s b u l l a m a y r u p t u r e c a u s i n g s p o n t a n e o u s 

p n e u m o t h o r a x . A f o r e i g n b o d y m a y also s h i f t f r o m o n e 

side t o t h e o t h e r c a u s i n g change i n the p h y s i c a l signs. A 

r e t a i n e d f o r e i g n b o d y i n t h e l u n g m a y la te r g i v e rise t o 

p n e u m o n i t i s , b r o n c h i e c t a s i s o r l u n g abscess. 

Figure 64.3 
A r a d i o i u c e n t f r u i t s e e d ( C h i k u ) s e e n i n s u b g l o t t i c r e g i o n o f 

l a r y n x ( a r r o w ) . P a t i e n t h a s a t r a c h e o s t o m y ( d o u b l e a r r o w s ) . 



D i s e a s e s o f L a r y n x a n d T r a c h e a 

F i g u r e 6 4 . 4 

P . A . v i e w c h e s t s h o w i n g a n a i l i n t h e r i g h t b r o n c h u s . 

F i g u r e 6 4 . 5 

P . A . v i e w c h e s t s h o w i n g a b r o k e n p i e c e o f F u l l e r ' s t r a c h e o s t o m y 

t u b e i n t h e l e f t b r o n c h u s . 

X - r a y c h e s t a t t h e e n d o f i n s p i r a t i o n a n d e x p i r a t i o n . 

A t e l e c t a s i s a n d o b s t r u c t i v e e m p h y s e m a c a n b e s e e n . 

T h e y a l s o g i v e i n d i r e c t e v i d e n c e o f r a d i o l u c e n t f o r 

e i g n b o d i e s . 

F l u o r o s c o p y / v i d e o f l u o r o s c o p y . E v a l u a t i o n d u r i n g 

i n s p i r a t i o n a n d e x p i r a t i o n c a n b e m a d e . 

C T c h e s t . 

|H M a n a g e m e n t 

L a r y n g e a l f o r e i g n b o d y A l a r g e b o l u s o f f o o d o b s t r u c t e d 

a b o v e t h e c o r d s m a y m a k e t h e p a t i e n t t o t a l l y a p h o n i c , 

F i g u r e 6 4 . 6 

H e i m l i c h ' s m a n o e u v r e . S u d d e n t h r u s t d i r e c t e d u p w a r d s a n d 

b a c k w a r d s , b e l o w t h e e p i g a s t r i u m , s q u e e z e s t h e a i r f r o m t h e 

l u n g s , s u f f i c i e n t t o d i s l o d g e a f o r e i g n b o d y . 

u n a b l e t o c r y f o r h e l p . H e m a y d i e o f a s p h y x i a u n l e s s 

i m m e d i a t e f i r s t a i d m e a s u r e s a r e t a k e n . T h e m e a s u r e s c o n 

s i s t o f p o u n d i n g o n t h e b a c k , t u r n i n g t h e p a t i e n t u p s i d e 

d o w n a n d f o l l o w i n g H e i m l i c h m a n o e u v r e . T h e s e m e a s u r e s 

s h o u l d n o t b e d o n e i f p a t i e n t i s o n l y p a r t i a l l y o b s t r u c t e d , 

f o r f e a r o f c a u s i n g t o t a l o b s t r u c t i o n . 

Heimlich's manoeuvre. S t a n d b e h i n d t h e p e r s o n , a n d p l a c e 

y o u r a r m s a r o u n d h i s l o w e r c h e s t a n d g i v e f o u r a b d o m i n a l 

t h r u s t s . T h e r e s i d u a l a i r i n t h e l u n g s m a y d i s l o d g e t h e f o r 

e i g n b o d y p r o v i d i n g s o m e a i r w a y { F i g . 6 4 . 6 ) . 

C r i c o t h y r o t o m y o r e m e r g e n c y t r a c h e o s t o m y s h o u l d b e 

d o n e i f H e i m l i c h ' s m a n o e u v r e f a i l s . O n c e a c u t e r e s p i r a t o i y 

e m e r g e n c y i s o v e r , f o r e i g n b o d y c a n b e r e m o v e d b y d i r e c t 

l a r y n g o s c o p y o r b y l a r y n g o f i s s u r e , i f f o u n d i m p a c t e d . 

T r a c h e a l a n d b r o n c h i a l f o r e i g n b o d i e s c a n b e r e m o v e d 

b y b r o n c h o s c o p y w i t h f u l l p r e p a r a t i o n a n d u n d e r g e n e r a l 

a n a e s t h e s i a . E m e r g e n c y r e m o v a l o f t h e s e f o r e i g n b o d i e s i s 

n o t i n d i c a t e d u n l e s s t h e r e i s a i r w a y o b s t r u c t i o n o r t h e y a r e 

o f t h e v e g e t a b l e n a t u r e ( e . g . s e e d s ) a n d l i k e l y t o s w e l l u p . 

M e t h o d s t o r e m o v e t r a c h e o b r o n c h i a l f o r e i g n b o d y : 

\ . C o n v e n t i o n a l r i g i d b r o n c h o s c o p y . 

2 . R i g i d b r o n c h o s c o p y w i t h t e l e s c o p i c a i d . 

3 . B r o n c h o s c o p y w i t h C - a r m f l u o r o s c o p y . 

4 . U s e o f D o r m i a b a s k e t o r F o g a r t y ' s b a l l o o n f o r r o u n d e d 

o b j e c t s . 

5 . T r a c h e o s t o m y f i r s t a n d t h e n b r o n c h o s c o p y t h r o u g h 

t h e t r a c h e o s t o m e . 

6. T h o r a c o t o m y a n d b r o n c h o t o m y f o r p e r i p h e r a l f o r 

e i g n b o d i e s . 

7 . F l e x i b l e f i b r e o p t i c b r o n c h o s c o p y i n s e l e c t e d a d u l t 

p a t i e n t s . 
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Ana tomy and Physiology o f 
Oesophagus 

Applied Anatomy 1 • Applied Physiology 

I t is a f i b r o m u s c u l a r t u b e , a b o u t 25 c m l o n g i n an a d u l t . I t 

e x t e n d s f r o m t h e l o w e r e n d o f p h a r y n x ( C J t o t h e cardiac 

e n d o f s t o m a c h ( T n ) ( F i g . 6 5 . 1 ) . I t runs v e r t i c a l l y b u t 

i n c l i n e s t o t h e l e f t f r o m its o r i g i n t o t h o r a c i c i n l e t a n d 

aga in f r o m T t o oesophageal o p e n i n g i n t h e d i a p h r a g m . I t 

s h o w s t h r e e n o r m a l c o n s t r i c t i o n s a n d i t is i m p o r t a n t t o 

k n o w t h e i r l o c a t i o n at o e s o p h a g o s c o p y . T h e y are: 

1 . A t p h a r y n g o - o e s o p h a g e a l j u n c t i o n (C( )—15 c m f r o m 

t h e u p p e r i n c i s o r s . 

2 . A t c ross ing o f a r c h o f aorta a n d l e f t m a i n b r o n c h u s 

( T 4 ) — 2 5 c m f r o m u p p e r i n c i s o r s . 

3 . W h e r e i t p ierces t h e d i a p h r a g m ( T | Q ) — 4 0 c m f r o m 

u p p e r i n c i s o r s . 

F o r e i g n b o d i e s i n t h e oesophagus can be h e l d u p at 

these c o n s t r i c t i o n s . 

T h e wall o f oesophagus consists o f f o u r layers. F r o m 

w i t h i n o u t w a r d s , t h e y are: 

( a ) Mucosa, w h i c h is l i n e d b y s t r a t i f i e d s q u a m o u s 

e p i t h e l i u m . 

( b ) Submucosa, w h i c h c o n n e c t s m u c o s a t o m u s c u l a r layer . 

( c ) Muscular layer, w h i c h has i n n e r c i r c u l a r a n d o u t e r l o n 

g i t u d i n a l f ibres . C i r c u l a r f ibres at t h e l o w e r e n d are 

t h i c k e n e d t o f o r m a cardiac s p h i n c t e r . T h e u p p e r 

t h i r d o f oesophagus has str iated, the l o w e r t h i r d s m o o t h , 

a n d t h e m i d d l e t h i r d b o t h s t r ia ted a n d s m o o t h m u s c l e 

f ibres ( F i g . 6 5 . 2 ) . 

( d ) Fibrous layer, w h i c h forms loose c o v e r i n g o f oesophagus. 

Nerve Supply 

P a r a s y m p a t h e t i c f ibres c o m e f r o m vagus nerves ( X ) a n d 

s y m p a t h e t i c f ibres f r o m t h e s y m p a t h e t i c t r u n k . 

Lymphatic Drainage 

T h e c e r v i c a l , t h o r a c i c a n d a b d o m i n a l parts d r a i n respec

t i v e l y i n t o deep c e r v i c a l , p o s t e r i o r m e d i a s t i n a l a n d gastric 

n o d e s . 

M a n o m e t r i c studies have s h o w n t w o h i g h pressure zones 

i n oesophagus a n d t h e y f o r m t h e p h y s i o l o g i c a l s p h i n c t e r s . 

T h e upper oesophageal sphincter starts at the u p p e r b o r d e r 

o f oesophagus a n d is a b o u t 3—5 c m i n l e n g t h a n d f u n c t i o n s 

d u r i n g t h e act o f s w a l l o w i n g . 

T h e lower oesophageal sphincter is s i tuated at l o w e r p o r t i o n 

o f oesophagus . I t is also 3—5 c m i n l e n g t h a n d f u n c t i o n s t o 

p r e v e n t oesophageal r e f l u x . 

Pharynx-

Pharyngo-oesophagea 
junction 

Trachea 

Vertebral level Distance 
from 
incisors 

C6- - -15 cm 

Arch of aorta 

Left bronchus 

Oesophagus 

Right crus of diaphragm 

Gastro-
oesophageal 
i unction 

25 cm 

F i g u r e 65.1 

A n a t o m y o f o e s o p h a g u s a n d l e v e l s o f n o r m a l c o n s t r i c t i o n s 

f r o m t h e u p p e r i n c i s o r s . 
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Pharynx 

Striated muscle 

Mixed smooth and striated muscle 

Smooth mi 

Diaphragm 

Upper sphincter 
( 3 - 5 cm) 

Lower sphincter 
( 3 - 5 cm) 

F i g u r e 6 5 . 2 

O e s o p h a g u s a n d i t s s p h i n c t e r s . 

M i d d l e p o r t i o n o f oesophagus s h o w s a c t i v e peristalsis. 

T h e w a v e s are w e a k e r i n t h e u p p e r p a r t , b e c o m i n g g r a d u 

a l l y s t r o n g e r t o w a r d s t h e l o w e r p o r t i o n . 

P h y s i o l o g y o f S w a l l o w i n g 

T h e act o f s w a l l o w i n g is d i v i d e d i n t o t h r e e phases: 

( a ) O r a l o r b u c c a l 

( b ) P h a r y n g e a l 

( c ) O e s o p h a g e a l 

(a ) O r a l o r b u c c a l p h a s e T h e f o o d w h i c h is p l a c e d i n 

t h e m o u t h is c h e w e d , l u b r i c a t e d w i t h saliva, c o n v e r t e d 

i n t o a b o l u s a n d t h e n p r o p e l l e d i n t o t h e p h a r y n x b y e l e v a 

t i o n o f t h e t o n g u e against t h e palate . 

( b ) P h a r y n g e a l p h a s e I t is i n i t i a t e d w h e n t h e b o l u s o f 

f o o d c o m e s i n t o c o n t a c t w i t h p h a r y n g e a l m u c o s a . A series 

o f r e f l e x ac t ions take place c a r r y i n g t h e f o o d past o r o - a n d 

l a r y n g o p h a r y n x i n t o t h e oesophagus . T h e c o m m u n i c a 

t i o n s i n t o n a s o p h a r y n x , o r a l c a v i t y a n d l a r y n x are c u t o f f . 

( i ) C l o s u r e o f n a s o p h a r y n x : Sof t palate c o n t r a c t s against 

t h e Passavant's r i d g e o n t h e p o s t e r i o r p h a r y n g e a l w a l l 

a n d c o m p l e t e l y cuts o f f t h e n a s o p h a r y n x f r o m t h e 

o r o p h a r y n x . 

( i i ) C l o s u r e o f o r o p h a r y n g e a l i s t h m u s : T h e e n t r y o f f o o d 

b a c k i n t o o r a l c a v i t y is p r e v e n t e d b y c o n t r a c t i o n o f 

t o n g u e against t h e palate a n d s p h i n c t e r i c a c t i o n o f 

palatoglossal muscles . 

( i i i ) C l o s u r e o f l a r y n x : A s p i r a t i o n i n t o t h e l a r y n x is p r e 

v e n t e d b y t e m p o r a r y cessation o f r e s p i r a t i o n , c losure 

o f l a r y n g e a l i n l e t b y c o n t r a c t i o n o f a r y e p i g l o t t i c f o l d s , 

closure o f false a n d t r u e cords, and r i s ing o f l a r y n x u n d e r 

t h e base o f t o n g u e . T h e r o l e o f e p i g l o t t i s i n p r o v i d i n g 

p r o t e c t i o n t o l a r y n x is n o t clear b u t i t is seen t o de f l ec t 

b a c k w a r d s w h e n f o o d passes i n t o the p y r i f o m i fossae. 

( i v ) C o n t r a c t i o n o f p h a r y n g e a l muscles a n d r e l a x a t i o n o f 

c r i c o p h a r y n g e u s : R e l a x a t i o n o f c r i c o p h a r y n g e u s m u s 

cles is so t i m e d a n d s y n c h r o n o u s t h a t f o o d passes f r o m 

p h a r y n x i n t o t h e oesophagus d u r i n g c o n t r a c t i o n o f 

p h a r y n g e a l muscles . 

( c ) O e s o p h a g e a l p h a s e A f t e r f o o d enters the oesophagus, 

t h e c r i c o p b a r y n g e a l s p h i n c t e r closes a n d t h e p e r i s t a l t i c 

m o v e m e n t s o f oesophagus take the b o l u s d o w n the s t o m a c h . 

G a s t r o - o e s o p h a g e a l s p h i n c t e r at t h e l o w e r e n d o f o e s o p h a 

gus relaxes w e l l b e f o r e per is ta l t i c w a v e reaches a n d p e r m i t s 

fluids t o pass. B o l u s o f f o o d is passed b y c o n t r a c t i o n o f 

per i s ta l t i c w a v e s a n d t h e n the s p h i n c t e r closes. 

R e g u r g i t a t i o n o f f o o d b a c k f r o m s t o m a c h i n t o o e s o p h a 

gus is p r e v e n t e d b y (i) t o n e o f gas t ro -oesophagea l s p h i n c 

ter , ( i i ) n e g a t i v e i n t r a t h o r a c i c pressure, ( i i i ) p i n c h - c o c k 

ef fec t o f d i a p h r a g m , ( i v ) m u c o s a l f o l d s , (v) oesophagogas -

t r i c angle, a n d (vi) s l ight p o s i t i v e i n t r a - a b d o m i n a l pressure. 



Disorders o f Oesophagus 

A C U T E O E S O P H A G I T I S 

I t is acute i n f l a m m a t i o n o f t h e oesophagus a n d can be d u e 

t o (a) i n g e s t i o n o f h o t l i q u i d s ; (b) i n g e s t i o n o f caustic o r 

c o r r o s i v e agents; (c) l a c e r a t i o n d u e t o s w a l l o w e d f o r e i g n 

b o d y , o r t r a u m a o f oesophagoscopy; (d) m o n i l i a l i n f e c t i o n o f 

oesophagus f r o m t h r u s h i n t h e o r a l c a v i t y a n d (e) systemic 

d i s o r d e r , l i k e p e m p h i g u s . 

P a t i e n t c o m p l a i n s o f dysphagia , r e t r o s t e r n a l b u r n i n g o r 

haem atem es i s . D i a g n o s i s c a n be m a d e f r o m h i s t o r y , X - r a y 

studies a n d o e s o p h a g o s c o p y . 

P E R F O R A T I O N O F O E S O P H A G U S 

A e t i o l o g y 

P e r f o r a t i o n o r t h e r u p t u r e o f oesophagus results f r o m : 

( a ) Instrumental trauma, i . e . oesophagoscopy o r d i l a t a t i o n o f 

s t r ic tures w i t h b o u g i e s . T h e c o m m o n site o r r u p t u r e 

i n these cases is j u s t a b o v e t h e u p p e r s p h i n c t e r ; s o m e 

t i m e s i t is t h e l o w e r oesophagus near t h e h i a t u s . 

( b ) Spontaneous rupture. T h i s u s u a l l y f o l l o w s v o m i t i n g a n d 

i n v o l v e s m o s t l y t h e l o w e r t h i r d oesophagus . P o s t -

e m e t i c r u p t u r e o f a l l t h e layers o f oesophagus is ca l led 

B o e r h a a v e ' s s y n d r o m e . 

D i a g n o s i s 

E a r l y diagnosis is i m p e r a t i v e , as m e d i a s t i n i t i s , r e s u l t i n g f r o m 

r u p t u r e , c a n r a p i d l y p r o v e fata l . A l l pa t ients c o m p l a i n i n g 

o f p a i n i n t h e n e c k o r i n t e r s c a p u l a r r e g i o n , f o l l o w i n g a n 

o e s o p h a g o s c o p y , s h o u l d be suspected o f a p e r f o r a t i o n . 

T h e features of cervical oesophageal rupture are p a i n , f ever , 

d i f f i c u l t y t o s w a l l o w a n d l o c a l tenderness , a l o n g w i t h signs 

o f s u r g i c a l e m p h y s e m a i n t h e n e c k . 

T h e features of thoracic oesophageal rupture are p a i n , r e f e r r e d 

t o t h e i n t e r s c a p u l a r r e g i o n , f e v e r 1 0 2 — 1 0 4 ° F ( 3 9 — 4 0 ° C ) , 

signs o f s h o c k , surg ica l e m p h y s e m a i n t h e n e c k , c r u n c h i n g 

s o u n d o v e r t h e hear t ( H a m m a n ' s s i g n , because o f a ir i n t h e 

m e d i a s t i n u m ) a n d p n e u m o t h o r a x . 

X - r a y s o f t h e chest a n d n e c k are essential. T h e y m a y 

reveal w i d e n i n g o f t h e m e d i a s t i n u m a n d r e t r o v i s c e r a l space, 

surgica l e m p h y s e m a , p n e u m o t h o r a x , p l e u r a l e f f u s i o n o r gas 

u n d e r t h e d i a p h r a g m . 

T r e a t m e n t 

A l l o r a l feeds are s t o p p e d i m m e d i a t e l y . N u t r i t i o n is m a i n 

t a i n e d t h r o u g h i . v . r o u t e . M a s s i v e doses o f a n t i b i o t i c s are 

g i v e n i . v . t o c o m b a t i n f e c t i o n . 

E a r l y p e r f o r a t i o n s o f c e r v i c a l oesophagus can be m a n 

aged b y c o n s e r v a t i v e measures; dra inage is r e q u i r e d o n l y 

i f s u p p u r a t i o n d e v e l o p s . R e t r o v i s c e r a l space a n d / o r u p p e r 

m e d i a s t i n u m can be d r a i n e d t h r o u g h t h e n e c k . 

R u p t u r e o f t h o r a c i c oesophagus is m o r e ser ious a n d 

c o n s e r v a t i v e t r e a t m e n t r a r e l y succeeds. I f diagnosis is m a d e 

ear ly ( w i t h i n 6 h o u r s ) , p e r f o r a t i o n is s u r g i c a l l y r e p a i r e d 

a n d p l e u r a l c a v i t y d r a i n e d . I f diagnosis is d e l a y e d , r e p a i r is 

n o t poss ib le ; s u r g e r y is t h e n r e s t r i c t e d to d r a i n a g e o f t h e 

i n f e c t e d area. 

C O R R O S I V E B U R N S O F O E S O P H A G U S 

A e t i o l o g y 

A c i d s , alkalies o r o t h e r chemica l s m a y be s w a l l o w e d a c c i 

d e n t a l l y i n c h i l d r e n o r t a k e n w i t h t h e p u r p o s e o f s u i c i d e i n 

adul ts . 

P a t h o l o g y 

S e v e r i t y o f oesophagea l b u r n s depends o n t h e nature of 

corrosive substance, its quantity and concentration a n d t h e dura

tion of its contact w i t h t h e oesophageal w a l l . A l k a l i e s are 

m o r e des t ruc t ive a n d penetrate deep i n t o t h e layers o f the 
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oesophagus. W i t h lye b u r n s , e n t i r e oesophagus a n d s t o m a c h 

m a y s l o u g h o f f caus ing fatal m e d i a s t i n i t i s a n d p e r i t o n i t i s . 

O e s o p h a g e a l b u r n s r u n t h r o u g h t h r e e stages: 

( i ) Stages o f acute necrosis . 

( i i ) Stage o f g r a n u l a t i o n s : S l o u g h separates l e a v i n g g r a n 

u l a t i n g u l c e r . 

( i i i ) Stage o f s t r i c t u r e : S t r i c t u r e f o n n a t i o n begins at 2 w e e k s 

a n d c o n t i n u e s f o r 2 m o n t h s o r l o n g e r . 

E v a l u a t i o n o f P a t i e n t s 

E v a l u a t e t h e p a t i e n t a n d d e t e r m i n e t h e t y p e o f caustic 

i n g e s t e d , signs a n d s y m p t o m s o f s h o c k , u p p e r a i r w a y 

o b s t r u c t i o n , m e d i a s t i n i t i s , p e r i t o n i t i s , ac id-base i m b a l a n c e , 

a n d associated b u r n s o f face, l ips and ora l c a v i t y . T a k e X - r a y 

o f t h e chest a n d soft tissue lateral v i e w o f n e c k . 

M a n a g e m e n t 

(a ) H o s p i t a l i s e t h e p a t i e n t . 

( b ) T r e a t s h o c k a n d acid-base i m b a l a n c e b y i . v . fluids a n d 

e l e c t r o l y t e s . M o n i t o r u r i n e o u t p u t f o r r e n a l f a i l u r e . 

( c ) R e l i e v e p a i n . 

( d ) R e l i e v e a i r w a y o b s t r u c t i o n . T r a c h e o s t o m y m a y b e 

r e q u i r e d . 

( e ) N e u t r a l i s a t i o n o f t h e c o r r o s i v e b y a p p r o p r i a t e w e a k 

a c i d o r a l k a l i , g i v e n b y m o u t h , c a n b e d o n e b u t is 

e f f e c t i v e o n l y i f d o n e w i t h i n f i r s t 6 h o u r s . 

( f ) Parentera l a n t i b i o t i c s s h o u l d be s tar ted i m m e d i a t e l y 

a n d c o n t i n u e d f o r 3 - 6 w e e k s d e p e n d i n g o n t h e degree 

o f b u m s . 

( g ) Pass a nasogastric t u b e . I t is u s e f u l t o f e e d t h e p a t i e n t 

a n d t o m a i n t a i n oesophageal l u m e n . 

( h ) O e s o p h a g o s c o p y . S o m e advocate an early o e s o p h a g o 

scopy w i t h i n 2 days to k n o w i f b u r n s i n t h e oesophagus 

have o c c u r r e d a n d i f so, t h e i r degree a n d e x t e n t so as t o 

p l a n f u r t h e r t r e a t m e n t . O e s o p h a g o s c o p e is n o t passed 

b e y o n d t h e f i r s t severe c i r c u m f e r e n t i a l b u r n . 

( i ) S te ro ids s h o u l d be s tar ted w i t h i n 48—96 h o u r s a n d 

c o n t i n u e d f o r 4—6 w e e k s t o p r e v e n t s t r i c t u r e . 

(j) F o l l o w t h e p a t i e n t w i t h o e s o p h a g o g r a m a n d o e s o p h a 

g o s c o p y e v e r y t w o w e e k s , t i l l h e a l i n g is c o m p l e t e , f o r 

t h e d e v e l o p m e n t o f a n y s t r i c t u r e . 

( k ) I f s t r i c t u r e d e v e l o p s i t can b e t r e a t e d b y : 

(i) O e s o p h a g o s c o p y a n d p r o g r a d e d i l a t a t i o n s , i f 

p e r m e a b l e , 

( i i ) G a s t r o s t o m y a n d r e t r o g r a d e d i l a t a t i o n , i f 

i m p e r m e a b l e , 

( i i i ) O e s o p h a g e a l r e c o n s t r u c t i o n o r by-pass , i f d i l a t a 

t i o n s are i m p o s s i b l e . 

(1) Patients o f c o r r o s i v e in jur ies o f oesophagus m a y r e q u i r e 

l i f e - l o n g f o l l o w - u p . 

B E N I G N S T R I C T U R E S O F O E S O P H A G U S 

A e t i o l o g y 

T h e s t r i c tures usual ly o c c u r w h e n m u s c u l a r coat o f t h e 

oesophagus is d a m a g e d . T h e c o m m o n causes are: 

( a ) B u m s d u e t o c o r r o s i v e substances o r h o t fluids. 

( b ) T r a u m a t o oesophageal w a l l d u e t o i m p a c t e d f o r e i g n 

b o d i e s o r i n s t r u m e n t a t i o n o r e x t e r n a l i n j u r i e s . 

( c ) U l c e r a t i o n s d u e t o r e f l u x oesophagi t i s . 

( d ) U l c e r a t i o n s d u e t o d i p h t h e r i a , t y p h o i d . 

(e ) Sites o f s u r g i c a l anastomosis . 

( f ) C o n g e n i t a l , u s u a l l y i n t h e l o w e r t h i r d . 

C l i n i c a l F e a t u r e s a n d D i a g n o s i s 

D y s p h a g i a , f i rs t t o solids a n d t h e n t o l i q u i d s , is the c o m m o n 

c o m p l a i n t . W h e n o b s t r u c t i o n is c o m p l e t e , r e g u r g i t a t i o n 

a n d c o u g h m a y o c c u r . P a t i e n t is m a l n o u r i s h e d . 

B a r i u m s w a l l o w establishes t h e diagnosis . O e s o p h a g o 

scopy is r e q u i r e d t o e x c l u d e m a l i g n a n c y . 

T r e a t m e n t 

(a) P r o g r a d e d i l a t a t i o n w i t h b o u g i e s I t s h o u l d be d o n e 

u n d e r d i r e c t v i s i o n t h r o u g h oesophagoscope . D i l a t a t i o n s 

m a y be r e q u i r e d f r e q u e n t l y . 

(b) G a s t r o s t o m y I t helps t o feed t h e patients a n d g i v e rest 

t o t h e i n f l a m e d area a b o v e t h e s t r ic tures . A f t e r a f e w days, 

w h e n i n f l a m m a t i o n subsides, l u m e n m a y b e c o m e v i s i b l e 

a n d p r o g r a d e d i l a t a t i o n can be res tored. Pa t ient can be g i v e n 

a t h r e a d t o s w a l l o w , w h i c h is r e c o v e r e d f r o m t h e s t o m a c h , 

a n d p r o g r a d e o r r e t r o g r a d e b o u g i n a g e can be d o n e . 

( c ) S u r g e r y E x c i s i o n o f s t r i c t u r e d segment and r e c o n s t r u c 

t i o n o f f o o d passage u s i n g s t o m a c h , c o l o n o r j e j u n u m . 

H I A T U S H E R N I A 

I t is d i s p l a c e m e n t o f s t o m a c h i n t o t h e chest t h r o u g h 

oesophagea l o p e n i n g o f t h e d i a p h r a g m . M o s t pat ients are 

e l d e r l y , past 4 0 years. T h i s d i s o r d e r is o f t w o types : 

(a ) Sliding. S t o m a c h is p u s h e d i n t o t h e t h o r a x , i n l i n e w i t h 

t h e oesophagus . R e f l u x oesophagi t i s is c o m m o n a n d 

m a y g i v e rise t o u l c e r a t i o n a n d stenosis. H a e m a t e m e s i s 

m a y o c c u r . I t is caused b y raised i n t r a - a b d o m i n a l 

pressure. 

( b ) Paraoesophageal. A p a r t o f t h e s t o m a c h a l o n g w i t h its 

p e r i t o n e a l c o v e r i n g passes u p i n t o t h e t h o r a x b y t h e 
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side o f oesophagus . T h e gas t ro -oesophagea l j u n c t i o n 

sti l l remains b e l o w the d i a p h r a g m and the angle b e t w e e n 

oesophagus a n d s t o m a c h is m a i n t a i n e d . T h e r e is n o 

r e f l u x oesophagi t i s i n th is t y p e o f h e r n i a . T h e m a i n 

s y m p t o m is d y s p n o e a o n e x e r t i o n d u e t o p o s i t i o n o f 

s t o m a c h i n t h e t h o r a x , a n d s o m e t i m e s b l e e d i n g . 

Diagnosis o f b o t h types o f h iatus h e r n i a c a n b e m a d e b y 

b a r i u m s w a l l o w . 

H T r e a t m e n t £ 

M a i n l y i t is surgical ; the hern ia is r e d u c e d and d i a p h r a g m a t i c 

o p e n i n g repa i red . E a r l y cases a n d those u n f i t f o r surgery m a y 

be t r e a t e d c o n s e r v a t i v e l y t o r e d u c e r e f l u x oesophagi t i s b y 

measures s u c h as (i) s l e e p i n g w i t h h e a d a n d chest raised; 

( i i ) a v o i d a n c e o f s m o k i n g ; ( i i i ) use o f d r u g s t h a t r e d u c e 

a c i d i t y (antacids a n d p r o t o n p u m p i n h i b i t o r s ) ; ( i v ) r e d u c 

t i o n o f o b e s i t y ; a n d (v) a t t e n t i o n t o t h e causes w h i c h raises 

i n t r a - a b d o m i n a l pressure. 

f e e l i n g o f l u m p is m o r e m a r k e d b e t w e e n t h e meals r a t h e r 

t h a n d u r i n g a m e a l . S u c h a p a t i e n t m a y h a v e fear o f cancer 

i n t h e t h r o a t . C l i n i c a l e x a m i n a t i o n o f t h e p h a r y n x , l a r y n x 

a n d base o f t o n g u e is n o r m a l . 

Treatment is reassurance t o t h e p a t i e n t w h e n n o cause 

has b e e n f o u n d . 

M O T I L I T Y D I S O R D E R S O F 

O E S O P H A G U S 

T h e y can be d i v i d e d i n t o : 

(a ) H y p e r m o t i l i t y d i s o r d e r , e .g. c r i c o p h a r y n g e a l spasm, 

d i f fuse oesophageal spasm, n u t c r a c k e r oesophagus . 

( b ) H y p o m o t i l i t y d isorders , e .g . cardiac achalasia, g a s t r o -

oesophageal r e f l u x , s c l e r o d e r m a , a m y o t r o p h i c lateral 

sclerosis. 

T h e y m a y i n v o l v e t h e u p p e r s p h i n c t e r , l o w e r s p h i n c t e r 

o r t h e b o d y o f oesophagus . 

P L U M M E R - V I N S O N 

( P A T T E R S O N B R O W N - K E L L Y ) S Y N D R O M E 

Classical features o f t h i s s y n d r o m e i n c l u d e dysphagia , i r o n -

d e f i c i e n c y anaemia , glossitis, angular s tomat i t i s , k o i l o n y c h i a 

( s p o o n i n g o f nails) a n d a c h l o r h y d r i a . T h e r e is a t r o p h y o f 

t h e m u c o u s m e m b r a n e o f t h e a l i m e n t a r y t rac t . 

P r e d o m i n a n t l y , i t affects females past 40 years. B a r i u m 

s w a l l o w s h o w s a w e b i n t h e p o s t - c r i c o i d r e g i o n a n d t h e 

same can be seen o n o e s o p h a g o s c o p y . I t is d u e t o s u b e p i 

t h e l i a l f ibros is i n th is r e g i o n . 

A b o u t 1 0 % o f t h e cases w i t h th is s y n d r o m e w i l l d e v e l o p 

p o s t - c r i c o i d c a r c i n o m a . I t also predisposes t o t h e d e v e l o p 

m e n t o f c a r c i n o m a i n t h e t o n g u e , b u c c a l m u c o s a , p h a r y n x , 

oesophagus a n d t h e s t o m a c h . 

C r i c o p h a r y n g e a l S p a s m 

T r e a t m e n t 

( i ) T o connect anaemia b y ora l/parentera l i r o n . S e r u m 

levels o f i r o n are m o r e i m p o r t a n t t h a n h a e m o g l o b i n 

l e v e l . A s s o c i a t e d B 1 2 a n d B ( [ d e f i c i e n c y s h o u l d also be 

c o r r e c t e d ; 

( i i ) d i l a t a t i o n o f t h e w e b b e d area b y oesophageal bougies . 

G L O B U S ( H Y S T E R I C U S ) P H A R Y N G E U S 

I t is a f u n c t i o n a l d i s o r d e r w h e r e t h e p a t i e n t c o m p l a i n s o f 

" l u m p " i n t h e t h r o a t . T h e r e is n o t r u e d y s p h a g i a . I n fact , 

I t is caused b y f a i l u r e o f t h e u p p e r oesophageal s p h i n c t e r 

t o r e l a x p r o p e r l y . T h e r e is i n c o o r d i n a t i o n b e t w e e n r e l a x 

a t i o n o f t h e u p p e r oesophageal s p h i n c t e r a n d s i m u l t a n e o u s 

c o n t r a c t i o n o f t h e p h a r y n x . T h e c o m m o n causes are cere 

b r o v a s c u l a r accidents , P a r k i n s o n ' s disease, b u l b a r p o l i o , 

m u l t i p l e sclerosis a n d m u s c u l a r d y s t r o p h i e s . 

g D i f f u s e O e s o p h a g e a l S p a s m Jj 

I t is character ised b y s t r o n g n o n - p e r i s t a l t i c c o n t r a c t i o n s o f 

t h e b o d y o f oesophagus w h i l e s p h i n c t e r i c r e l a x a t i o n is 

n o r m a l . T h e symptoms consist o f dysphagia o r o d y n o p h a g i a 

w i t h substernal chest p a i n , s i m u l a t i n g a n g i n a p e c t o r i s . 

B a r i u m s w a l l o w m a y s h o w s e g m e n t e d oesophagea l spasms 

g i v i n g a rosary, bead or a cork-screw type o f oesophagus, t h o u g h 

i t m a y b e n o n n a l i n s o m e . M a n o m e t r y s h o w s n o r m a l 

r e l a x a t i o n o f t h e s p h i n c t e r o n s w a l l o w i n g . T h e treatment is 

d i l a t a t i o n o f l o w e r oesophagus . Severe cases m a y r e q u i r e 

m y o t o m y o f oesophagus f r o m t h e a r c h o f aorta t o l o w e r 

s p h i n c t e r . 

J N u t - c r a c k e r O e s o p h a g u s J 

T h e s e are s t r o n g , h i g h a m p l i t u d e oesophagea l c o n t r a c t i o n s 

b u t t h e c o n t r a c t i o n s r e m a i n p e r i s t a l t i c ( c o m p a r e di f fuse 

oesophageal spasm w h e r e c o n t r a c t i o n s are n o n - p e r i s t a l t i c ) . 

I t causes dysphagia a n d substernal p a i n . 



D i s e a s e s o f O e s o p h a g u s 

Cardiac Achalasia 

I t i s c h a r a c t e r i s e d b y t h e a b s e n c e o f p e r i s t a l s i s i n t h e b o d y 

o f o e s o p h a g u s a n d h i g h r e s t i n g p r e s s u r e i n l o w e r o e s o p h -

g e a l s p h i n c t e r ; t h e l a t t e r a l s o d o e s n o t r e l a x d u r i n g 

s w a l l o w i n g . 

T h e symptoms o f c a r d i a c a c h a l a s i a i n c l u d e d y s p h a g i a , 

w h i c h i s m o r e t o l i q u i d s t h a n s o l i d s ( r e v e r s e o f t h a t s e e n i n 

m a l i g n a n c y o r s t r i c t u r e s ) a n d r e g u r g i t a t i o n o f s w a l l o w e d 

f o o d p a r t i c u l a r l y a t n i g h t . 

T h e diagnosis i s m a d e b y : ( a ) r a d i o g r a p h y ( b a r i u m s w a l l o w 

s h o w s d i l a t e d o e s o p h a g u s w i t h n a r r o w e d rat tail lower e n d ) , 

s o m e t i m e s a l s o c a l l e d b i r d - b e a k a p p e a r a n c e ; ( b ) m a n o m e t r i c 

s t u d i e s ( l o w p r e s s u r e i n t h e b o d y o f o e s o p h a g u s a n d h i g h 

p r e s s u r e a t l o w e r s p h i n c t e r a n d f a i l u r e o f t h e s p h i n c t e r t o 

r e l a x ) ; ( c ) e n d o s c o p y ( t o e x c l u d e b e n i g n s t r i c t u r e o r a n y 

d e v e l o p m e n t o f c a r c i n o m a w h i c h i s a c o m m o n c o m p l i c a t i o n 

o f t h i s d i s o r d e r . 

T h e treatment o f c h o i c e i s t h e m o d i f i e d H e l l e r ' s o p e r a t i o n 

( m y o t o m y o f t h e n a r r o w e d l o w e r p o r t i o n o f t h e o e s o p h a 

g u s ) . F o r c e f u l p n e u m a t i c d i l a t a t i o n o f t h e l o w e r o e s o p h a g u s 

c a n b e d o n e i n t h o s e u n f i t f o r s u r g e r y . 

[ Gastro-oesophageal Reflux J 

I t i s d u e t o d e c r e a s e d f u n c t i o n o f l o w e r o e s o p h a g e a l s p h i n c 

t e r t h u s p e r m i t t i n g r e g u r g i t a t i o n o f g a s t r i c c o n t e n t s i n t o 

o e s o p h a g u s . O t h e r c a u s e s o f g a s t r o - o e s o p h a g e a l r e f l u x 

a r e p r e g n a n c y , h i a t u s h e r n i a , s c l e r o d e r m a , e x c e s s i v e u s e 

o f t o b a c c o a n d a l c o h o l , a n d d r u g s t h a t r e l a x t h e s m o o t h 

m u s c l e ( a n t i c h o l i n e r g i c , b e t a - a d r e n e r g i c d r u g s a n d c a l c i u m -

c h a n n e l b l o c k e r s ) . 

T h e symptoms o f o e s o p h a g e a l r e f l u x i n c l u d e s u b s t e r n a l 

p a i n , h e a r t b u r n , a n d r e g u r g i t a t i o n . 

T h e treatment c o n s i s t s o f : 

( a ) E l e v a t i o n o f t h e h e a d o f b e d a t n i g h t . 

( b ) A v o i d i n g f o o d a t l e a s t 3 h o u r s b e f o r e b e d t i m e . 

( c ) A n t a c i d s . 

( d ) D r u g s t h a t i n c r e a s e t o n e o f l o w e r o e s o p h a g e a l s p h i n c 

t e r , e . g . m e t o c l o p r a m i d e . 

( e ) H 3 r e c e p t o r a n t a g o n i s t s , e . g . c i m e t i d i n e a n d 

r a n i t i d i n e . 

( f ) A v o i d i n g s m o k i n g , a l c o h o l , c a f f e i n e , c h o c o l a t e s , m i n t s 

a n d c a r b o n a t e d d r i n k s . 

( g ) A n t i r e f l u x s u r g e r y , e . g . N i s s e n ' s f u n d o p l i c a t i o n . 

Complications of Gastro-oesophageal Reflux 

I . O e s o p h a g u s 

O e s o p h a g i t i s , o e s o p h a g e a l m u c o s a l e r o s i o n a n d 

h a e m o r r h a g e 

- B e n i g n o e s o p h a g e a l s t r i c t u r e 

• B a r r e t t ' s o e s o p h a g u s ( n o r m a l s q u a m o u s e p i t h e l i u m 

o f o e s o p h a g u s i s r e p l a c e d b y c o l u m n a r e p i t h e l i u m 

a s a r e s u l t o f c o n t i n u o u s i n f l a m m a t i o n ) . I t i s a p r e 

c a n c e r o u s c o n d i t i o n 

I I . L u n g 

• A s p i r a t i o n p n e u m o n i a 

• A s t h m a 

• B r o n c h i e c t a s i s 

I I I . L a r y n x 

8 P o s t e r i o r l a r y n g i t i s c a u s i n g v a g u e p a i n i n t h r o a t , 

h o a r s e n e s s a n d r e p e a t e d t h r o a t c l e a r i n g 

• P a c h y d e r m i a l a r y n g i s 

• C o n t a c t u l c e r s a n d g r a n u l o m a s 

• P o s t e r i o r g l o t t i c s t e n o s i s 

0 P a r o x y s m a l l a r y n g o s p a s m 

• C a r c i n o m a l a r y n x 

I V . E a r 

• O t i t i s m e d i a w i t h e f f u s i o n 

V . M i s c e l l a n e o u s 

• G l o b u s h y s t e r i c u s 

[ Scleroderma [ 

I t i s a s y s t e m i c c o l l a g e n d i s o r d e r primarily neural, b u t s e c o n d 

a r i l y w e a k e n i n g t h e s m o o t h m u s c l e s o f t h e l o w e r t w o -

t h i r d s o f o e s o p h a g u s a n d t h e l o w e r o e s o p h a g e a l s p h i n c t e r . 

D y s p h a g i a m a y p r e c e d e c u t a n e o u s l e s i o n s . B a r i u m s w a l l o w 

s h o w s a b s e n c e o f p e r i s t a l s i s i n d i s t a l t w o - t h i r d s o f t h e 

o e s o p h a g u s . M a n y o f t h e s e p a t i e n t s h a v e h i a t u s h e r n i a , o r 

r e f l u x o e s o p h a g i t i s a n d m a y d e v e l o p s t r i c t u r e i n d i s t a l p a r t 

o f t h e o e s o p h a g u s d u e t o r e c u r r e n t i n f l a m m a t i o n . 

[ Schatzki's Ring [ 

I t o c c u r s a t t h e j u n c t i o n o f s q u a m o u s a n d c o l u m n a r e p i 

t h e l i u m a t t h e l o w e r e n d o f o e s o p h a g u s a n d h a s a l s o b e e n 

c a l l e d lower oesophageal ring. U s u a l l y s e e n i n p a t i e n t s a b o v e 

5 0 y e a r s o f a g e . C a u s e i s u n k n o w n . S y m p t o m a t i c p a t i e n t s 

c o m p l a i n o f i n t e r m i t t e n t d y s p h a g i a a n d s o m e m a y e v e n 

p r e s e n t w i t h b o l u s o b s t r u c t i o n . I t m a y b e a s s o c i a t e d w i t h 

h i a t u s h e r n i a . T r e a t m e n t i s o e s o p h a g e a l d i l a t a t i o n . 

N E O P L A S M S O F O E S O P H A G U S 

Benign Neoplasms 

B e n i g n n e o p l a s m s a r e r a r e c o m p a r e d t o m a l i g n a n t o n e s . 

L e i o m y o m a i s t h e m o s t c o m m o n a n d a c c o u n t s f o r t w o -

t h i r d s o f a l l t h e b e n i g n n e o p l a s m s . I t a r i s e s f r o m t h e s m o o t h 

m u s c l e a n d g r o w s i n t h e w a l l o f o e s o p h a g u s . D y s p h a g i a i s 



D i s o r d e r s o f O e s o p h a g u s 

p r o d u c e d w h e n t u m o u r exceeds t h e d i a m e t e r o f 5 c m . 

B a r i u m s w a l l o w s h o w s a n o v o i d filling defec t . E n d o s c o p y 

reveals a s u b m u c o s a l s w e l l i n g . B i o p s y s h o u l d n o t be t a k e n . 

T r e a t m e n t is e n u c l e a t i o n o f t h e t u m o u r b y t h o r a c o t o m y . 

M u c o s a l p o l y p s , l i p o m a s , fibromas a n d h a e m a n 

g i o m a s are o t h e r b e n i g n t u m o u r s . T h e y are o f t e n 

p e d u n c u l a t e d a n d present i n t h e oesophagea l l u m e n . 

E n d o s c o p i c r e m o v a l is a v o i d e d because o f t h e d a n g e r o f 

oesophagea l p e r f o r a t i o n . T r e a t m e n t is surg ica l e x c i s i o n b y 

o e s o p h a g o t o m y . 

C a r c i n o m a O e s o p h a g u s J 

Incidence 

I n c i d e n c e o f oesophageal c a r c i n o m a is h i g h i n C h i n a , Japan, 

U S S R a n d S o u t h A f r i c a . I n I n d i a , i t const i tutes 3 . 6 % o f all 

b o d y cancers i n t h e r i c h a n d 9 . 1 3 % o f those i n t h e p o o r . 

Aetiology 

S m o k i n g a n d a l c o h o l c o n s u m p t i o n are h i g h r i sk factors a n d 

so are s o m e p a r t i c u l a r d i e t a r y hab i t s . I n I n d i a , h i g h i n c i 

d e n c e is associated w i t h t o b a c c o c h e w i n g a n d s m o k i n g . 

A b o u t 5 % o f oesophageal cancers arise i n t h e p r e - e x i s t i n g 

p a t h o l o g i c a l lesions, s u c h as b e n i g n str ic tures , hiatus h e r n i a , 

cardiac achalasia and d i v e r t i c u l a . P l u m m e r - V i n s o n s y n d r o m e 

is a n o t h e r p r e d i s p o s i n g f a c t o r . 

Pathology 

S q u a m o u s cel l c a r c i n o m a is t h e m o s t c o m m o n (93%). A d e n o 

c a r c i n o m a (3%) is also seen, b u t i n t h e l o w e r oesophagus, 

a n d m a y be an u p w a r d e x t e n s i o n o f t h e gastric c a r c i n o m a . 

O t h e r types are rare . 

Spread of Carcinoma 

( a ) Direct. T h e l e s i o n m a y fill t h e l u m e n a n d i n f i l t r a t e t h e 

w a l l o f oesophagus . I t m a y also spread t o t h e a d j o i n 

i n g s t ruc tures s u c h as t h e t rachea , l e f t b r o n c h u s , aor ta 

o r p e r i c a r d i u m . I n v o l v e m e n t o f t h e r e c u r r e n t l a r y n 

geal nerves causes a s p i r a t i o n p r o b l e m s . 

( b ) Lymphatic. D e p e n d i n g o n t h e site i n v o l v e d , c e r v i c a l , 

m e d i a s t i n a l o r coel iac nodes m a y be i n v o l v e d . C e r v i c a l 

a n d t h o r a c i c lesions also spread to supraclavicular nodes . 

" S k i p l e s i o n s " m a y also o c c u r d u e t o spread t h r o u g h 

t h e s u b m u c o s a l l y m p h a t i c s . 

( c ) Blood borne. Metastases m a y d e v e l o p i n t h e l i v e r , l u n g s , 

b o n e a n d b r a i n . 

Clinical Features 

1. Early symptoms i n c l u d e substernal d i s c o m f o r t a n d p r e f 

erence f o r soft o r l i q u i d f o o d . 

2 . Progressive dysphagia and emaciation. D y s p h a g i a first t o 

sol ids a n d t h e n t o l i q u i d s . P a t i e n t loses w e i g h t a n d 

b e c o m e s e m a c i a t e d . 

3 . Pain. U s u a l l y s ignif ies e x t e n s i o n o f t u m o u r b e y o n d 

t h e w a l l s o f oesophagus . I t is r e f e r r e d t o t h e b a c k . 

4 . Aspiration problem. Spread o f cancer m a y cause l a r y n g e a l 

paralysis o r fistulae f o r m a t i o n l e a d i n g t o c o u g h , hoarse

ness o f v o i c e , asp i ra t ion p n e u m o n i a a n d m e d i a s t i n i t i s . 

Diagnosis 

1 . Barium swallow shows n a r r o w a n d i r r e g u l a r oesophageal 

l u m e n , w i t h o u t p r o x i m a l d i l a t a t i o n o f t h e oesophagus. 

2 . Oesophagoscopy. U s e f u l t o see t h e site o f i n v o l v e m e n t , 

e x t e n t o f t h e l e s i o n , a n d t o take b i o p s y . F l e x i b l e fibre 

o p t i c o e s o p h a g o s c o p y obviates t h e n e e d f o r g e n e r a l 

anaesthesia a n d gives a m a g n i f i e d v i e w . 

3 . Bronchoscopy he lps t o e x c l u d e e x t e n s i o n o f g r o w t h 

i n t o t h e t rachea a n d b r o n c h i . 

4 . C T scan is u s e f u l t o assess t h e e x t e n t o f disease a n d 

n o d a l metastases. 

Treatment 

S u r g e r y o f u p p e r t w o - t h i r d s o f oesophagus is d i f f i c u l t d u e 

t o grea t vessels a n d i n v o l v e m e n t o f m e d i a s t i n a l n o d e s . 

R a d i o t h e r a p y is t h e t r e a t m e n t o f c h o i c e . 

S u r g e r y is t h e p r e f e r r e d m e t h o d o f t r e a t m e n t f o r cancer 

o f l o w e r o n e t h i r d . T h e a f fec ted s e g m e n t , w i t h a w i d e 

m a r g i n o f oesophagus p r o x i m a l l y , a n d t h e f u n d u s o f s t o m 

a c h d i s t a l l y , c a n b e exc ised w i t h p r i m a r y r e c o n s t r u c t i o n o f 

t h e f o o d c h a n n e l . 

I n a d v a n c e d lesions, o n l y p a l l i a t i o n is possible . A n a l t e r 

n a t i v e f o o d c h a n n e l can be p r o v i d e d b y : 

( i ) A by-pass o p e r a t i o n . 

( i i ) O e s o p h a g e a l i n t u b a t i o n w i t h C e l e s t i n o r M o u s s e a u -

B a r b i n o r a s i m i l a r t u b e . 

( H i ) P e r m a n e n t g a s t r o s t o m y o r a f e e d i n g j e j u n o s t o m y . 

( i v ) Laser s u r g e r y : O e s o p h a g e a l g r o w t h is b u r n t w i t h N d : 

Y A G laser t o p r o v i d e a f o o d c h a n n e l . C h e m o t h e r a p y 

is used o n l y as a p a l l i a t i v e measure i n t h e l o c a l l y 

a d v a n c e d o r d i s s e m i n a t e d disease. 

Prognosis 

F i v e - y e a r s u r v i v a l is n o t m o r e t h a n 5 - 1 0 % . 



Dysphagia 

Dysphagia is d i f f i c u l t y i n s w a l l o w i n g . T h e t e r m odynophagia is 

used w h e n s w a l l o w i n g causes p a i n . T h e latter is m o r e m a r k e d 

i n u l c e r a t i v e a n d i n f l a m m a t o r y lesions o f f o o d passages-

o r a l c a v i t y , o r o p h a r y n x a n d oesophagus . 

^ A e t i o l o g y J 

T h e cause o f dysphagia m a y be pre-oesophageal ( i . e . d u e t o 

d i s t u r b a n c e i n t h e o r a l o r p h a r y n g e a l phase o f d e g l u t i t i o n ) , 

o r oesophageal ( w h e n d i s t u r b a n c e is i n oesophageal phase) . 

T h i s c lass i f i ca t ion is c l i n i c a l l y u s e f u l as m o s t o f t h e p r e -

oesophageal causes can be easily e x c l u d e d b y phys ica l e x a m 

i n a t i o n w h i l e oesophageal ones r e q u i r e i n v e s t i g a t i o n . 

Pre-oesophageal Causes 

(a) O r a l p h a s e . N o r m a l l y , f o o d m u s t be mast icated, l u b r i 

ca ted w i t h saliva, c o n v e r t e d i n t o a b o l u s b y m o v e m e n t s o f 

t o n g u e a n d t h e n p u s h e d i n t o t h e p h a r y n x b y e l e v a t i o n o f 

t h e t o n g u e against t h e h a r d palate . A n y d i s t u r b a n c e i n these 

events w i l l cause d y s p h a g i a . T h u s cause m a y b e : 

( i ) Disturbance in mastication: t r i s m u s , fractures o f m a n d i 

b l e , t u m o u r s o f t h e u p p e r o r l o w e r j a w , d isorders o f 

t e m p o r o m a n d i b u l a r j o i n t s . 

( i i ) Disturbance in lubrication: x e r o s t o m i a f o l l o w i n g r a d i o 

t h e r a p y , M i k u l i c z disease. 

( i i i ) Disturbance in mobility of tongue: paralysis o f t o n g u e , 

p a i n f u l ulcers , t u m o u r s o f t o n g u e , l i n g u a l abscess, t o t a l 

g l o s s e c t o m y . 

( i v ) Defects of palate: c l e f t pa la te , oronasa l f i s tu la . 

( v ) Lesions of buccal cavity and floor of mouth: s tomat i t i s , u l c e r 

a t i v e les ions , L u d w i g ' s a n g i n a . 

( b ) P h a r y n g e a l p h a s e . F o r a n o r m a l s w a l l o w , f o o d s h o u l d 

e n t e r t h e p h a r y n x a n d t h e n be d i r e c t e d t o w a r d s oesophageal 

o p e n i n g . A l l u n w a n t e d c o m m u n i c a t i o n s i n t o t h e n a s o p h a r 

y n x , l a r y n x , o r a l c a v i t y s h o u l d be c losed . D i s t u r b a n c e s i n 

th is phase c a n arise f r o m : 

( i ) Obstructive lesions of pharynx, e.g. t u m o u r s o f t o n s i l , soft 

palate , p h a r y n x , base o f t o n g u e , s u p r a g l o t t i c l a r y n x , 

o r e v e n o b s t r u c t i v e h y p e r t r o p h i c tons i l s . 

( i i ) Inflammatory conditions, e .g . acute t o n s i l l i t i s , p e r i t o n 

sil lar abscess, r e t r o o r p a r a - p h a r y n g e a l abscess, acute 

e p i g l o t t i t i s , o e d e m a l a r y n x . 

( i i i ) Spasmodic conditions, e .g . te tanus , rabies . 

( i v ) Paralytic conditions. Paralysis o f soft palate d u e t o d i p h 

t h e r i a , b u l b a r palsy, cerebrovascular acc idents . T h e y 

cause r e g u r g i t a t i o n i n t o t h e nose. 

Paralysis o f l a r y n x - l e s i o n s o f vagus a n d b i l a t e r a l 

s u p e r i o r l a r y n g e a l nerves cause a s p i r a t i o n o f f o o d i n t o t h e 

l a r y n x . 

Oesophageal Causes 

T h e lesions m a y l ie i n t h e l u m e n , i n t h e w a l l o r o u t s i d e t h e 

w a l l o f oesophagus . 

(a ) Lumen. O b s t r u c t i o n t o l u m e n can o c c u r i n atresia, f o r 

e i g n b o d y , s t r i c tures , b e n i g n o r m a l i g n a n t t u m o u r s . 

( b ) Wall. I t can be acute o r c h r o n i c oesophagi t i s , o r m o t i l 

i t y d i sorders . T h e l a t t e r are: 

(i) H y p o m o t i l i t y disorders, e.g. achalasia, s c le rodenna , 

a m y o t r o p h i c lateral sclerosis. 

( i i ) H y p e r m o t i l i t y disorders, e.g. c r i copharyngeal spasm, 

d i f f u s e oesophageal spasm. 

( c ) Outside the wall. T h e lesions cause o b s t r u c t i o n b y press

i n g o n t h e oesophagus f r o m o u t s i d e : 

(i) H y p o p h a r y n g e a l d i v e r t i c u l u m (see page 2 9 0 ) . 

( i i ) H i a t u s h e r n i a . 

( i i i ) C e r v i c a l o s t e o p h y t e s . 

( iv) T h y r o i d lesions, e.g. e n l a r g e m e n t , t u m o u r s , 

H a s h i m o t o ' s t h y r o i d i t i s . 

(v) M e d i a s t i n a l lesions, e .g. t u m o u r s o f m e d i a s t i n u m , 

l y m p h n o d e en largement , aort ic a n e u r y s m , cardiac 

e n l a r g e m e n t . 

(v i ) V a s c u l a r r ings (dysphagia l u s o r i a ) . 



J I n v e s t i g a t i o n s ^ 

1. H i s t o r y . A d e t a i l e d h i s t o r y i s o f p a r a m o u n t i m p o r t a n c e . 

A s c e r t a i n , i f d y s p h a g i a i s o f : 

( i ) S u d d e n o n s e t ( f o r e i g n b o d y o r i m p a c t i o n o f f o o d o n 

a p r e e x i s t i n g s t r i c t u r e o r m a l i g n a n c y , n e u r o l o g i c a l 

d i s o r d e r s ) , 

( i i ) P r o g r e s s i v e ( m a l i g n a n c y ) , 

( i i i ) I n t e r m i t t e n t ( s p a s m s o r s p a s m o d i c e p i s o d e s o v e r a n 

o r g a n i c l e s i o n ) , 

( i v ) M o r e t o l i q u i d s ( p a r a l y t i c l e s i o n s ) , 

( v ) M o r e t o s o l i d s a n d p r o g r e s s i n g e v e n t o l i q u i d s ( m a l i g 

n a n c y o r s t r i c t u r e ) , 

( v i ) I n t o l e r a n c e t o a c i d f o o d o r f r u i t j u i c e s ( u l c e r a t i v e 

l e s i o n s ) . 

N o t e a n y a s s o c i a t e d s y m p t o m s , e . g . r e g u r g i t a t i o n a n d 

h e a r t b u r n ( h i a t u s h e r n i a ) ; r e g u r g i t a t i o n o f u n d i g e s t e d f o o d 

w h i l e l y i n g d o w n , w i t h c o u g h a t n i g h t ( h y p o p h a r y n g e a l 

d i v e r t i c u l u m ) ; a s p i r a t i o n i n t o l u n g s ( l a r y n g e a l p a r a l y s i s ) ; 

a s p i r a t i o n i n t o t h e n o s e ( p a l a t a l p a r a l y s i s ) . 

2 . C l i n i c a l e x a m i n a t i o n E x a m i n a t i o n o f o r a l c a v i t y , 

o r o p h a r y n x , a n d l a r y n x a n d h y p o p h a r y n x c a n e x c l u d e m o s t 

o f t h e p r e - o e s o p h a g e a l c a u s e s o f d y s p h a g i a . E x a m i n a t i o n o f 

t h e n e c k , c h e s t a n d n e r v o u s s y s t e m , i n c l u d i n g c r a n i a l n e r v e s 

s h o u l d a l s o b e u n d e r t a k e n . 

3 . B l o o d e x a m i n a t i o n H a e m o g r a m i s i m p o r t a n t i n t h e 

d i a g n o s i s a n d t r e a t m e n t o f P l u m m e r - V i n s o n s y n d r o m e a n d 

t o k n o w t h e n u t r i t i o n a l s t a t u s o f t h e p a t i e n t . 

4 . R a d i o g r a p h y 

( a ) X-ray chest: T o e x c l u d e c a r d i o v a s c u l a r , p u l m o n a r y a n d 

m e d i a s t i n a l d i s e a s e s . 

( b ) Lateral view neck: T o e x c l u d e c e r v i c a l o s t e o p h y t e s a n d 

a n y s o f t t i s s u e l e s i o n s o f p o s t - c r i c o i d o r r e t r o p h a r y n 

g e a l s p a c e . 

( c ) Barium swallow: I t i s u s e f u l i n t h e d i a g n o s i s o f m a l i g 

n a n c y , c a r d i a c a c h a l a s i a , s t r i c t u r e s , d i v e r t i c u l a , h i a t u s 

h e r n i a o r o e s o p h a g e a l s p a s m s . C o m b i n e d w i t h fluo

r o s c o p i c c o n t r o l o r c i n e r a d i o g r a p h y , i t c a n h e l p i n t h e 

d i a g n o s i s o f m o t i l i t y d i s o r d e r s o f o e s o p h a g e a l w a l l o r 

s p h i n c t e r s . 

5. M a n o m e t r i c a n d p H s t u d i e s A p r e s s u r e t r a n s d u c e r 

a l o n g w i t h a p H e l e c t r o d e a n d a n o p e n - t i p p e d c a t h e t e r i s 

i n t r o d u c e d i n t o t h e o e s o p h a g u s t o m e a s u r e t h e p r e s s u r e s 

i n t h e o e s o p h a g u s a n d a t i t s s p h i n c t e r s . A c i d r e f l u x i n t o 

t h e o e s o p h a g u s i s m e a s u r e d b y p H e l e c t r o d e . I t a l s o m e a 

s u r e s t h e e f f e c t i v e n e s s o f o e s o p h a g u s t o c l e a r t h e a c i d l o a d 

a f t e r a c i d s o l u t i o n i s p u t i n t h e o e s o p h a g u s . T h e s e s t u d i e s 

h e l p i n m o t i l i t y d i s o r d e r s , g a s t r o - o e s o p h a g e a l r e f l u x a n d 

t o f i n d w h e t h e r o e s o p h a g e a l s p a s m s a r e s p o n t a n e o u s o r 

a c i d - i n d u c e d . 

6. O e s o p h a g o s c o p y I t g i v e s d i r e c t e x a m i n a t i o n o f o e s o p h 

a g e a l m u c o s a a n d p e r m i t s b i o p s y s p e c i m e n s . F l e x i b l e f i b r e -

o p t i c o r r i g i d s c o p e s c a n b e u s e d . 

7. O t h e r i n v e s t i g a t i o n s B r o n c h o s c o p y ( f o r b r o n c h i a l 

c a r c i n o m a ) , c a r d i a c c a t h e t e r i s a t i o n ( f o r v a s c u l a r a n o m a 

l i e s ) , t h y r o i d s c a n ( f o r m a l i g n a n t t h y r o i d ) m a y b e r e q u i r e d , 

d e p e n d i n g o n t h e c a s e . 



Foreign Bodies o f Food Passage 

A n i n g e s t e d f o r e i g n b o d y ( F B ) m a y l o d g e i n : 

1 . T h e t o n s i l . 

2 . T h e b a s e o f t o n g u e / v a l l e c u l a . 

3 . T h e p y r i f o r m f o s s a . 

4 . T h e o e s o p h a g u s . 

T o n s i l U s u a l l y , i t i s a s h a r p f i s h b o n e o r a n e e d l e i n o n e 

o f t h e t o n s i l l a r c r y p t s . I t c a n b e e a s i l y o b s e r v e d b y o r o p h a 

r y n g e a l e x a m i n a t i o n a n d r e m o v e d . 

B a s e o f t o n g u e o r v a l l e c u l a H e r e a g a i n i t i s u s u a l l y t h e 

f i s h b o n e o r a n e e d l e . I t c a n b e o b s e r v e d b y m i r r o r e x a m i 

n a t i o n . I t c a n b e r e m o v e d as a n office p r o c e d u r e b y a s k i n g 

t h e p a t i e n t t o h o l d h i s o w n t o n g u e w h i l e e x a m i n e r h o l d s 

a l a r g e l a r y n g e a l m i r r o r i n o n e h a n d a n d a c u r v e d f o r c e p s 

i n t h e o t h e r . 

P y r i f o r m f o s s a F i s h b o n e , c h i c k e n b o n e , n e e d l e o r a 

d e n t u r e m a y l o d g e i n t h e p y r i f o r m f o s s a . S m a l l f o r e i g n 

b o d i e s c a n b e r e m o v e d u n d e r l o c a l a n a e s t h e t i c w i t h a 

c u r v e d f o r c e p s as d e s c r i b e d a b o v e . L a r g e i m p a c t e d f o r e i g n 

b o d i e s o r t h o s e i n c h i l d r e n s h o u l d b e r e m o v e d b y e n d o s 

c o p y u n d e r g e n e r a l a n a e s t h e s i a . 

O e s o p h a g u s U s u a l f o r e i g n b o d i e s t h a t g e t l o d g e d i n t h e 

o e s o p h a g u s a r e a c o i n , p i e c e o f m e a t , c h i c k e n b o n e , d e n t u r e , 

s a f e t y p i n , o r a m a r b l e . 

£ Aetiology ^ 

1. Age. C h i l d r e n a r e m o r e o f t e n a f f e c t e d . T h e y h a v e a 

t e n d e n c y t o p u t a n y t h i n g i n t h e m o u t h . P l a y i n g w h i l e 

e a t i n g i s a n o t h e r f a c t o r . 

2 . Loss of protective mechanism. U s e o f u p p e r d e n t u r e 

p r e v e n t s t a c t i l e s e n s a t i o n a n d a f o r e i g n b o d y i s s w a l 

l o w e d u n d e t e c t e d . L o s s o f c o n s c i o u s n e s s , e p i l e p t i c 

s e i z u r e s , d e e p s l e e p o r a l c o h o l i c i n t o x i c a t i o n a r e o t h e r 

f a c t o r s . 

3 . Carelessness. P o o r l y p r e p a r e d f o o d , i m p r o p e r m a s t i c a 

t i o n , h a s t y e a t i n g a n d d r i n k i n g . 

4 . Narrowed oesophageal lumen. P i e c e s o f f o o d m a y b e 

h e l d u p i n c a s e s o f o e s o p h a g e a l s t r i c t u r e o r c a r c i n o m a . 

T h e f i r s t s y m p t o m o f c a r c i n o m a o e s o p h a g u s m a y b e 

s u d d e n o b s t r u c t i o n f r o m a f o r e i g n b o d y s u c h a s a 

p i e c e o f m e a t , f r u i t o r v e g e t a b l e . 

5 . Psychotics. F o r e i g n b o d y m a y b e s w a l l o w e d w i t h a n 

a t t e m p t t o c o m m i t s u i c i d e . 

Site of Lodgement o f Foreign Body 

B y f a r t h e c o m m o n e s t s i t e i s a t o r j u s t b e l o w t h e c r i c o p h a 

r y n g e a l s p h i n c t e r . F l a t o b j e c t s l i k e c o i n s a r e h e l d u p a t t h e 

s p h i n c t e r w h i l e o t h e r s a r e h e l d i n t h e u p p e r o e s o p h a g u s 

j u s t b e l o w t h e s p h i n c t e r d u e t o p o o r p e r i s t a l s i s . F o r e i g n 

b o d i e s w h i c h p a s s t h e s p h i n c t e r c a n b e h e l d u p a t t h e n e x t 

n a r r o w i n g a t b r o n c h o - a o r t i c c o n s t r i c t i o n o r a t t h e c a r d i a c 

e n d . S h a r p o r p o i n t e d o b j e c t s l o d g e a n y w h e r e i n t h e 

o e s o p h a g u s . 

Clinical Features [j 

Symptoms 

1. History o f i n i t i a l c h o k i n g o r g a g g i n g . 

2 . Discomfort or pain l o c a t e d j u s t a b o v e t h e c l a v i c l e o n t h e 

l i g h t o r l e f t o f t r a c h e a . D i s c o m f o r t i n c r e a s e s o n a t t e m p t s 

t o s w a l l o w . L o c a l d i s c o m f o r t m a y p o i n t t o t h e s i t e o f F B 

i n c e r v i c a l o e s o p h a g u s b u t n o t s o i n l o w e r o e s o p h a g u s . 

3 . Dysphagia. O b s t r u c t i o n t o s w a l l o w i n g m a y b e p a r t i a l 

o r t o t a l . P a r t i a l o b s t r u c t i o n b e c o m e s t o t a l w i t h time 

d u e t o o e d e m a . 

4 . Drooling of saliva. I t i s s e e n i n c a s e s o f t o t a l o b s t r u c t i o n . 

S a l i v a m a y b e a s p i r a t e d c a u s i n g p n e u m o n i t i s . 

5 . Respiratory distress. I m p a c t e d f o r e i g n b o d y i n t h e u p p e r 

o e s o p h a g u s c o m p r e s s e s p o s t e r i o r w a l l o f t r a c h e a c a u s 

i n g r e s p i r a t o r y o b s t r u c t i o n e s p e c i a l l y i n c h i l d r e n . 

L a r y n g e a l o e d e m a c a n d e v e l o p . 

6. Substernal or epigastric pain m a y o c c u r d u e t o o e s o p h a 

g e a l s p a s m o r i n c i p i e n t p e r f o r a t i o n . 



F o r e i g n B o d i e s o f F o o d P a s s a g e 

Signs 

! - T e n d e r n e s s i n t h e l o w e r p a r t o f n e c k o n t h e r i g h t o r 

l e f t o f t r a c h e a . 

2 . P o o l i n g o f s e c r e t i o n s i n t h e p y r i f o r m f o s s a o n i n d i r e c t 

l a r y n g o s c o p y . T h e y d o n o t d i s a p p e a r o n s w a l l o w i n g . 

3 . S o m e t i m e s a f o r e i g n b o d y m a y b e s e e n p r o t r u d i n g f r o m 

t h e o e s o p h a g e a l o p e n i n g i n t h e p o s t c r i c o i d r e g i o n . 

[ Investigations J 

1 . Plain X-rays. S o f t t i s s u e l a t e r a l v i e w o f n e c k , p o s t e r 

o a n t e r i o r , a n d l a t e r a l v i e w o f c h e s t m a y s h o w t h e 

p r e s e n c e a n d l o c a t i o n o f a r a d i o - o p a q u e f o r e i g n b o d y 

( F i g . 6 8 . 1 ) . C h i l d r e n s h o u l d b e X - r a y e d f r o m n a s o p h a r 

y n x t o t h e r e c t u m as m u l t i p l e f o r e i g n b o d i e s m a y h a v e 

b e e n i n g e s t e d . 

2 . Fluoroscopy. R a d i o l u c e n t f o r e i g n b o d i e s a r e n o t s e e n 

o n p l a i n X - r a y s . T h e y c a n b e d i a g n o s e d o n fluoros

c o p y , w h e n t h e p a t i e n t i s g i v e n a p i e c e o f c o t t o n 

s o a k e d i n b a r i u m o r b a r i u m f i l l e d c a p s u l e t o s w a l l o w 

a n d i t s p a s s a g e i s o b s e r v e d t h r o u g h t h e o e s o p h a g u s . 

Management 

1 . O e s o p h a g o s c o p i c r e m o v a l M o s t o f t h e f o r e i g n b o d 

i e s i n o e s o p h a g u s c a n b e r e m o v e d b y o e s o p h a g o s c o p y 

u n d e r g e n e r a l a n a e s t h e s i a . 

2 . C e r v i c a l o e s o p h a g o t o m y I m p a c t e d f o r e i g n b o d i e s 

o r t h o s e w i t h s h a r p h o o k s s u c h a s p a r t i a l d e n t u r e s l o c a t e d 

a b o v e t h o r a c i c i n l e t m a y r e q u i r e r e m o v a l t h r o u g h a n i n c i 

s i o n i n t h e n e c k a n d o p e n i n g o f c e r v i c a l o e s o p h a g u s . 

3 . T r a n s t h o r a c i c o e s o p h a g o t o m y F o r i m p a c t e d f o r 

e i g n b o d i e s o f t h o r a c i c o e s o p h a g u s , c h e s t IS o p e n e d a t t h e 

a p p r o p r i a t e l e v e l . 

A f o r e i g n b o d y w h i c h h a s r e a c h e d t h e s t o m a c h m a y 

p a s s t h r o u g h t h e r e s t o f g a s t r o i n t e s t i n a l t r a c t w i t h o u t d i f 

f i c u l t y ; s t o o l s s h o u l d b e c a r e f u l l y e x a m i n e d e v e r y d a y . 

P a t i e n t s h o u l d t a k e a n o r m a l d i e t , a n d n o p u r g a t i v e s s h o u l d 

b e a d m i n i s t r a t e d t o h a s t e n t h e p a s s a g e . Operative interference 

m a y b e r e q u i r e d w h e n : 

( i ) P a t i e n t c o m p l a i n s o f p a i n a n d t e n d e r n e s s i n 

a b d o m e n . 

( i i ) F o r e i g n b o d i e s a r e n o t s h o w i n g a n y p r o g r e s s o n s e r i a l 

X - r a y s t a k e n a t a f e w d a y s i n t e r v a l . 

( l i t ) F o r e i g n b o d y i s 5 c m o r l o n g e r ( e . g . h a i r p i n ) i n a 

c h i l d b e l o w 2 y e a r s . I t i s u n l i k e l y t o p a s s t h r o u g h t h e 

t u r n s o f t h e d u o d e n u m . 

( i v ) P r e s e n c e o f p y l o r i c s t e n o s i s . 

| Complications o f Oesophageal Foreign Body | 

L. 

2 . 

3 . 

4 . 

Respiratory obstruction. T h i s i s d u e t o t r a c h e a l c o m p r e s 

s i o n b y t h e F B i n t h e o e s o p h a g u s , o r l a r y n g e a l o e d e m a 

e s p e c i a l l y i n i n f a n t s a n d c h i l d r e n . 

Periesophageal cellulitis a n d abscess i n t h e n e c k . 

Perforation. S h a r p o b j e c t s m a y p e r f o r a t e t h e o e s o p h a 

g e a l w a l l , s e t t i n g u p m e d i a s t i n i t i s , p e r i c a r d i t i s o r e m p y 

e m a . T h e y m a y p e r f o r a t e t h e a o r t a a n d p r o v e f a t a l . 

Tracheo-oesophagealfistula. R a r e . 

Ulceration and stricture. O v e r l o o k e d f o r e i g n b o d i e s m a y 

c a u s e s l o w u l c e r a t i o n a n d s t r i c t u r e . 

F i g u r e 68.1 

F o r e i g n b o d y f o o d p a s s a g e . ( A ) P . A . v i e w s h o w i n g 5 0 p a i s a c o i n . ( B ) L a t e r a l v i e w o f t h e s a m e . 
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L A S E R i s a n a c r o n y m f o r Light Amplification by Stimulated 

Emission of Radiation . 

P r i n c i p l e N o r m a l l y , a n a t o m i s i n a s t a b l e f o r m , i . e . t h e 

e l e c t r o n s e q u a l t o t h e n u m b e r o f p r o t o n s , a r e r e v o l v i n g 

a r o u n d t h e n u c l e u s i n a f i x e d o r b i t . W h e n g i v e n e n e r g y , 

e l e c t r o n s c h a n g e t h e i r o r b i t s a w a y f r o m t h e n u c l e u s a n d t h e 

a t o m s a r e t h e n c a l l e d ' e x c i t e d ' b u t t h i s e x c i t e d s t a t e o f a t o m s 

d o e s n o t l a s t l o n g . T h e a t o m s s o o n r e l e a s e t h e i r a b s o r b e d 

e n e r g y a u t o m a t i c a l l y { s p o n t a n e o u s e m i s s i o n ) a n d r e t u r n t o 

t h e i r o r i g i n a l s t a t e . I f p h o t o n s a r e m a d e t o s t r i k e t h e s e e x c i t e d 

a t o m s , t h e d e c a y o f t h e a t o m s i s a c c e l e r a t e d a n d b o t h t h e 

i n c i d e n t a n d t h e a b s o r b e d p h o t o n s a r e r e l e a s e d ( s t i m u l a t e d 

e m i s s i o n ) . T h i s s t i m u l a t e d r a d i a t i o n i s a m p l i f i e d w i t h t h e 

h e l p o f m i r r o r s . T h u s , l a s e r s a r e e l e c t r o m a g n e t i c r a d i a t i o n s 

w i t h s p e c i f i c w a v e l e n g t h d e p e n d i n g u p o n t h e t y p e o f l a s i n g 

m e d i u m s u c h as a r g o n , c a r b o n d i o x i d e o r N d : Y A G . 

T y p e s o f L a s e r s 

F o u r t y p e s o f l a s e r a r e g e n e r a l l y u s e d i n s u r g e r y . T h e y a r e : 

1 . A r g o n 

2 . K T P - 5 3 2 ( P o t a s s i u m t i t a n y l p h o s p h a t e ) 

3 . N d : Y A G ( N e o d y m i u m - y t t r i u m a l u m i n i u m g a r n e t ) 

4 . C O , 

T h e c l i n i c a l a p p l i c a t i o n s o f t h e s e l a s e r s d e p e n d o n t h e i r 

w a v e l e n g t h a n d s p e c i a l a b s o r p t i v e p o w e r s o f t h e t i s s u e s 

o n w h i c h t h e y a r e u s e d . T h e f u n c t i o n o f t h e l a s e r b e a m s i s 

t h r e e f o l d s ( i ) t o vaporise, ( i i ) t o cut o r ( i i i ) t o coagulate the 

tissue. 

A r g o n a n d K T P - 5 3 2 l a s e r s f a l l i n t h e v i s i b l e s p e c t r u m 

( 4 0 0 — 7 0 0 n m ) a n d d o n o t r e q u i r e a s e p a r a t e b e a m t o f o c u s 

t h e m ( F i g . 6 9 . 1 ) . T h e y a r e , t h e r e f o r e , i d e a l f o r m i d d l e e a r 

s u r g e r y . 

I 
1 . 

P r o p e r t i e s o f D i f f e r e n t L a s e r s a n d 

T h e i r S u r g i c a l U s e 

A r g o n l a s e r , w a v e l e n g t h 4 8 8 - 5 1 4 n m , b l u e i n c o l o u r , 

p a s s e s t h r o u g h c l e a r f l u i d b u t g e t s a b s o r b e d b y p i g 

m e n t e d t i s s u e s . I t i s m a i n l y u s e d f o r p h o t o c o a g u l a t i o n 

s u c h as o f p o r t w i n e s t a i n , h a e m a n g i o m a , t e l a n g i e c t a 

s i a . I t i s a l s o u s e d f o r r e t i n a l l e s i o n s a n d m i c r o s u r g e r y 

o f t h e e a r ( s t a p e d o t o m y , l y s i s o f m i d d l e e a r a d h e s i o n s , 

s p o t w e l d i n g o f t y m p a n o p l a s t y g r a f t s ) . 

A r g o n 

- 5 1 4 n m 

K T P - 5 3 2 
H e l i u m n e o n Nd:YAG 

( 1 0 6 0 n m ) 
co 2 

( 1 0 6 0 0 n m ) 

4 0 0 n m 

I n v i s i b l e s p e c t r u m 

V i s i b l e s p e c t r u m 

7 0 0 n m 

I n v i s i b l e s p e c t r u m 

F i g u r e 69.1 

A r g o n a n d K T P - 5 3 2 f a l l u n d e r v i s i b l e z o n e o f s p e c t r u m w h i l e N d : Y A G a n d C 0 2 l a s e r s a r e i n i n v i s i b l e z o n e a n d r e q u i r e a n o t h e r v i s i b l e 

s o u r c e ( H e - N e o n ) t o f o c u s t h e m . 



2 . K T P - 5 3 2 l a s e r , w a v e f u n c t i o n 5 3 2 n m , f a l l s i n 

v i s i b l e s p e c t r u m ( b l u e — g r e e n ) , a n d i s s e l e c t i v e l y 

a b s o r b e d b y p i g m e n t . I t i s u s e d f o r m i c r o s u r g e r y o f 

t h e e a r . 

3 . N d : Y A G l a s e r , w a v e l e n g t h 1 0 6 0 n m ; i n v i s i b l e ; c a n 

b e t r a n s m i t t e d b y f l e x i b l e e n d o s c o p e s ; h a s e f f e c t i v e 

c o a g u l a t i v e p r o p e r t i e s . I t c a n b e u s e d w i t h C O , l a s e r 

i n t h e t r e a t m e n t o f t r a c h e a l a n d e n d o b r o n c h i a l 

t u m o u r s . 

4 . C 0 2 l a s e r , w a v e l e n g t h 1 0 6 0 0 n m ; i n v i s i b l e ; r e q u i r e s 

a i m i n g b e a m o f h e l i u m — n e o n l a s e r . I t c a n n o t p a s s 

t h r o u g h t h e flexible f i b r e s c o p e . I t i s v e r y e f f e c t i v e t o 

v a p o r i s e t i s s u e s a n d g i v e a b l o o d l e s s f i e l d . I t i s t h e m o s t 

c o m m o n l y u s e d l a s e r i n E N T s u r g e r y . 

Uses ofC02 Laser in ENT 

( a ) N o s e , e . g . p a p i l l o m a s , r h i n o p h y m a , t e l a n g i e c t a s i a s , 

n a s a l p o l y p i , c h o a n a l a t r e s i a , t u r b i n e c t o m y . I t i s v e r y 

b e n e f i c i a l i n p a t i e n t s w i t h b l e e d i n g d y s c r a s i a s a n d 

c o a g u l o p a t h i e s . 

( b ) O r a l c a v i t y , e . g . m u l t i p l e a r e a s o f l e u k o p l a k i a , e r y t h r o 

p l a k i a , s m a l l s u p e r f i c i a l c a n c e r s , d e b u l k i n g o f l a r g e , 

r e c u r r e n t o r i n o p e r a b l e t u m o u r s . A d v a n t a g e s a r e t r a n 

s o r a l a p p r o a c h , p r e c i s i o n s u r g e r y , h a e m o s t a s i s a n d l e s s 

p o s t - o p e r a t i v e o e d e m a a n d p a i n . 

( c ) O r o p h a r y n x , e . g . t o n s i l l a r a n d p h a r y n g e a l t u m o u r s . 

L a s e r t o n s i l l e c t o m y i s d o n e i n t h o s e w i t h c o a g u l o p a 

t h i e s o r h y p e r t e n s i o n . 

( d ) L a r y n x , e . g . p a p i l l o m a l a r y n x , l a r y n g e a l w e b , s u b 

g l o t t i c s t e n o s i s , c a p i l l a r y h a e m a n g i o m a . I n a d u l t s , i t 

h a s b e e n u s e d f o r v o c a l n o d u l e , l e u k o p l a k i a o f c o r d , 

p a p i l l o m a , p o l y p o i d d e g e n e r a t i o n o f c o r d , e n d o s c o p i c 

l a s e r a r y t e n o i d e c t o m y , m a l i g n a n t T ( l e s i o n s o f t h e 

v o c a l c o r d . 

(e ) T r a c h e a a n d b r o n c h i , e . g . r e c u r r e n t p a p i l l o m a t o s i s , 

t r a c h e a l s t e n o s i s , g r a n u l a t i o n t i s s u e a n d b r o n c h i a l a d e 

n o m a , d e b u l k i n g o f o b s t r u c t i v e m a l i g n a n t l e s i o n s o f 

t r a c h e a o r b r o n c h i . 

(t) P l a s t i c s u r g e r y , e . g . b e n i g n a n d m a l i g n a n t t u m o u r s 

o f s k i n , v a p o r i s a t i o n o f n a e v i a n d t a t t o o s , 

( g ) N e u r o - o t o l o g y , e . g . r e m o v a l o f a c o u s t i c n e u r o m a s . 

S a f e t y P r e c a u t i o n s i n t h e U s e o f L a s e r 

(a ) Education of staff. T h e s u r g e o n , a n a e s t h e s i o l o g i s t , n u r s i n g 

a n d o p e r a t i o n t h e a t r e p e r s o n n e l s h o u l d b e e d u c a t e d 

i n s a f e t y m e a s u r e s w h i l e u s i n g l a s e r . 

( b ) Protection of eye. P r o t e c t i v e e y e g l a s s e s , s p e c i f i c f o r t h e 

w a v e l e n g t h o f l a s e r b e i n g u s e d , s h o u l d b e w o r n b y t h e 

p e r s o n n e l t o p r e v e n t a c c i d e n t a l b u m s t o t h e c o r n e a 

o r r e t i n a . F o r N d : Y A G l a s e r , w e a r g r e e n g l a s s e s w i t h 

o p t i c a l d e n s i t y o f 6 ; f o r A r g o n l a s e r u s e o r a n g e -

y e l l o w g l a s s e s . 

P a t i e n t ' s e y e s s h o u l d a l s o b e p r o t e c t e d b y a d o u b l e 

l a y e r o f s a l i n e - m o i s t e n e d e y e p a d s . 

( c ) Protection of other exposed areas. A l l e x p o s e d p a r t s o f 

s k i n a n d m u c o u s m e m b r a n e s o f t h e p a t i e n t , n o t i n 

s u r g i c a l f i e l d , s h o u l d b e p r o t e c t e d b y s a l i n e s o a k e d 

t o w e l s , p a d s o r s p o n g e s w h i c h a r e k e p t w e t b y m o i s t 

e n i n g t h e m p e r i o d i c a l l y . T e e t h s h o u l d a l s o b e 

p r o t e c t e d . 

( d ) Evacuation of smoke. T w o s e p a r a t e s u c t i o n s , o n e f o r 

t h e b l o o d a n d t h e o t h e r f o r s m o k e a n d s t e a m 

w h i c h i s p r o d u c e d b y v a p o r i s a t i o n o f t i s s u e s , s h o u l d 

b e u s e d . 

( e ) Anaesthetic gases and equipment. O n l y n o n - i n f l a m m a b l e 

g a s e s l i k e h a l o t h a n e o r e n f l u r a n e s h o u l d b e u s e d . 

W h e n u s i n g C O , l a s e r , r e d r u b b e r o r s i l i c o n e t u b e 

s h o u l d b e w r a p p e d b y r e f l e c t i v e m e t a l l i c f o i l . C u f f 

s h o u l d b e i n f l a t e d w i t h m e t h y l e n e - b l u e c o l o u r e d 

s a l i n e a n d p r o t e c t e d w i t h s a l i n e s o a k e d c o t t o n o i d s . 

T h e s a f e s t e n d o t r a c h e a l t u b e t o u s e w i t h N d : Y A G l a s e r 

i s c o l o u r l e s s o r w h i t e p o l y v i n y l o r s i l i c o n e t u b e t h a t d o e s 

n o t h a v e a n y b l a c k o r d a r k l e t t e r i n g o r a l e a d l i n e d m a r k 

i n g a l o n g t h e s i d e . N e g l i g e n c e i n t h e s e p r e c a u t i o n s c a n 

c a u s e e n d o t r a c h e a l t u b e f i r e s . 

P h o t o d y n a m i c T h e r a p y 

I t i s a n u p c o m i n g n e w e r m o d a l i t y o f t r e a t i n g c a n c e r o f 

s k i n , l a r y n x , n a s o p h a r y n x , t u m o u r o f a e r o d i g e s t i v e t r a c t 

a n d e n d o b r o n c h i a l t u m o u r s . I t i s b a s e d o n t h e p r i n c i p l e o f 

i n j e c t i n g a p h o t o s e n s i t i s i n g a g e n t w h i c h i s t a k e n u p 

p r e f e r e n t i a l l y b y t h e t u m o u r s c e l l s a n d t h e n e x p o s i n g t h e 

s i t e t o s p e c i f i c w a v e l e n g t h o f l a s e r . L a s e r a c t i v a t e s t h e p h o 

t o s e n s i t i s i n g a g e n t w h i c h b r i n g s a b o u t d e s t r u c t i o n o f c a n 

c e r c e l l s b u t s p a r e s t h e n o r m a l t i s s u e s . P h o t o d y n a m i c 

t h e r a p y h a s a l s o b e e n u s e d f o r r e c u r r e n c e s a f t e r s u r g e r y , 

r a d i a t i o n o r c h e m o t h e r a p y . P h o t o s e n s i t i s i n g a g e n t s u s e d 

i n t r a v e n o u s l y i n c l u d e h a e m a t o p o r p h y r i n d e r i v a t i v e ( f o r 

h e a d a n d n e c k c a n c e r s ) a n d p h o t o s a n - 3 ( f o r e n d o b r o n 

c h i a l t u m o u r s ) . T o p i c a l s e n s i t i s e r , d e l t a a m i n o l e v u l i n i c 

a c i d , h a s b e e n u s e d f o r s k i n c a n c e r s ( b a s a l c e l l c a r c i n o m a 

a n d B o w e n ' s d i s e a s e ) . 

L a s e r o f t e n u s e d i s a r g o n t u n a b l e d y e l a s e r w i t h a w a v e 

l e n g t h o f 6 3 0 n m . I t a l s o h a s t h e a d v a n t a g e o f d e l i v e r y 

t h r o u g h flexible f i b r e s . A l s o , b y c h a n g i n g t h e d y e , l a s e r s 

w i t h d i f f e r e n t w a v e l e n g t h s c a n b e p r o d u c e d . P a t i e n t s 

r e c e i v i n g p h o t o d y n a m i c t h e r a p y s h o u l d a v o i d e x p o s u r e t o 

s u n l i g h t a n d u s e s u n - p r o t e c t i v e c l o t h i n g t o a v o i d p h o t o 

s e n s i t i v e s k i n r e a c t i o n s w h i c h m a y c o n t i n u e f o r s e v e r a l 

w e e k s . 



Laser Surgery 

R A D I O F R E Q U E N C Y S U R G E R Y I N E N T 
d i f f u s i o n o f o x y g e n to c o c h l e a r a n d v e s t i b u l a r cells a n d 

o t h e r i s c h a e m i c cells. 

R a d i o w a v e s have been used surgical ly t o r e d u c e t h e v o l u m e 

o f tissues. I t has b e e n used o n i n f e r i o r t u r b i n a t e s t o r e l i e v e 

nasal o b s t r u c t i o n ; o n soft palate t o r e l i e v e p r i m a r y s n o r i n g , 

u p p e r a i r w a y resistance a n d sleep apnoea ; a n d o n t h e base 

o f t o n g u e t o r e l i e v e sleep apnoea . I t has also b e e n used f o r 

t h e t r e a t m e n t o f l i n g u a l t h y r o i d . 

T h e r a d i o f r e q u e n c y ( R F ) d e v i c e generates e l e c t r o m a g 

n e t i c w a v e s o f v e r y h i g h f r e q u e n c y b e t w e e n 3 5 0 k H z a n d 

4 M H z . U s u a l l y 4 6 0 k H z is used . R F is d e l i v e r e d t h r o u g h 

v a r i o u s probes a c c o r d i n g t o t h e site o f a b l a t i o n . T h e p r o b e , 

i n s e r t e d i n t o t h e tissues, causes i o n i c a g i t a t i o n , heats u p t h e 

tissues w h i c h resul t i n p r o t e i n c o a g u l a t i o n a n d tissue n e c r o 

sis b u t n o c h a r r i n g . Later scar f o r m a t i o n o c c u r s i n 3 w e e k s 

w i t h r e d u c t i o n i n size o f tissue. U s u a l l y t h e t e m p e r a t u r e is 

c o n t r o l l e d b e t w e e n 80 a n d 8 5 ° C . T h e essential parameters 

o f r a d i o f r e q u e n c y are t h e p o w e r ( i n W a t t s ) , t e m p e r a t u r e 

(degrees o f C e l s i u s ) , resistance ( i n O h m s ) , t r e a t m e n t t i m e 

( i n seconds) a n d t o t a l e n e r g y d e l i v e r e d i n j o u l e s ( i .e . 

W a t t X seconds) a n d can be c o n t r o l l e d i n t h e d e v i c e . 

U s i n g d i f f e r e n t types o f electrodes, r a d i o f r e q u e n c y has also 

b e e n u s e d t o p e r f o r m t o n s i l l o t o m y , m i c r o l a r y n g e a l s u r 

g e i y ( to r e m o v e g r a n u l o m a s , p a p i l l o m a s , cysts), m y r i n g o 

t o m y , u v u l o p a l a t o p l a s t y , c o r r e c t i o n o f r h i n o p h y m a a n d 

c o s m e t i c r e m o v a l o f s k i n les ions. R a d i o f r e q u e n c y is used 

t o c u t a n d coagula te tissues w i t h m i n i m a l lateral tissue d a m 

age a n d c h a r r i n g . I t is m i n i m a l l y i n v a s i v e t e c h n i q u e , a n d 

s u r g e r y can be p e r f o r m e d as an o u t d o o r p r o c e d u r e . C o m 

p l i c a t i o n s are f e w . T h e p r o c e d u r e s are cost e f f e c t i v e . 

H Y P E R B A R I C O X Y G E N 

T H E R A P Y I N E N T 

T h e r o l e o f h y p e r b a r i c o x y g e n t h e r a p y ( H B O , ) i n s o m e 

disorders o f E N T is w e l l establ ished a n d is b e i n g used i n 

E u r o p e , Japan a n d C h i n a . D i s o r d e r s l i k e s u d d e n i d i o p a t h i c 

s e n s o r i n e u r a l h e a r i n g loss, acoust ic t r a u m a , n o i s e - i n d u c e d 

h e a r i n g loss a n d t i n n i t u s have b e e n t r e a t e d successful ly b y 

th is m o d a l i t y . I t has also b e e n used t o t reat m a l i g n a n t o t i t i s 

ex terna a n d m u c o n n y c o s i s o f paranasal sinuses a n d s k i n flaps 

w i t h c o m p r o m i s e d b l o o d s u p p l y . D u r i n g H B O , t h e r a p y , 

p a r t i a l pressure o f o x y g e n rises i n t h e p e r i l y m p h a n d e n d o 

l y m p h , w h i c h t h e n diffuses a n d supplies o x y g e n t o sensory 

cells o f t h e i n n e r ear. D u r i n g H B O , t h e r a p y p O , increases 

e v e n u p t o 4 6 0 % i n l a b y r i n t h i n e fluids a n d is s t i l l 60%) a b o v e 

n o r m a l af ter 1 h o u r o f t e r m i n a t i o n o f t h e r a p y . H B O , also 

causes r e d u c t i o n o f h a e m a t o c r i t a n d decrease i n t h e b l o o d 

v i s c o s i t y a n d t h u s can have a r h e o l o g i c e f fec t i m p r o v i n g 

P r o c e d u r e 

P a t i e n t is p l a c e d i n h y p e r b a r i c o x y g e n c h a m b e r w h e r e h e / 

she inhales 1 0 0 % o x y g e n f o r 1 h o u r at 2 .4 a tmospher ic pres

sure. P a t i e n t can sit o r l i e d o w n o n t h e b e d . C o m p r e s s i o n 

t i m e f o r t h e c h a m b e r is 10 m i n u t e s w h i l e d e c o m p r e s s i o n 

is 15 m i n u t e s . T h i s is i n a d d i t i o n t o 1 h o u r o f o x y g e n 

i n h a l a t i o n u n d e r pressure. P a t i e n t rece ives o n e s i t t i n g p e r 

day (usual ly six p e r w e e k ) f o r a t o t a l o f 10 t o 20 s i t t ings . 

R e s u l t s 

I n s u d d e n deafness, a r e c o v e i y o f 1 0 - 2 0 d B has be en n o t i c e d 

i n 32.6%) o f pat ients i n t w o f r e q u e n c i e s after 15 s i t t ings . 

T i n n i t u s loudness was decreased b y h a l f (visual a n a l o g u e 

scale) i n 45%> o f p a t i e n t s . L a t e a p p l i c a t i o n o f H B O , w i t h 

de lay m o r e t h a n 3 m o n t h s reduces t h e b e n e f i c i a l o u t c o m e . 

I n a n o t h e r r a n d o m i s e d p r o s p e c t i v e t r i a l o f p r i m a r y H B 0 2 

versus p r i m a r y c o n s e r v a t i v e t r e a t m e n t i n G e r m a n y s h o w s a 

b e t t e r o u t c o m e i n t h e H B O , g r o u p w i t h r e c o v e r y i n 8 0 % 

o f pa t ients . I n s t i l l a n o t h e r t r i a l u s i n g H B O , t h e r a p y w h e r e 

conservative t rea tment ( i n c l u d i n g cort isone) had fa i led s h o w e d 

i m p r o v e m e n t i n 3 0 % o f cases e v e n af ter 3 m o n t h s de lay . 

T i n n i t u s is r e d u c e d t o 5 0 % i n t e n s i t y i n 7 0 % o f cases i f 

t rea ted w i t h i n 3 m o n t h s o f onset ; 3 0 % m a y be t o t a l l y c u r e d 

o f t i n n i t u s . 

B o t h i n s u d d e n deafness a n d t i n n i t u s , results o f t r e a t m e n t 

are b e t t e r i f t h e H B O , t h e r a p y is s tar ted ear l ier t h a n i n 

those s tar ted late af ter 3 m o n t h s . 

H y p e r b a r i c o x y g e n t h e r a p y is also b e i n g used f o r several 

o t h e r c o n d i t i o n s , s u c h as: 

I . N o n - h e a l i n g u lcers a n d c o m p r o m i s e d s k i n grafts a n d 

flaps 

I I . Gas g a n g r e n e 

I I I . N e c r o t i s i n g soft tissue i n f e c t i o n s o f subcutaneous 

tissues, muscles a n d fascia 

IV. B u r n s 

V. O c u l a r i schaemic p a t h o l o g y 

V L C a r b o n - m o n o x i d e p o i s o n i n g o r s m o k e i n h a l a t i o n 

V I I . A i r o r gas e m b o l i s m 

V I I I . N o n - h e a l i n g w o u n d s — d i a b e t i c o r v e n o u s 

I X . C h r o n i c o s t e o m y e l i t i s 

J C o s t o f T r e a t m e n t J 

Each s i t t i n g o f t h e r a p y costs a b o u t R s . 1800 . H o w e v e r , spe

cia l packages are also avai lable f o r 5 , 10, 20 a p p l i c a t i o n s . 



Cryosurgery 

R a p i d f r e e z i n g o f tissues t o t e m p e r a t u r e s o f — 3 0 ° C a n d 

b e l o w a n d t h e i r s l o w t h a w i n g causes d e s t r u c t i o n . T h i s fact 

has b e e n used t o treat v a r i o u s lesions o f t h e h e a d a n d n e c k 

i n c l u d i n g b e n i g n , p r e m a l i g n a n t a n d m a l i g n a n t n e o p l a s m s . 

A g e n t s used i n freezing t h e tissue are u s e d e i t h e r b y an 

o p e n m e t h o d ( l i q u i d n i t r o g e n spray o r c a r b o n d i o x i d e s n o w ) 

o r t h r o u g h a c l o s e d system s u c h as a c r y o p r o b e . A c r y o -

p r o b e is based o n J o u l e - T h o m s o n effect, i .e . r a p i d expans ion 

o f c o m p r e s s e d gas t h r o u g h a smal l h o l e p r o d u c e s c o o l i n g . 

Probes i n c u r r e n t use p r o d u c e a t i p t e m p e r a t u r e o f — 7 0 ° C 

o r b e l o w a n d are avai lable i n d i f f e r e n t sizes a n d designs t o 

s u i t t h e area o f c r y o a p p l i c a t i o n . S o m e p r o b e s also h a v e 

t h e r m o c o u p l e s w h i c h can b e i n s e r t e d i n t o t h e tissue t o 

m o n i t o r t h e t e m p e r a t u r e . T h e c l i n i c a l l y avai lable c losed 

systems e m p l o y l i q u i d n i t r o g e n , n i t r o u s o x i d e o r c a r b o n 

d i o x i d e . 

M e c h a n i s m o f T i s s u e D e s t r u c t i o n J 

F r e e z i n g causes c e l l d e a t h t h r o u g h several m e c h a n i s m s : 

1. D e h y d r a t i o n T h e p u r e w a t e r ins ide a n d o u t s i d e t h e 

c e l l crystallises w i t h c o n s e q u e n t rise i n t h e c o n c e n t r a t i o n 

o f e l e c t r o l y t e s . T h e p H o f t h e m e d i u m also changes as t h e 

b u f f e r i n g substances crystallise o u t . U r e a a n d disso lved gases 

also r e a c h t o x i c c o n c e n t r a t i o n s a n d cause c e l l d e a t h . 

2 . D e n a t u r a t i o n C e l l m e m b r a n e s are m a d e u p o f l i p o 

p r o t e i n s . T h e i r d e n a t u r a t i o n makes ce l l m e m b r a n e p e r m e 

able to cat ions . T h a w i n g o f cells, n o w e n g o r g e d w i t h cat ions 

resul t , i n c e l l lysis. 

3 . T h e r m a l s h o c k T h i s arrests t h e r e s p i r a t o r y f u n c t i o n 

o f c e l l . 

4 . V a s c u l a r stasis B o t h arterial a n d v e n o u s s u p p l y o f b l o o d 

is o c c l u d e d l e a d i n g t o i s c h a e m i c i n f a r c t . M i c r o t h r o m b o s i s 

o f capi l lar ies is seen w i t h i n a f e w h o u r s o f c r y o a p p l i c a t i o n . 

I t is because o f th is m e c h a n i s m t h a t c r y o s u r g e r y is u s e f u l t o 

t r e a t vascular t u m o u r s , e .g. h a e m a n g i o m a , a n g i o f i b r o m a 

o r g l o m u s t u m o u r s . 

5. C r y o i m m u n i s a t i o n A u t o a n t i b o d i e s , speci f ic t o the 

tissues f r o z e n , h a v e b e e n seen e x p e r i m e n t a l l y . T h i s is s u p 

p o s e d t o p r o v i d e tissue spec i f i c i m m u n i t y t o subsequent 

chal lenges w i t h t h e same t u m o u r . 

T e c h n i q u e ~J 

C r y o t h e r a p y can be a p p l i e d u n d e r l o c a l o r l i g h t genera l 

anaesthesia. S o m e t i m e s , n o anaesthesia is u s e d as f r e e z i n g 

i t s e l f causes n u m b n e s s . T h e area t o b e f r o z e n s h o u l d be 

i n s u l a t e d . A sui table c r y o p r o b e is a p p l i e d i n t o o r u p o n t h e 

tissues a n d t h e l a t t e r f r o z e n q u i c k l y f o r 3 - 8 m i n u t e s a n d 

t h e n a l l o w e d t o t h a w s l o w l y . T h e p r o c e d u r e is r e p e a t e d 

o n c e o r t w i c e . A r e a frozen s h o u l d i n c l u d e a m a r g i n o f 

n o r m a l tissue. A t h e r m o c o u p l e can b e i m p l a n t e d t o ensure 

f r e e z i n g at an adequate d e p t h . A f t e r c r y o t h e r a p y , t h e area 

is a l l o w e d t o hea l b y s e c o n d a r y i n t e n t i o n . T h e n e c r o t i c 

s l o u g h falls o f f i n 3 - 6 w e e k s . R e p e a t cycles o f c r y o t h e r a p y 

m a y be r e q u i r e d t o a c h i e v e t h e des i red resul t . 

J U s e s o f C r y o t h e r a p y J 

1. B e n i g n v a s c u l a r t u m o u r s C r y o t h e r a p y has been f o u n d 

u s e f u l t o t reat h a e m a n g i o m a s i n v o l v i n g s k i n , o r a l c a v i t y o r 

o r o p h a r y n x . I t has also b e e n u s e d as a n a d j u n c t to treat 

vascular t u m o u r s such as a n g i o f i b r o m a a n d g l o m u s t u m o u r . 

2 . P r e m a l i g n a n t l e s i o n s L e u k o p l a k i a , i n v o l v i n g the 

c h e e k , t o n g u e , f l o o r o f m o u t h , has b e e n e f f e c t i v e l y t r e a t e d 

b y c r y o t h e r a p y . I t is p r e f e r r e d t o e l e c t r o s u r g e r y because o f 

less s c a r r i n g , b e t t e r q u a l i t y o f r e g e n e r a t e d e p i t h e l i u m , a n d 

n o r e c u r r e n c e o f l e s i o n . I t is also used t o treat solar k e r a t o 

sis, a p r e c a n c e r o u s c o n d i t i o n o f s k i n . 

3 . M a l i g n a n t l e s i o n s S k i n cancers l i k e B o w e n ' s disease 

( i n t r a e p i t h e l i a l c a r c i n o m a ) a n d basal c e l l c a r c i n o m a h a v e 

b e e n t reated successfully w i t h a c u r e rate o f 9 4 - 9 7 % . C r y o 

t h e r a p y is p a r t i c u l a r l y use fu l w h e n t u m o u r over l i es t h e car

t i lage as t h e l a t t e r does n o t u n d e r g o necrosis w i t h f r e e z i n g . 



I t i s a l s o u s e f u l f o r s k i n c a n c e r s w h i c h a r e m u l t i p l e . 

R e c u r r e n t s k i n c a n c e r s o r l e s i o n s w h i c h d o n o t h a v e w e l l -

d e f m e d m a r g i n s s h o u l d n o t b e t r e a t e d b y t h i s m e t h o d . 

M a j o r r o l e o f c r y o t h e r a p y h a s b e e n i n t h e p a l l i a t i o n o f 

a d v a n c e d c a n c e r s o r r e c u r r e n t o r r e s i d u a l t u m o u r s . I n t h e s e 

c a s e s , a i m i s t o d e b u l k t h e t u m o u r m a s s t o f a c i l i t a t e d e g l u t i 

t i o n o r r e s p i r a t i o n , t o r e d u c e t e n d e n c y o f t u m o u r s t o b l e e d , 

a n d t o r e l i e v e p a i n . 

R o l e o f c u r a t i v e c r y o t h e r a p y i n p r i m a r y m a l i g n a n t l e s i o n 

o f t h e o r a l c a v i t y a n d o r o p h a r y n x i s l i m i t e d t h o u g h s o m e 

s u c c e s s i s r e p o r t e d i n e a r l y l e s i o n s ( T l N O ) i n v o l v i n g f l o o r 

o f m o u t h , t o n g u e a n d p a l a t e . F o r t h i s , c r y o t h e r a p y s h o u l d 

b e u s e d v e r y s e l e c t i v e l y , i n p a t i e n t s w h o a r e o t h e r w i s e h i g h 

r i s k g r o u p s a n d h a v e a s h o r t e x p e c t a n c y o f l i f e d u e t o o t h e r 

c o n c u r r e n t d i s e a s e . 

4 . O t h e r u s e s C r y o t h e r a p y h a s b e e n a p p l i e d t o n a s a l t u r 

b i n a t e s t o r e d u c e t h e i r s i z e a n d i m p r o v e t h e a i r w a y . I t h a s 

a l s o b e e n u s e d i n a l l e r g i c r h i n i t i s t o c o n t r o l s n e e z i n g a n d 

r h i n o r r h o e a . C r y o d e s t r u c t i o n o f t o n s i l s h a s b e e n d o n e i n 

p o o r r i s k p a t i e n t s . 

J A d v a n t a g e s o f C r y o t h e r a p y 

1 . U s e f u l i n p o o r r i s k p a t i e n t s a n d c a n b e a p p l i e d w i t h 

o u t a n a e s t h e s i a o r u n d e r l o c a l a n a e s t h e s i a . 

2 . U s e f u l i n p a t i e n t s w i t h b l e e d i n g d i s o r d e r s o r 

c o a g u l o p a t h i e s . 

3 . C a n b e u s e d i n m u l t i p l e c a n c e r s , p a l l i a t i o n o f r e c u r r e n t 

c a n c e r s w h e r e s e c o n d c o u r s e o f r a d i a t i o n i s n o t 

a d v i s a b l e . 

4 . C a u s e s m i n i m a l p o s t - t r e a t m e n t d i s c o m f o r t o r p a i n . 

5 . C a u s e s m i n i m a l s c a r r i n g . C a n b e u s e d a t s i t e s , n o t o r i 

o u s f o r k e l o i d f o r m a t i o n , e . g . p r e s t e r n a l r e g i o n . 

6 . I t i s a n o u t - p a t i e n t p r o c e d u r e . 

J D i s a d v a n t a g e s o f C r y o t h e r a p y 

1 . N o t i s s u e i s a v a i l a b l e f o r b i o p s y i n c a s e o f s m a l l 

l e s i o n s . 

2 . N o t p o s s i b l e t o a s s e s s m a r g i n s o f t u m o u r t o k n o w 

w h e t h e r f r e e o f m a l i g n a n t c e l l s . 

3 . N o c o n t r o l o n d e p t h o f f r e e z i n g . 

4 . W h e n u s e d f o r s k i n l e s i o n s , c r y o t h e r a p y c a u s e s d e p i g 

m e n t a t i o n a n d l o s s o f h a i r d u e t o d e s t r u c t i o n o f h a i r 

f o l l i c l e s . 

5 . A n a e s t h e s i a o f t h e p a r t i s r e q u i r e d w h e n l e s i o n i s n e a r 

t h e n e r v e , e . g . u l n a r o r d i g i t a l . 

W i t h t h e a d v e n t o f l a s e r t h e r a p y , m a n y o f t h e i n d i 

c a t i o n s f o r c r y o t h e r a p y w i l l b e r e d u c e d ; h o w e v e r , i t s l o w e r 

c o s t w i l l b e a n i m p o r t a n t f a c t o r i n d e v e l o p i n g c o u n t r i e s . 



Radiotherapy in Head and 
Neck Cancer 

R a d i o t h e r a p y f o r m s a n i m p o r t a n t m o d a l i t y t o t r e a t h e a d 

a n d n e c k m a l i g n a n c i e s . I t m a y b e u s e d : 

( a ) A l o n e , to cure e a r l y c a n c e r s a n d t h u s p r e s e r v e t h e f u n c 

t i o n o f t h e o r g a n , e . g . g l o t t i c c a n c e r . 

( b ) As an adjuvant t o s u r g e r y o r c h e m o t h e r a p y , t o i n c r e a s e 

t h e s u r v i v a l r a t e i n m o r e a d v a n c e d l e s i o n s . 

( c ) As a palliative measure, i n a d v a n c e d l e s i o n s , t o c o n t r o l 

l o c a l s y m p t o m s o f p a i n , b l e e d i n g o r o b s t r u c t i o n t o a i r 

a n d f o o d c h a n n e l s , w h e n t o t a l c o n t r o l o f d i s e a s e c a n 

n o t b e a n t i c i p a t e d . 

I t h a s a l s o b e e n u s e d i n t h e t r e a t m e n t o f c e r t a i n benign 

vascular lesions w h e r e r i s k s o f s u r g e r y a r e g r e a t , e . g . a n g i o 

f i b r o m a o r g l o m u s t u m o u r a n d a l s o t o c o n t r o l e x c e s s i v e 

s c a r f o r m a t i o n i n k e l o i d s . 

T y p e s o f R a d i a t i o n 

1. P h o t o n b e a m s T h e s e a r e t h e m o s t c o m m o n f o r m s o f 

r a d i a t i o n , b o t h X - r a y s a n d g a m m a r a y s f a l l i n t h i s c a t e g o r y 

( F i g . 7 1 . 1 ) . A p h o t o n i s c o n s i d e r e d a " p a c k e t " o f e l e c t r o 

m a g n e t i c r a d i a t i o n s . X - r a y s a r e p r o d u c e d b y X - r a y 

m a c h i n e s w h e n h i g h e n e r g y e l e c t r o n s b o m b a r d a m e t a l l i c 

t a r g e t . G a m m a r a y s a r e e m i t t e d b y r a d i o a c t i v e s o u r c e s , 

e . g . c o b a l t 6 0 . 

2. E l e c t r o n b e a m s T h e s e a r e s e c o n d m o s t c o m m o n f o n n s 

o f r a d i a t i o n . T h e i r m a i n c h a r a c t e r i s t i c i s r a p i d d o s e b u i l d u p 

a n d s h a r p d o s e f a l l o f f w i t h v e r y l i t t l e s c a t t e r . T h e y a r e u s e d t o 

b o o s t u p t h e r a d i a t i o n d o s e t o t h e t a r g e t a r e a a v o i d i n g radia

t i o n t o a d j o i n i n g v i t a l s t r u c t u r e s , e . g . s p i n a l c o r d . T h e y a r e 

p r o d u c e d b y l i n e a r a c c e l e r a t o r , b e t a t r o n a n d m i c r o t r o n . 
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F i g u r e 71.1 

E l e c t r o m a g n e t i c s p e c t r u m . 



R a d i o t h e r a p y in H e a d a n d N e c k C a n c e r 

3 . P a r t i c l e r a d i a t i o n , e .g . n e u t r o n s , p r o t o n s o r p i o n s . 

T h e y are s t i l l u n d e r i n v e s t i g a t i o n . 

J M o d e s o f R a d i o t h e r a p y 

1. E x t e r n a l b e a m t h e r a p y o r t e l e t h e r a p y I t uses p h o t o n 

o r e l e c t r o n beams w h i c h are p r o j e c t e d t o t h e target area 

t h r o u g h t h e s k i n . 

2 . B r a c h y t h e r a p y I t uses r a d i o a c t i v e m a t e r i a l w h i c h are 

p l a c e d i n close c o n t a c t w i t h t h e t u m o u r tissue. T h e r a d i o 

a c t i v e m a t e r i a l is a p p l i e d i n t h e f o r m of : 

( i ) A mould 

( i i ) Interstitial implant. R a d i o a c t i v e m a t e r i a l i n t h e f o r m o f 

needles , w i r e s , r i b b o n s o r seeds, are i n s e r t e d i n t o t h e 

t u m o u r tissue. Because o f s h o r t e r h a l f - l i f e , t h e y are 

s o m e t i m e s p e r m a n e n t l y l e f t i n t h e tissues. 

( i i i ) Intracavitary implant. H e r e , radioact ive mater ia l is p laced 

i n a h o l l o w cavi ty n e x t t o the t u m o u r , e.g. nasophar

y n x , m a x i l l a r y a n t r u m , f o r a specif ic p e r i o d o f m i n u t e s , 

h o u r s o r days. 

A v a i l a b i l i t y o f a f t e r - l o a d i n g t e c h n i q u e s , d e v e l o p m e n t 

o f safer r a d i o n u c l i d e s a n d c o m p u t e r i s e d d o s i m e t r y have 

r e n e w e d t h e i n t e r e s t i n b r a c h y t h e r a p y w h i c h h a d b e e n 

p r a c t i c a l l y a b a n d o n e d ear l ier d u e t o hazards t o r a d i a t i o n t o 

t h e p h y s i c i a n , nurses a n d o t h e r p e r s o n n e l . 

Advantages o f b r a c h y t h e r a p y o v e r e x t e r n a l b e a m r a d i 

a t i o n are: 

(a ) G r e a t e r dose c a n be d e l i v e r e d t o t h e t u m o u r a n d lesser 

t o t h e s u r r o u n d i n g n o r m a l tissues a n d t h u s b e t t e r l o c a l 

c o n t r o l a n d f e w e r c o m p l i c a t i o n s . 

( b ) R a d i a t i o n is d e l i v e r e d t o t h e t u m o u r c o n t i n u o u s l y at 

a l o w dose. T h i s is m o r e e f fec t ive t h a n i n t e r m e d i a t e o r 

h i g h dose r a d i a t i o n i n t r e a t m e n t o f h y p o x i c o r s l o w l y 

p r o l i f e r a t i n g t u m o u r s . 

B r a c h y t h e r a p y m a y b e used as t h e sole t r e a t m e n t o f t h e 

t u m o u r d e l i v e r i n g a t o t a l o f 70—80 G y o r i t is c o m b i n e d 

w i t h t e l e t h e r a p y d e l i v e r i n g 40—50 G y w i t h t e l e t h e r a p y 

f o l l o w e d b y 30—40 G y w i t h b r a c h y t h e r a p y . 

3 . I n t e n s i t y m o d u l a t e d r a d i a t i o n t h e r a p y ( I M R T ) I t is 

a recent d e v e l o p m e n t i n d e l i v e r y o f r a d i o t h e r a p y a n d has 

b e e n possible b y (a) bet ter d e l i n e a t i o n o f target tissue b y C T 

o r M R I and (b) c o m p u t e r - c o n t r o l l e d d e l i v e r y o f r a d i a t i o n . I n 

this w a y m a x i m u m dose can be d e l i v e r e d to the t u m o u r b u t 

saving i m p o r t a n t n o r m a l s tmctures . I t is a f o r m o f conformal 

radiotherapy because dose o f r a d i a t i o n c o n f o r m s t o t h e a m o u n t 

of target tissue i n three d imens ions . I n the m a x i l l a r y a n t r u m , 

I M R T helps t o l i m i t the dose t o visual pa thways , spinal c o r d 

a n d salivary glands. S i m i l a r l y i n t h e nasopharynx , salivary 

glands, s k u l l b o n e a n d spinal c o r d can be p r o t e c t e d b y u n n e c 

essary i r r a d i a t i o n thus a v o i d i n g c o m p l i c a t i o n s . 

J S o u r c e s o f R a d i a t i o n ( T a b l e 71.1) H 

H i g h e r the energy o f radiations, deeper d o they penetrate . 

Earlier, X - r a y machines p r o d u c e d energy i n k i l o v o l t s ( k V ) 

a n d c o u l d be used f o r superficial t u m o u r s o f d i e s k i n o r l i p . 

N o w , machines can p r o d u c e radiations o f h i g h energy i n m i l 

l i o n volts ( M V ) . T h e y have greater p e n e t r a t i n g p o w e r a n d can 

be used f o r deep-seated t u m o u r s sparing u n t o w a r d effects o n 

the s k i n a n d b o n e . T h e various sources used f o r r a d i a t i o n are: 

1. K i l o v o l t a g e m a c h i n e s T h e y p r o d u c e X - r a y s o f 

50—400 k V . T h e y w e r e t h e earliest m a c h i n e s u s e d a n d 

can b e d i v i d e d i n t o s u p e r f i c i a l 5 - 1 5 0 k V o r o r t h o v o l t a g e 

2 0 0 - 4 0 0 k V X - r a y m a c h i n e s . 

2 . C o b a l t 60 m a c h i n e I t is t h e m o s t c o m m o n l y u s e d 

source f o r h e a d a n d n e c k cancer . I t uses r a d i o a c t i v e c o b a l t 

source w h i c h p r o d u c e s g a m m a rays o f 1.17 a n d 1 . 3 3 M e V . 

T h e s o u r c e has its n a t u r a l decay t i m e a n d needs r e p l a c e 

m e n t af ter e v e r y 5 years . 

3 . L i n e a r a c c e l e r a t o r , b e t a t r o n o r m i c r o t r o n T h e y 

are m e g a v o l t a g e m a c h i n e s w h i c h w o r k o n e l e c t r i c i t y a n d 

p r o d u c e r a d i a t i o n o f 4 - 2 5 M V . T h e y can p r o d u c e b o t h 

p h o t o n o r e l e c t r o n beams d e p e n d i n g o n w h e t h e r a n i n t e r 

v e n i n g m e t a l l i c t a r g e t is used i n m a c h i n e o r n o t . 

4 . R a d i o a c t i v e m a t e r i a l E a r l i e r , r a d i u m 2 2 6 was used 

i n t h e f o r m o f needles b u t n o w its use has b e e n r e p l a c e d b y 

safer r a d i o n u c l i d e s , e .g. C e s i u m 137 ( i n t h e f o n n o f pel lets) , 

I r i d i u m 192 ( i n t h e f o r m o f w i r e ) , G o l d 198 a n d I o d i n e 

125 ( i n t h e f o r m o f seeds o r g r a i n ) . 

U n i t o f r a d i a t i o n Earl ier , rad ( radiat ion absorbed dose) was 

t h e u n i t o f radiation. N o w i t has been replaced b y an i n t e r n a 

t i o n a l uni t—Gray . O n e G r a y (Gy) is equiva lent to one j o u l e o f 

energy depos i ted per k i l o g r a m o f mater ia l . 

O n e G y equals 100 rads o r 100 cent igrays ( c G y ) . 

T a b l e 7 1 . 1 gives t h e e n e r g y range a n d t y p e o f r a d i a t i o n 

i n d i f f e r e n t types o f r a d i o t h e r a p y . 

1 E n e r g y r a n g e , t y p e o f r a d i a t i o n i n d i f f e r e n t 

I t y p e s o f r a d i o t h e r a p y 

Types of therapy Radiation Voltage 

S u p e r f i c i a l t h e r a p y X - r a y s 5 0 - 1 5 0 k V 

O r t h o v o l t a g e t h e r a p y X - r a y s 2 0 0 - 4 0 0 

M e g a v o l t a g e t h e r a p y X - r a y s 

y - r a y s o r e l e c t r o n s 

k V > I M V 

L o w e n e r g y X - r a y s e l e c t r o n 

b e a m 

u p t o 6 M V 

M e d i u m e n e r g y S a m e 6 - 1 5 M V 

H i g h e n e r g y S a m e > 1 5 M V 

C o b a l t 6 0 t h e r a p y y - r a y s 1 . 1 7 o r 1 . 3 3 

M e V ( f i x e d ) 

k V = K i l o v o l t s , M e V = M i l l i o n e l e c t r o n v o l t a g e , M V = M i l l i o n v o l t s 



J T y p e s o f R a d i o t h e r a p y ( T a b l e 7 1 . 2 ) 

1 . C u r a t i v e r a d i o t h e r a p y . S m a l l c a n c e r o u s l e s i o n s c a n 

b e c u r e d b y r a d i o t h e r a p y a l o n e . S u r g e r y a l s o g i v e s 

e q u a l l y g o o d r e s u l t s i n t h e s e c a s e s b u t r a d i a t i o n h a s t h e 

a d v a n t a g e o f p r e s e r v i n g t h e f u n c t i o n . T h e t o t a l d o s e 

o f c u r a t i v e r a d i a t i o n i n h e a d a n d n e c k c a n c e r r a n g e s 

from 6 5 0 0 t o 7 5 0 0 r a d s . 

2 . P a l l i a t i v e r a d i o t h e r a p y . W h e n c a n c e r i s t o o a d v a n c e d , 

h a s d i s t a n t m e t a s t a s e s , o r t h e c o n d i t i o n o f t h e p a t i e n t 

i s t o o p o o r t o u n d e r g o s u r g e r y d u e t o p o o r n u t r i t i o n 

o r o t h e r f a c t o r s s u c h as h e a r t , l u n g , l i v e r , o r k i d n e y 

d i s e a s e , o n l y p a l l i a t i v e t r e a t m e n t i s p o s s i b l e . 

3 . C o m b i n a t i o n t h e r a p y . R a d i o t h e r a p y c a n b e c o m 

b i n e d w i t h b o t h s u r g e r y a n d c h e m o t h e r a p y . 

/. Radiotherapy and Surgery 

R a d i o t h e r a p y c a n b e g i v e n b e f o r e o r a f t e r s u r g e r y t o 

a c h i e v e b e t t e r c o n t r o l o f d i s e a s e . E a c h m o d a l i t y a i m s t o 

o v e r c o m e t h e d e f i c i e n c y o f t h e o t h e r . 

P r e o p e r a t i v e r a d i a t i o n 

Advantages 

( i ) I t r e d u c e s t h e t u m o u r b u l k m a k i n g q u e s t i o n a b l y r e s 

p e c t a b l e t u m o u r t o o n e t h a t i s d e f i n i t e l y r e s p e c t a b l e . 

( i i ) O x y g e n a t i o n o f t i s s u e s h a s n o t b e e n t a m p e r e d w i t h 

a n d t h e r e f o r e t h e r e s p o n s e t o t r e a t m e n t i s b e t t e r . 

( i i i ) L y m p h a t i c s a r e b l o c k e d b y r a d i a t i o n a n d t h u s d i s 

s e m i n a t i o n o f t u m o u r c e l l s d u r i n g s u r g e r y i s l e s s . 

( i v ) E l i m i n a t e s m i c r o s c o p i c s p r e a d b e y o n d p a l p a b l e t u m o u r 

m a s s o r o c c u l t m e t a s t a s i s t o l y m p h n o d e s . 

Disadvantages. P r e o p e r a t i v e r a d i a t i o n r e d u c e s t h e v i t a l i t y o f 

t i s s u e s t h e r e b y d e l a y i n g h e a l i n g p r o c e s s . I t a l s o i n c r e a s e s 

c h a n c e s o f f l a p n e c r o s i s , f i s t u l a e f o r m a t i o n , c a r o t i d b l o w - o u t s 

i n p o s t - o p e r a t i v e p e r i o d . 

P o s t o p e r a t i v e r a d i a t i o n 

Advantages 

( i ) M o r e e f f e c t i v e , as b u l k o f t u m o u r m a s s h a d b e e n 

r e m o v e d b y s u r g e i y . 

T a b l e 71 .2 T y p e s o f r a d i o t h e r a p y 

1 . R a d i a t i o n a l o n e 

E f f e c t i v e i n e a r l y c a s e s ; p r e s e r v e s f u n c t i o n 

2. C o m b i n e d s u r g e r y a n d r a d i a t i o n 

• P r e - o p e r a t i v e r a d i a t i o n 

• P o s t - o p e r a t i v e r a d i a t i o n 

U s e d i n a d v a n c e d c a s e s 

3. C o m b i n e d w i t h c h e m o t h e r a p y 

N e o a d j u v a n t c h e m o r a d i a t i o n 

4 . P a l l i a t i v e r a d i o t h e r a p y 

M a s s i v e c a n c e r s w i t h d i s t a n t m e t a s t a s e s 

( i i ) E x t e n t o f t u m o u r h a s b e e n d e f i n e d a n d r a d i a t i o n c a n 

b e g i v e n t o s u s p e c t e d a r e a s o f r e s i d u a l d i s e a s e o r a r e a s 

o f p o s i t i v e m a r g i n s . 

( i i i ) S u r g i c a l r e s e c t i o n i s t e c h n i c a l l y e a s i e r a n d p o s t o p e r a 

t i v e h e a l i n g b e t t e r . 

( i v ) T h e r e a r e f e w c o m p l i c a t i o n o f f l a p n e c r o s i s a n d 

i n f e c t i o n , i f s u r g e i y i s d o n e i n n o n - r a d i a t e d t i s s u e s . 

G e n e r a l l y , p o s t - o p e r a t i v e r a d i o t h e r a p y s h o u l d b e g i v e n 

t o a l l c a s e s o f c a n c e r w h e n : 

( i ) M a r g i n s o r g r o w t h a r e r e p o r t e d t o o c l o s e o r p o s i t i v e , 

( n ) W h e n b o n e o r c a r t i l a g e i s i n v a d e d . 

(Hi) L y m p h n o d e s s h o w e x t r a c a p s u l a r i n v a s i o n , 

( i v ) N e c k n o d e s a r e m u l t i p l e o r t h e s i z e o f a n o d e i s 

g r e a t e r t h a n 3 c m . 

Disadvantages. A f t e r s u r g e i y , b l o o d s u p p l y t o t h e t i s s u e s 

i n t e r f e r e d w i t h , a n d t h e h y p o x i c c e l l s w i l l n o t r e s p o n d 

w e l l t o r a d i a t i o n . 

2. Radiotherapy and Chemotherapy 

C h e m o t h e r a p y c a n b e u s e d e i t h e r b e f o r e , d u r i n g o r a f t e r 

r a d i o t h e r a p y . W h e n u s e d before r a d i o t h e r a p y ( i n d u c t i o n c h e 

m o t h e r a p y ) , i t r e d u c e s t h e b u l k o f t u m o u r , w h i l e i t s v a s c u l a r 

i t y i s m a i n t a i n e d o r h a s b e e n e n h a n c e d b y d e c r e a s e i n s i z e o f 

t h e t u m o u r . W h e n u s e d concomitantly w i t h r a d i o t h e r a p y , c h e 

m o t h e r a p y a c t s as a r a d i o s e n s i t i z e r t o i m p r o v e t h e e f f e c t o f 

r a d i a t i o n o n t h e t u m o u r c e l l s . M e t h o t r e x a t e a n d b l e o m y c i n 

a r e b o t h r a d i o s e n s i t i z e r s . C o n c o m i t a n t c h e m o t h e r a p y a n d 

r a d i a t i o n h a s b e e n u s e d i n h e a d a n d n e c k c a n c e r s . C e l l s r e s i s 

t a n t t o o n e m o d a l i t y m a y r e s p o n d t o t h e o t h e r . C h e m o t h e r a p y 

s h r i n k s t h e t u m o u r d e c r e a s i n g i t s i n t e r s t i t i a l p r e s s u r e a n d t h u s 

i m p r o v i n g b l o o d s u p p l y a n d o x y g e n a t i o n w h e r e r a d i a t i o n 

c a n n o w w o r k m o r e e f f e c t i v e l y . T h o u g h c h e m o r a d i o t h e r a p y 

h a s b e e n u s e d i n u n r e s e c t a b l e h e a d a n d n e c k t u m o u r s , i t s r o l e 

h a s b e e n i n v e s t i g a t e d i n s t a g e I I I o r I V r e s e c t a b l e t u m o u r s 

w i t h a d d e d a d v a n t a g e o f p r e s e r v a t i o n o f o r g a n a n d i t s f u n c 

t i o n , e . g . l a r y n g e a l o r h y p o p h a r y n g e a l c a n c e r s . H o w e v e r , t h e 

s i d e e f f e c t s o f c o n c o m i t a n t r a d i a t i o n a n d c h e m o t h e r a p y a r e 

m o r e . C h e m o t h e r a p y c a n b e u s e d after r a d i a t i o n , b u t i s l e s s 

l i k e l y t o p e n e t r a t e t h e a f f e c t e d t i s s u e d u e t o p o o r b l o o d 

s u p p l y . 

^ f ~ ~ " P l a n n i n g o f R a d i o t h e r a p y 

T h e f o l l o w i n g p o i n t s a r e c o n s i d e r e d w h e n a p a t i e n t i s t o 

r e c e i v e r a d i o t h e r a p y : 

1 . T y p e s o f r a d i o t h e r a p y , w h e t h e r i t i s c u r a t i v e , p a l 

l i a t i v e , o r c o m b i n a t i o n t y p e o f t h e r a p y . 

2 . S i t e o f t u m o u r a n d i ts l y m p h a t i c f i e l d T h e p r i 

m a r y t u m o u r a n d i t s d r a i n i n g l y m p h n o d e s h a v e t o b e 

i n c l u d e d i n t h e r a d i a t i o n f i e l d . 



Radiotherapy in Head and Neck Cancer 

T a b l e 7 1 . 3 

Early 

C o m p l i c a t i o n s o f r a d i o t h e r a p y 

Late 
1 . R a d i a t i o n s i c k n e s s ( l o s s o f a p p e t i t e a n d n a u s e a ) 

2 . M u c o s i t i s 

3. D r y n e s s o f m u c o u s m e m b r a n e s 

4 . S k i n r e a c t i o n s ( e r y t h e m a , d r y o r w e t d e s q u a m a t i o n ) 

5. L a r y n g e a l o e d e m a 

6. Candida i n f e c t i o n s 

7 . H a e m a t o p o i e t i c s u p p r e s s i o n 

8 . A c u t e t r a n s v e r s e m y e l i t i s ( r a r e ) 

1 . P e r m a n e n t x e r o s t o m i a 

2 . S k i n c h a n g e s ( a t r o p h y o f s k i n , s u b c u t a n e o u s f i b r o s i s ) 

3. D e c a y i n g o f t e e t h 

4 . O s t e o r a d i o n e c r o s i s 

5. T r i s m u s ( f i b r o s i s o f T M j o i n t a n d m u s c l e s ) 

6. T r a n s v e r s e m y e l i t i s 

7 . R a d i a t i o n r e t i n o p a t h y a n d c a t a r a c t 

8 . E n d o c r i n a l d e f i c i t ( t h y r o i d , p i t u i t a r y ) 

9 . R a d i a t i o n i n d u c e d m a l i g n a n c y ( t h y r o i d c a n c e r , o s t e o s a r c o m a 

o f o r b i t ) 

3 . E x t e n t o f t u m o u r I t c a n b e f o u n d b y c l i n i c a l e x a m i 

n a t i o n ( p a l p a t i o n u n d e r a n a e s t h e s i a i s i m p o r t a n t ) , 

r o u t i n e X - r a y s , C T s c a n o r m a g n e t i c r e s o n a n c e i m a g 

i n g . S m a l l e r t h e t u m o u r b u l k , b e t t e r i s t h e r e s p o n s e t o 

r a d i a t i o n . F i e l d o f r a d i a t i o n i s p l a n n e d a c c o r d i n g t o 

t h e e x t e n t o f t u m o u r . 

4 . H i s t o l o g y o f t u m o u r T u m o u r s o f l y m p h o i d t i s s u e s 

a r e v e r y s e n s i t i v e a n d r e s p o n d q u i c k l y . A n a p l a s t i c 

t u m o u r s a n d t h o s e o f e m b r y o n a l o r i g i n a r e a l s o r a d i o 

s e n s i t i v e b u t r e c u r e a r l y . S q u a m o u s c a r c i n o m a a l s o 

r e s p o n d s w e l l b u t s l o w l y . A d e n o c a r c i n o m a s a r e l e s s 

s e n s i t i v e . S a r c o m a s a n d b o n e t u m o u r s a l s o h a v e l o w 

s e n s i t i v i t y . 

5 . D o s e o f r a d i a t i o n a n d f r a c t i o n a t i o n G e n e r a l l y , 

t h e c u r a t i v e d o s e i s 6 5 0 0 — 7 5 0 0 c G y . C o n v e n t i o n a l l y , 

i t i s d e l i v e r e d i n f r a c t i o n s o f 2 0 0 c G y p e r d a y f o r 5 

d a y s i n a w e e k ( M o n d a y s t o F r i d a y s ) a n d t h u s i t t a k e s 

6lA t o IVi w e e k s t o c o m p l e t e t h e t r e a t m e n t . 

J C o m p l i c a t i o n s o f R a d i o t h e r a p y J 

C o m p l i c a t i o n s o f r a d i o t h e r a p y d e p e n d o n t h e s i t e o f r a d i a 

t i o n , t o t a l d o s e d e l i v e r e d a n d t h e d a i l y f r a c t i o n o f r a d i a t i o n 

u s e d . H i g h t o t a l d o s e a n d l a r g e r d a i l y f r a c t i o n s c a u s e m o r e 

c o m p l i c a t i o n s . 

C o m p l i c a t i o n s f o l l o w i n g r a d i a t i o n c a n b e d i v i d e d i n t o 

e a r l y o r l a t e ( T a b l e 7 1 . 3 ) . 

J C a r e o f P a t i e n t D u r i n g R a d i o t h e r a p y J 

1. N u t r i t i o n T h i s i s p a r t i c u l a r l y i m p o r t a n t i n c a n c e r s o f 

o r a l c a v i t y a n d p h a r y n x . D i e t , r i c h i n p r o t e i n , v i t a m i n s 

a n d i r o n s h o u l d b e g i v e n . N a s o g a s t r i c t u b e m a y b e u s e d 

w h e r e n e c e s s a r y . B l o o d t r a n s f u s i o n s m a y b e r e q u i r e d , i f 

h a e m o g l o b i n l e v e l i s l o w . 

2 . C a r e o f t e e t h A n y p a t i e n t w h o i s a c a n d i d a t e f o r i r r a d i a 

tion p a r t i c u l a r l y i n t h e a r e a o f m a n d i b l e s h o u l d h a v e d e n t a l 

e v a l u a t i o n a n d g e t a l l q u e s t i o n a b l e t e e t h e x t r a c t e d b e f o r e r a d i 

a t i o n . W o u n d m u s t h e a l b e f o r e r a d i a t i o n i s s t a r t e d . X e r o s t o m i a 

a d d s t o c a r i e s o f t e e t h . O s t e o r a d i o n e c r o s i s o f t h e m a n d i b l e 

m a y f o l l o w e x t r a c t i o n o f t e e t h i n a n i r r a d i a t e d m a n d i b l e . 

3 . C a r e o f s k i n S k i n r e a c t i o n s a r e c o m m o n w i t h o r t h o v o l t -

a g e o r e l e c t r o n b e a m t h e r a p y t o s k i n b u t t h e m o d e m m e g a 

v o l t a g e t h e r a p y h a s a s k i n - s p a r i n g e f f e c t . D u r i n g r a d i o t h e r a p y , 

p a t i e n t i s a d v i s e d i n t h e c a r e o f i r r a d i a t e d s k i n . H e s h o u l d : 

( i ) k e e p t h e a r e a d r y a n d a v o i d w a s h i n g w i t h s o a p a n d 

w a t e r . 

( i i ) a v o i d e x p o s u r e t o s u n l i g h t . 

( i i i ) a v o i d w e t s h a v i n g . 

( i v ) n o t u s e a d h e s i v e p l a s t e r f o r d r e s s i n g s ; i t p e e l s o f f t h e 

s k i n a t t h e t i m e o f r e m o v a l . 

(v ) c o v e r t h e a r e a w i t h s o f t c l o t h , l i k e s i l k , w h i c h s h o u l d 

p r o v i d e f r e e a e r a t i o n o f t h e s k i n , a n d 

( v i ) n o t u s e a b r a s i v e d r e s s i n g o r c l o t h i n g . 

F o r m o i s t d e s q u a m a t i o n , a n a n t i b i o t i c o i n t m e n t i s u s e 

f u l . T o p i c a l s t e r o i d c r e a m s c a n b e u s e d t o r e l i e v e i t c h i n g 

a n d p a i n . 

4 . C a r e o f o r a l c a v i t y M u c o s i t i s a n d x e r o s t o m i a a r e 

c o m m o n c o m p l i c a t i o n s . T h e y a l s o i n t e r f e r e w i t h f e e d i n g . 

P a t i e n t s h o u l d a v o i d a l c o h o l , t o b a c c o o r h i g h l y s p i c e d 

f o o d t o l e s s e n f u r t h e r t r a u m a . I r r i t a t i n g m o u t h w a s h e s 

w h i c h c o n t a i n a l c o h o l s h o u l d n o t b e u s e d . M i l k o f m a g 

n e s i a c a n b e a p p l i e d t o t h e a r e a o f m u c o s i t i s t o g i v e p r o 

t e c t i v e c o a t i n g . I t a l s o n e u t r a l i s e s t h e a c i d p H a n d p r e v e n t s 

c a r i e s o f t e e t h . P a i n a n d d i s c o m f o r t o f m u c o s i t i s c a n b e 

r e l i e v e d b y u s e o f l i g n o c a i n e 1 0 % t o e n a b l e t h e p a t i e n t t o 

e a t . A c u t e r a d i a t i o n m u c o s i t i s u s u a l l y p e r s i s t s 8 — 1 2 w e e k s 

a f t e r r a d i a t i o n . 

5 . C a r e a g a i n s t i n f e c t i o n P a t i e n t s r e c e i v i n g r a d i o t h e r 

a p y a r e g e n e r a l l y d e b i l i t a t e d a n d e a s i l y d e v e l o p Candida 

i n f e c t i o n o f t h e o r a l c a v i t y a n d p h a r y n x . I t c a n b e t r e a t e d 

b y t o p i c a l a p p l i c a t i o n o f n y s t a t i n o r c l o t r i m a z o l e . M y c e l i a 

m a y l i e p r o t e c t e d b e n e a t h o r g a n i c d e b r i s a n d m a y r e q u i r e 

a n t i f u n g a l s y s t e m i c t h e r a p y . 



Chemotherapy f o r Head and 
Neck Cancer 

M B 

C h e m o t h e r a p y m a y b e u s e d a l o n e o r i n c o m b i n a t i o n w i t h 

o t h e r m o d a l i t i e s o f t r e a t m e n t . M o s t o f t h e h e a d a n d n e c k 

m a l i g n a n c i e s a r e s q u a m o u s c e l l c a n c e r s a n d t h e d r u g s 

f o u n d e f f e c t i v e a r e m e t h o t r e x a t e , c i s p l a t i n , b l e o m y c i n a n d 

5 - f l u o r o u r a c i l . A d r i a m y c i n h a s b e e n u s e d f o r c e r t a i n n o n -

s q u a m o u s c a r c i n o m a s ( e . g . a d e n o i d c y s t i c c a r c i n o m a ) , a n d 

d a c a r b a z i n e f o r m e l a n o m a s . L y m p h o m a s o f t h e h e a d a n d 

n e c k , b o t h H o d g k i n a n d n o n - H o d g k i n t y p e s , a r e a l s o 

t r e a t e d b y c h e m o t h e r a p y b e c a u s e o f t h e i r m u l t i f o c a l o r i g i n 

a n d w i d e - s p r e a d i n v o l v e m e n t . 

T y p e s o f C h e m o t h e r a p y 

1 . P a l l i a t i v e c h e m o t h e r a p y C y t o t o x i c d r u g s , s i n g l y o r 

i n c o m b i n a t i o n a r e u s e d t o t r e a t a d v a n c e d , r e c u r r e n t 

o r m e t a s t a t i c d i s e a s e w i t h a n a i m t o r e l i e v e t h e s y m p 

t o m s a n d t o p r o l o n g l i f e i n s o m e o f t h e m . 

2 . A d j u v a n t c h e m o t h e r a p y H e r e c h e m o t h e r a p y i s u s e d 

b e f o r e , d u r i n g o r a f t e r t r e a t m e n t w i t h o t h e r m o d a l i t i e s . 

I 

W h e n u s e d b e f o r e s u r g e r y o r r a d i a t i o n , i t i s c a l l e d 

induction or anterior chemotherapy. I t h e l p s t o r e d u c e 

t u m o u r b u r d e n a n d m i c r o m e t a s t a s e s t h a t c a n o c c u r 

a t t h e t i m e o f s u r g e r y o r i n t h e p e r i o d b e f o r e 

r a d i a t i o n . 

W h e n u s e d s i m u l t a n e o u s l y w i t h r a d i o t h e r a p y , i t 

a c t s as a r a d i o s e n s i t i z e r t o c e l l s w h i c h a r e o t h e r w i s e 

r a d i o r e s i s t a n t . 

W h e n u s e d a f t e r s u r g e r y o r r a d i a t i o n , i t i s c a l l e d 

posterior chemotherapy a n d i s a i m e d t o c u r e 

m i c r o m e t a s t a s e s . 

S i n g l e A g e n t v s M u l t i d r u g 

C o m b i n a t i o n T h e r a p y 1 
M e t h o t r e x a t e , c i s p l a t i n , b l e o m y c i n a n d 5 - f l u o r o u r a c i l 

h a v e b e e n u s e d a s s i n g l e a g e n t s i n v a r i o u s d o s a g e f o r m s . 

T h e y h a v e a l s o b e e n u s e d i n c o m b i n a t i o n w i t h o t h e r 

d r u g s w i t h t h e o b j e c t t o i m p r o v e o v e r a l l r e s p o n s e r a t e a n d 

1 C o m m o n l y u s e d a n t i c a n c e r d r u g s a n d t h e i r s i d e e f f e c t s 

Drugs Type of neoplasm Conventional dose * Side effects Remarks 

1 . M e t h o t r e x a t e S q u a m o u s e e l 

c a n c e r . A c u t e 

l e u k a e m i a 

l y m p h o m a s 

4 0 m g / m 2 i . v . 

w e e k l y , h i g h d o s e 

c a n b e g i v e n 

w i t h l e u c o v o r i n 

r e s c u e 

B o n e m a r r o w s u p p r e s s i o n 

m u c o s i t i s o f o r a l a n d G . I . 

m u c o s a . M a c u l o p a p u l a r 

r a s h . R e n a l a n d h e p a t i c 

t o x i c i t y 

E x c r e t e d v i a u r i n e . H y d r a t i o n 

a n d a l k a l i n i s a t i o n o f a n d 

u r i n e b e f o r e a f t e r d r u g 

a d m i n i s t r a t i o n r e d u c e s t h e 

r i s k o f c o m p l i c a t i o n s . L i v e r 

f u n c t i o n t e s t s b e f o r e u s e 

2 . 5 - F ! u o r o u r a c i l 

( 5 - F u ) 

S q u a m o u s c e l l 

c a n c e r s . N o n -

s q u a m o u s t u m o u r s 

o f b r e a s t a n d G . I . 

t r a c t 

1 0 - 1 5 m g / k g i . v . 

d a i l y . N o t m o r e 

t h a n 1 g i n s i n g l e 

b o l u s f o r 4 - 5 

d a y s . R e p e a t e d a t 

w e e k l y i n t e r v a l s 

M y e l o s u p p r e s s i o n ( N e u t r o 

p e n i a t h r o m b o c y t o p e n i a a t 

1 t o 2 w e e k s ) . M u c o s i t i s 

( n a u s e a a n d v o m i t i n g , 

s t o m a t i t i s a n d d i a r r h o e a ) . 

S k i n ( a l o p e c i a , h y p e r p i g -

m e n t a t i o n , m a c u l o p a p u l a r 

r a s h , h a n d - f o o t s y n d r o m e ) 

N o t g i v e n i n p o o r l y 

n o u r i s h e d p a t i e n t s 

(Continued) 



C h e m o t h e r a p y f o r H e a d a n d N e c k C a n c e r 

(Continued) 

Drugs Type o f neoplasm Conventional d o s e * Side effects R e m a r k s 

3 . C y c l o p h o s  S q u a m o u s c a n c e r 6 0 - 1 2 0 m g / m 2 i . v H a e m o r r h a g i c c y s t i t i s H y d r a t e t h e p a t i e n t w e l l 

p h a m i d e L y m p h o m a s d a i l y X 5 d a y s f o r N a u s e a a n d v o m i t i n g b e f o r e a n d a f t e r 

L e u k a e m i a 3 w e e k s A l o p e c i a d r u g a d m i n i s t r a t i o n . A v o i d 

N e u r o b l a s t o m a N e u t r o p e n i a a t 1 - 2 w e e k s b a r b i t u r a t e s d u r i n g t h e r a p y 

M u l t i p l e m y e l o m a w i t h r e c o v e r y a t 

2 - 3 w e e k s . C e s s a t i o n 

o f m e n s e s . P e r m a n e n t 

i n f e r t i l i t y 

4 . D a c a r b a z i n e M e l a n o m a 2 5 0 m g / m 2 X 5 d a y s S e v e r e n a u s e a a n d 

S a r c o m a s e v e r y 3 w e e k s v o m i t i n g 

M y e i o s u p p r e s s i o n 

F l u - l i k e s y m p t o m s ( f e v e r , 

m a l a i s e , m y a l g i a ) f o r 

s e v e r a l w e e k s 

A l o p e c i a 

5 . B l e o m y c i n S q u a m o u s c e l l 1 0 - 2 0 m g / m 2 o n c e P n e u m o n i t i s ( d r y c o u g h W e e k l y X - r a y c h e s t . U s e w i t h 

c a n c e r , o r t w i c e w e e k l y , a n d r a l e s ) a n d p u l m o n a r y c a r e i n p a t i e n t s o f p u l m o n a r y 

L y m p h o m a i . m . o r i . v . f i b r o s i s F e v e r a n d c h i l l s a n d r e n a l d i s e a s e . D o n o t 

i n f i r s t 2 4 h . ( g i v e e x c e e d t o t a l d o s e o f 4 0 0 

a n t i p y r e t i c s ) A n a p h y l a c t i c u n i t s , a s i t c a u s e s . P u l m o n a r y 

r e a c t i o n f i b r o s i s . ( 1 u n i t = 1 m g ) 

A l o p e c i a 

E r y t h e m a , 

h y p e r p i g m e n t a t i o n 

S t o m a t i t i s 

6 . A d r i a m y c i n L y m p h o m a 6 0 - 9 0 m g / m 2 i . v . C a r d i o t o x i c C a r d i o t o x i c i t y i s s e e n i n 

( D o x o r u b i c i n ) S a r c o m a s e v e r y 3 w e e k s . A l o p e c i a E . C . C . 

E s t h e s i o n e u r o - C a r d i o m y o p a t h y i f S t o m a t i t i s , n a u s e a , U r i n e m a y b e r e d 

b l a s t o m a s . t o t a l d o s e e x c e e d s v o m i t i n g a n d d i a r r h o e a f o r 1 - 2 d a y s 

S a l i v a r y ( 5 0 0 m g / m 2 ) N e u t r o p e n i a , 

g l a n d c a n c e r t h r o m b o c y t o p e n i a w h i c h 

P a e d i a t r i c r e c o v e r s b y 3 w e e k s 

m a l i g n a n c y 

7 . A c t i n o m y c i n - D R h a b d o m y o  0 . 5 m g / m 2 i . v . X M y e i o s u p p r e s s i o n A v o i d e x t r a v a s a t i o n i n t o 

s a r c o m a 5 d a y s N a u s e a a n d v o m i t i n g s o f t t i s s u e a t t h e t i m e 

M u c o s i t i s a n d d i a r r h o e a o f i n j e c t i o n 

A l o p e c i a 

M a c u l o p a p u l a r r a s h 

8. V i n c r i s t i n e L y m p h o m a 1 . 5 m g / m 2 i . v . N e u r o t o x i c ( s e n s o r y A v o i d e x t r a v a s a t i o n i n t o 

( O n c o v i n ) S q u a m o u s c e l l o n c e o r t w i c e a n d m o t o r n e u r o p a t h y ) t i s s u e s 

c a n c e r R h a b d o  m o n t h l y . S i n g l e C o n s t i p a t i o n ( g i v e 

m y o s a r c o m a d o s e s h o u l d n o t s t o o l s o f t e n e r s ) 

e x c e e d 2 m g A l o p e c i a 

9 . C i s p l a t i n S q u a m o u s c e l l 8 0 - 1 2 0 m g / m 2 i . v . G . l . T . ( n a u s e a , v o m i t i n g ) A d e q u a t e p r e h y d r a t i o n 

c a n c e r i n f u s i o n e v e r y R e n a l t o x i c i t y M a n n i t o l d i u r e s i s . D o n o t 

3 w e e k s H a e m a t o l o g i c ( a n a e m i a , u s e d r u g i f c r e a t i n i n e 

n e u t r o p e n i a , c l e a r a n c e i s b e l o w 

t h r o m b o c y t o p e n i a ) 4 0 m l / m i n 

N e u r o l o g i c ( p e r i p h e r a l 

n e u r o p a t h y ) 

O t o t o x i c i t y ( 4 - 8 k H z ) 

*Follow instructions given with drug literature. Most o f the drugs are given according to surface area o f the body which is calculated according 

to weight and height o f a person. 



R e c e n t A d v a n c e s 

d u r a t i o n o f r e s p o n s e . A t r e n d i s e m e r g i n g t h a t c o m b i n a t i o n 

o f t w o o r m o r e d r u g s i m p r o v e s t h e r e s p o n s e r a t e a n d d e f i 

n i t e l y i m p r o v e s t h e q u a l i t y o f p a t i e n t ' s l i f e b u t i t h a s f a i l e d 

t o i m p r o v e t h e d u r a t i o n o f r e s p o n s e . 

D r u g s U s e d in C a n c e r T h e r a p y 

C o m m o n l y u s e d a n t i c a n c e r d r u g s a n d t h e i r s i d e e f f e c t s a r e 

l i s t e d i n T a b l e 7 2 . 1 . 

P| P r e t r e a t m e n t W o r k - u p o f t h e P a t i e n t ~J 

P a t i e n t w h o i s a c a n d i d a t e f o r c a n c e r c h e m o t h e r a p y s h o u l d 

b e w o r k e d u p i n t h e f o l l o w i n g m a n n e r : 

1. History and clinical examination ( e x c l u d e k i d n e y , h e a r t 

a n d l u n g d i s e a s e ) 

2 . H a e m a t o l o g i c a l t e s t s : 

• H a e m o g l o b i n ] ( A s a b a s e l i n e , as m a n y 

• T o t a l a n d I o f t h e d r u g s a r e 

3. 

d i f f e r e n t i a l c o u n t 

• P l a t e l e t c o u n t 

Urine exam 

m y e l o s u p p r e s s i v e ) 

( M e t h o t r e x a t e a n d 

c i s p l a t i n a r e 

n e p h r o t o x i c ) 

•(. Biochemistry: 

• B l o o d u r e a n i t r o g e n 

• C r e a t i n i n e 

• L i v e r f u n c t i o n t e s t s 

5 . Radiology: 

X - r a y c h e s t ( B l e o m y c i n c a u s e s i n t e r s t i t i a l p u l m o n a r y 

f i b r o s i s ) 

C T s c a n o r M R I w h e r e i n d i c a t e d 1 F o r e x t e n t o f 

U l t r a s o u n d o f l i v e r / s p l e e n J d i s e a s e 

6 . Pulmonary function tests ( F o r B l e o m y c i n ) 

7. E.C.G. ( F o r A d r i a m y c i n ) 

8 . Audiogram ( C i s p l a t i n c a u s e s h i g h frequency h e a r i n g l o s s ) 

9. Nutritional status 

J T o x i c i t y o f A n t i c a n c e r D r u g s ^ | 

M o s t o f t h e d r u g s a c t o n r a p i d l y d i v i d i n g c e l l s a n d t h e r e f o r e 

i n c l u d e n o r m a l c e l l s as t h o s e o f h a i r f o l l i c l e s , g a s t r o i n t e s t i n a l 

m u c o s a a n d b o n e m a r r o w c a u s i n g a l o p e c i a , s t o m a t i t i s , n a u 

s e a , v o m i t i n g , d i a r r h o e a , a n a e m i a , l e u k o p e n i a a n d t h r o m b o 

c y t o p e n i a . S o m e d r u g s h a v e s e l e c t i v e a c t i o n o n k i d n e y 

( m e t h o t r e x a t e , c i s p l a t i n ) , n e r v e s ( v i n c r i s t i n e a n d c i s p l a t i n ) , 

h e a r t ( a d r i a m y c i n ) a n d b l a d d e r ( c y c l o p h o s p h a m i d e ) . 



HIV Infect ion/AIDS and ENT 
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A c q u i r e d i m m u n o - d e f i c i e n c y i s c a u s e d b y r e t r o v i r u s e s . 

T h o s e i n f e c t i n g t h e h u m a n b e i n g s a r e o f t w o t y p e s : ( a ) H I V 

T y p e I — w h i c h i s t h e m o s t c o m m o n a n d v e r y p a t h o g e n i c 

a n d ( b ) H I V T y p e I I - — w h i c h i s l e s s c o m m o n a n d l e s s p a t h o 

g e n i c . O n c e v i r u s e n t e r s t h e b o d y , i t a t t a c k s T - l y m p h o c y t e s 

a n d o t h e r c e l l s w h i c h h a v e C D 4 s u r f a c e m a r k e r . C D 4 

T - l y m p h o c y t e s a r e n o r m a l l y a s s o c i a t e d w i t h h e l p e r - i n d u c e r 

f u n c t i o n o f t h e i m m u n e s y s t e m . W i t h t h e f a l l i n C D 4 l y m 

p h o c y t e s b e l o w 5 0 0 c e l l s / n u n 3 , ( n o r m a l 6 0 0 - 1 5 0 0 c e l l s / m m 3 ) 

t h e i m m u n e s y s t e m s t a r t s b r e a k i n g d o w n w i t h t h e a p p e a r a n c e 

o f o p p o r t u n i s t i c i n f e c t i o n s a n d u n u s u a l m a l i g n a n c i e s w h e n i t 

i s c a l l e d A I D S . W h e n C D 4 - c e l l c o u n t f a l l s b e l o w 2 0 0 c e l l s / 

m m 3 , d e a t h o c c u r s w i t h i n 2 — 3 y e a r s . 

M o d e s o f T r a n s m i s s i o n 

H I V i n f e c t i o n i s t r a n s m i t t e d t h r o u g h : 

( a ) S e x u a l c o n t a c t — h o m o s e x u a l o r h e t e r o s e x u a l . 

( b ) U s e o f n o n - s t e r i l e n e e d l e s , s y r i n g e s o r o t h e r s k i n -

p i e r c i n g i n s t r u m e n t s . 

( c ) B l o o d a n d b l o o d p r o d u c t s . 

( d ) I n f e c t e d m o t h e r t o i n f a n t — D u r i n g b i r t h , p e r i n a t a l l y 

a n d v i a b r e a s t m i l k . 

H i g h risk g r o u p s i n c l u d e : ( i ) h e t e r o s e x u a l l y p r o m i s c u 

o u s i n d i v i d u a l s ( i i ) h o m o s e x u a l s ( i i i ) p r o s t i t u t e s a n d t r u c k -

d r i v e r s ( i v ) I . V . d r u g u s e r s ( v ) r e c i p i e n t s o f b l o o d a n d 

b l o o d p r o d u c t s ( h a e m o p h i l i c s , t h a l a s s a e m i a p a t i e n t s a n d 

t h o s e u n d e r g o i n g d i a l y s i s a n d ( v i ) c h i l d r e n b o r n t o H I V 

i n f e c t e d m o t h e r s . 

M a j o r h a z a r d t o h e a l t h c a r e w o r k e r s is from b l o o d a n d b o d y 

fluids l i k e a m n i o t i c , p l e u r a l , p e r i t o n e a l o r p e r i c a r d i a l fluid. 

R i s k o f a c q u i r i n g i n f e c t i o n f r o m s p e c i m e n s o f u r i n e , s t o o l , 

s a l i v a , s p u t u m , t e a r s , s w e a t a n d v o m i t u s i s n e g l i g i b l e . 

E p i d e m i o l o g y 

T h e f i r s t c a s e o f A I D S w a s s e e n i n I n d i a i n t h e y e a r 1 9 8 6 . 

S u r v e i l l a n c e o f H I V i n f e c t i o n / A I D S c a s e s w a s s t a r t e d i n 

1 9 8 6 . N a t i o n a l A I D S C o n t r o l O r g a n i s a t i o n ( N A C O ) 

r e p o r t s t h a t o f a t o t a l o f 3 1 , 4 7 , 5 9 8 p e r s o n s s c r e e n e d t i l l 

J u l y 1 9 9 7 , 6 6 , 3 1 5 w e r e f o u n d s e r o p o s i t i v e ( s e r o p o s i t i v i t y 

o f 2 1 . 0 7 p e r t h o u s a n d s ) . 

S t a t e s h a v i n g h i g h s e r o p o s i t i v i t y r a t e s p e r t h o u s a n d p e r 

s o n s a r e M a n i p u r ( 1 6 9 . 6 2 ) , M a h a r a s h t r a ( 1 0 3 . 0 3 ) , N a g a l a n d 

( 5 5 . 4 8 ) , P u n j a b ( 4 3 . 6 8 ) , a n d D a m a n a n d D i u ( 3 2 . 0 ) . I n 

D e l h i , s e r o p o s i t i v i t y r a t e i s n e a r l y 4 p e r t h o u s a n d . 

P A I D S P a t i e n t s [j 

T i l l 3 1 s t J a n u a r y 2 0 0 3 , 4 3 , 5 4 2 c a s e s o f A I D S h a v e b e e n 

r e p o r t e d t o N A C O . T a b l e 7 3 . 1 g i v e s t h e d i s t r i b u t i o n o f 

A I D S c a s e s a s r e p o r t e d t o N A C O . M a x i m u m n u m b e r o f 

A I D S c a s e s w e r e d e t e c t e d i n T a m i l N a d u ( 1 8 , 2 7 6 ) , f o l 

l o w e d b y M a h a r a s h t r a ( 1 0 , 7 9 7 ) , G u j a r a t ( 2 , 1 4 1 ) a n d 

A n d h r a P r a d e s h ( 2 , 5 6 5 ) . 

O u t o f a t o t a l o f 4 3 , 5 4 2 , 8 4 . 2 4 % w e r e d u e t o s e x u a l 

r e l a t i o n s h i p a l o n e w h i l e n e a r l y 3 % ) w e r e d u e t o b l o o d a n d 

b l o o d p r o d u c t s a n d 2 . 6 % d u e t o p e r i n a t a l t r a n s m i s s i o n . 

C o u r s e o f D i s e a s e 

A f t e r e x p o s u r e , t h e d i s e a s e r u n s t h r o u g h t h e f o l l o w i n g 

s t a g e s : 

(a ) Initial viraemia: P r i m a r y i n f e c t i o n w i t h H I V , f i r s t 

c a u s e s v i r a e m i a w h i c h p r o d u c e s m i l d c l i n i c a l d i s e a s e 

l i k e f e v e r , h e a d a c h e , b o d y a c h e s a n d p a i n s , m a c u l a r 

s k i n r a s h a n d l y m p h n o d e s e n l a r g e m e n t . T h i s p i c t u r e 

r e s e m b l e s i n f e c t i o n s l i k e m o n o n u c l e o s i s a n d s u b s i d e s 

i n 1 - 2 w e e k s . T h e v i r u s i s t h e n t a k e n u p b y l y m p h o i d 

o r g a n s l i k e l y m p h n o d e s , t o n s i l s a n d a d e n o i d s . I n i t i a l 

p l a s m a v i r a e m i a l a s t s f o r a f e w w e e k s a n d t h e n n o 

v i r u s c a n b e d e t e c t e d i n p l a s m a . 

( b ) Latent period: T h i s i s t h e a s y m p t o m a t i c p e r i o d a n d 

m a y l a s t f o r a v a r i a b l e p e r i o d , o n a n a v e r a g e 1 0 y e a r s . 

D u r i n g t h i s p e r i o d n o v i r u s i s d e t e c t a b l e i n p l a s m a 

t h o u g h i t i s r e p l i c a t i n g i n t h e l y m p h o i d t i s s u e a n d 



T a b l e 73.1 A I D S C a s e s i n I n d i a ( R e p o r t e d t o N A C O ) 

S. no. State/ Union 
territory 

A I D S cases 

A s on 31st 

July, 
1997 

A s on 30th 
April , 
2003 

1 . A n d h r a P r a d e s h 2 7 2 , 5 6 5 

2 . A s s a m 14 1 4 9 

3. A r u n a c h a l P r a d e s h 0 0 

4 . A n d a m a n & N i c o b a r 

I s l a n d 

0 2 4 

5 . B i h a r 2 1 4 8 

6 . C h a n d i g a r h ( U . T . ) V ; ; ; v x .665 

7. P u n j a b 1 0 0 2 2 7 

8 . D e l h i 7 3 7 

9 . D a m a n & D i u ( U . T . ) 1 1 

1 0 . D a d r a & N a g a r H a v e l i 0 0 

11. G o a 1 2 1 3 9 

1 3 . G u j a r a t 1 3 3 2 , 4 0 8 

1 4 . H a r y a n a 1 2 4 7 

1 5 . H i m a c h a l P r a d e s h 9 1 0 6 

1 6 . K a r n a t a k a 9 7 1 , 6 1 7 

1 7 . K e r a l a 105 267 

18. L a k s h a d w e e p ( U . T . ) 0 0 

1 9 . M a d h y a P r a d e s h 119 949 

2 0 . M a h a r a s h t r a 2 , 3 5 4 1 0 , 7 9 7 

2 1 . O n s s a 2 8 2 

2 2 . N a g a l a n d 4 2 9 8 

2 3 . M a n i p u r HE9B 1,238 

2 4 . M i z o r a m 5 3 4 

2 5 . M e g h a l a y a 8 8 

2 6 . P o n d i c h e r r y 1 2 8 1 5 7 

2 7 . R a j a s t h a n 5 4 6 3 0 

2 8 . S i k k i m 1 6 

2 9 . T a m i l N a d u 1 , 0 8 0 1 8 , 2 7 6 

3 0 . T r i p u r a 0 5 

3 1 . U t t a r P r a d e s h 1 1 2 8 3 0 

3 2 . W e s t B e n g a l 5 7 9 3 0 

T o t a l 4 , 8 2 8 4 3 , 5 4 2 

b e c o m e s susceptible t o o p p o r t u n i s t i c i n f e c t i o n s . 

T h e r e are c l i n i c a l signs a n d s y m p t o m s o f A I D S a n d 

d e a t h m a y o c c u r w i t h i n 2 years. 

| E N T M a n i f e s t a t i o n s o f A I D S | 

T h e y are caused b y o p p o r t u n i s t i c i n f e c t i o n s d u e t o viruses , 

b a c t e r i a , f u n g i a n d p r o t o z o a a n d d u e t o a c t i v a t i o n o f t h e 

n e o p l a s t i c process, e .g . K a p o s i ' s sarcoma a n d n o n - H o d g -

k i n ' s l y m p h o m a . M o r e t h a n 5 0 % o f t h e p a t i e n t s w i t h 

A I D S present w i t h s y m p t o m s o r signs i n t h e h e a d an n e c k 

r e g i o n . 

E a r 

• O t i t i s m e d i a 

• K a p o s i ' s sarcoma o f p i n n a 

• S e n s o r i n e u r a l h e a r i n g loss (usual ly d u e t o c y t o m e g a 

l o v i r u s a f f e c t i n g i n n e r ear o r C N V I I I ) 

• Facial paralysis ( v i r a l o r i g i n ) 

N o s e 

• S inus i t i s ( d u e to b o t h a e r o b i c a n d a n a e r o b i c i n f e c t i o n s ) 

• F u n g a l sinusitis d u e to aspergillus o r m u c o n n y c o s i s . I t is 

r a p i d l y invasive a n d extends intracrania l ly 

O r a l c a v i t y 

• C a n d i d a i n f e c t i o n 

• A n g u l a r c h e i l i t i s 

• R e c u r r e n t a p h t h o u s ulcers 

• H a i r y l e u k o p l a k i a ( i t is caused b y E . B . v i r u s a n d appears 

as w h i t e patches o n t h e la tera l b o r d e r o f t o n g u e . O c c u r s 

ear ly i n H I V i n f e c t i o n ) 

• K a p o s i ' s sarcoma (can o c c u r a n y w h e r e i n t h e o r a l c a v i t y 

b u t is m o s t c o m m o n i n t h e palate) 

• N o n - H o d g k i n ' s l y m p h o m a 

P a r o t i d 

• P a r o t i d cysts a n d p a r o t i t i s 

O e s o p h a g u s 

• C a n d i d a i n f e c t i o n o f oesophagus causing severe dysphagia 

N e c k 

• C e r v i c a l l y m p h a d e n o p a t h y . I t can be s e c o n d a r y i n f e c 

t i o n , l y m p h o m a , t u b e r c u l o s i s o r c a r c i n o m a o r Kapos i ' s 

sarcoma. F N A C o r b i o p s y m a y be i n d i c a t e d . 

C D 4 T - h e l p e r ce l l n u m b e r a n d f u n c t i o n is d e t e r i o r a t 

i n g . A n t i b o d y test b e c o m e s p o s i t i v e i n 2—4 m o n t h s o f 

i n f e c t i o n . 

(c) Advanced disease: I t starts af ter several years; T h e C D 4 

T - c e l l c o u n t falls b e l o w 2 0 0 c e l l s / m m 3 a n d p a t i e n t 

N o n - H o d g k i n ' s L y m p h o m a 

N o n - H o d g k i n ' s l y m p h o m a can o c c u r i n 10—30% o f A I D S 

p a t i e n t s . I t tends t o be aggressive a n d o c c u r s i n late stages 
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o f disease w h e n C D 4 c o u n t s falls b e l o w 2 0 0 / n i m 3 . B o t h 

n o d a l a n d e x t r a n o d a l l y m p h o m a s m a y b e seen. C N S l y m 

p h o m a s are also c o m m o n i n pat ients w i t h A I D S . 

K a p o s i ' s S a r c o m a 

I t is a m u l t i c e n t r i c n e o p l a s m w h i c h m a y i n v o l v e s k i n , 

m u c o s a o r viscera. T h e r e is excessive p r o l i f e r a t i o n o f s p i n 

d le cells o f vascular o r i g i n . I t is n o n - i n v a s i v e a n d respects 

t h e fascial planes . I n t h e o r a l c a v i t y , K a p o s i ' s sarcoma is 

m o s t l y seen i n t h e palate , b u t m a y o c c u r o n t h e t o n g u e o r 

g i n g i v a o r t h e p o s t e r i o r w a l l o f p h a r y n x . I t appears p u r 

p l i s h i n c o l o u r a n d m a y n e e d t o be d i f f e r e n t i a t e d f r o m 

a n g i o m a o r p y o g e n i c g r a n u l o m a . I t can o c c u r at a n y stage 

o f H I V i n f e c t i o n , e v e n i n those w i t h n o r m a l C D 4 c o u n t s . 

Size o f t h e t u m o u r m a y v a r y f r o m a f e w m m t o several 

c e n t i m e t r e s . D i a g n o s i s is based o n b i o p s y w h i c h m a y s h o w 

p r o l i f e r a t i o n o f sp indle cells, e n d o t h e l i a l cells, ex t ravasat ion 

o f r e d b l o o d cells a n d h a e m o s i d e r i n l a d e n m a c r o p h a g e s . 

T r e a t m e n t i n c l u d e s loca l i sed r a d i a t i o n , i n t r a l e s i o n a l v i n 

b las t ine o r c r y o t h e r a p y . S ing le a g e n t systemic c h e m o t h e r 

apy m a y be g i v e n i n those w i t h m u l t i p l e les ions . 

| D i a g n o s i s o f H I V I n f e c t i o n J 

1. E L I S A tes t ( E n z y m e - l i n k e d i m m u n o s o r b e n t assay): 

I t is a s c r e e n i n g test w i t h h i g h s e n s i t i v i t y o f 9 9 . 9 % . 

W h e n p o s i t i v e , i t is c o n f i r m e d b y W e s t e r n b l o t test. 

2 . W e s t e r n b l o t tes t : C o n f i r m a t i o n test f o r H I V i n f e c 

t i o n . T h e s p e c i f i c i t y o f p o s i t i v e results b y E L I S A a n d 

W e s t e r n b l o t reaches 100%. 

3 . B l o o d tes ts : M a y i n d i c a t e a n a e m i a , l e u k o p e n i a espe

c i a l l y l y m p h o p e n i a a n d t h r o m b o c y t o p e n i a i n a d v a n c e d 

disease. 

4 . C D 4 T - c e l l c o u n t : N o r m a l c o u n t 6 0 0 - 1 5 0 0 / m m 3 . 

F a l l i n g c o u n t s i n d i c a t e p r o g r e s s i o n o f disease. C o u n t 

< 2 0 0 / m m 3 indica tes r i s k o f A I D S . 

C D 4 l y m p h o c y t e p e r c e n t a g e is m o r e re l iab le t h a n 

C D - 4 c o u n t . R i s k o f p r o g r e s s i o n t o A I D S is h i g h 

w i t h c o u n t o f ,20%). 

5 . B . . - M i c r o g l o b u l i n l e v e l : I t is i n d i c a t i v e o f m a c 

r o p h a g e - m o n o c y t e s t i m u l a t i o n . Levels o f this p r o t e i n 

rise at s e r o c o n v e r s i o n a n d c o n t i n u e t o rise w i t h p r o 

gress ion o f disease. T h i s test is u s e f u l f o r p r o g n o s i s . 

6. P - 2 4 a n t i g e n : P -24 is c o r e p r o t e i n o f t h e A I D S v i r u s . 

Presence o f this a n t i g e n indicates ac t ive H I V r e p l i c a 

t i o n . T e s t is p o s i t i v e e v e n p r i o r t o s e r o c o n v e r s i o n . 

7. P C R ( p o l y m e r a s e c h a i n r e a c t i o n ) : I t is a q u a n t i t a t i v e 

test w h i c h measures v i r a l l o a d a n d t h u s corre lates w i t h 

p r o g r e s s i o n o f disease. 

H I V I N F E C T I O N A N D 

H E A L T H C A R E W O R K E R S 

D o c t o r s , p a r t i c u l a r l y t h e surgeons , nurses a n d l a b o r a t o r y 

s taf f h a n d l i n g t h e b l o o d , b l o o d - s t a i n e d b o d y fluids a n d 

o t h e r secret ions m a y c o n t r a c t t h e disease as o c c u p a t i o n a l 

h a z a r d . T h e y s h o u l d f o l l o w t h e u n i v e r s a l p r e c a u t i o n s ( v i d e 

i n f r a ) c o n s i d e r i n g t h a t e v e r y sample t h e y h a n d l e is p o t e n 

t i a l l y i n f e c t e d . T h e r i sk is d u e t o : 

1. Needle-stick injury. H o l l o w needle (e.g. i n j e c t i o n n e e 

dle) is m o r e d a n g e r o u s t h a n s o l i d n e e d l e (e .g . s u t u r e 

n e e d l e ) , T h e risk is 1 :250. 

2 . Cuts w i t h c o n t a m i n a t e d k n i f e o r o t h e r sharp 

i n s t r u m e n t s . 

3 . Exposure of open wound t o i n f e c t e d b l o o d o r b o d y f l u i d . 

E n t r y o f v i r u s can also o c c u r t h r o u g h an area o f 

d e r m a t i t i s . 

4 . Large mucous membrane exposure, e .g . b y spla t ter o f 

b l o o d , a m n i o t i c fluid, etc . 

5 . Exposure of skin t o i n f e c t e d b l o o d a n d b o d y f l u i d s . U s e 

o f g loves a n d g o w n / c o a t is p r o t e c t i v e . 

Management of Needle-stick Injury 

I n case o f n e e d l e - s t i c k i n j u r y o r c u t , w a s h t h e area t h o r 

o u g h l y w i t h w a t e r a n d a p p l y an ant i sept i c . E L I S A test is 

d o n e as s o o n as possible t o establish n e g a t i v e basel ine f o r 

w o r k e r ' s c o m p e n s a t i o n . T e s t s h o u l d be r e p e a t e d at 6 

w e e k s , 3 m o n t h s a n d 6 m o n t h s f o r a n y s e r o c o n v e r s i o n . 

Z i d o v u d i n e t h e r a p y f o r 6 w e e k s as s o o n as poss ible after 

e x p o s u r e can be o f f e r e d . I t is s h o w n t o decrease t h e rate o f 

s e r o c o n v e r s i o n after needle - s t i ck i n j u r y . H o w e v e r , the side 

effects o f d r u g a n d also the fact that s e r o c o n v e r s i o n can sti l l 

o c c u r i n spi te o f d r u g t h e r a p y , s h o u l d be b o r n e i n m i n d . 

U n i v e r s a l P r e c a u t i o n s 

• W a s h hands b e f o r e a n d after pat ient o r s p e c i m e n contac t . 

• H a n d l e the b l o o d o f all patients as p o t e n t i a l l y i n f e c t i o u s . 

• W e a r g loves f o r p o t e n t i a l c o n t a c t w i t h b l o o d a n d b o d y 

fluids. 

• Place used syr inges i m m e d i a t e l y i n n e a r b y i m p e r m e a b l e 

c o n t a i n e r ; D O N O T recap o r m a n i p u l a t e n e e d l e i n any 

w a y ! 

• W e a r p r o t e c t i v e eyewear and mask i f splatter w i t h b l o o d o r 

b o d y fluids is possible (e.g. b r o n c h o s c o p y , ora l s u r g e i y ) . 

• W e a r g o w n s w h e n splash w i t h b l o o d o r b o d y fluids is 

a n t i c i p a t e d . 

" H a n d l e a l l l i n e n s o i l e d w i t h b l o o d a n d / o r b o d y secre

t i o n s as p o t e n t i a l l y i n f e c t i o u s . 



Recent Advances 

• P r o c e s s a l l l a b o r a t o r y s p e c i m e n s as p o t e n t i a l l y 

i n f e c t i o u s . 

• W e a r m a s k f o r T B a n d o t h e r r e s p i r a t o r y o r g a n i s m s ( H I V 

i s n o t a i r b o r n e ) . 

J A n t i r e t r o v i r a l D r u g s [ 

(a ) Nucleoside analogues 

Z i d o v u d i n e ( A Z T ) 

D i d a n o s i n e ( d d l ) 

Z a l c i t a b i n e ( d d C ) 

S t a v u d i n e ( d 4 T ) 

L a m i v u d i n e ( 3 T C ) ( r e v e r s e t r a n s c r i p t a s e i n h i b i t o r ) 

(b) Protease inhibitors 

S a q u i n a v i r 

P v i t o n a v i r 

I n d i n a v i r 

(c) Combination of drugs 
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E Q U I P M E N T , H I S T O R Y T A K I N G A N D 
G E N E R A L S E T U P 

E v a l u a t i o n o f t h e p a t i e n t w i t h disease o f ear, nose a n d 

t h r o a t r e q u i r e s s k i l l i n e l i c i t i n g a m e a n i n g f u l h i s t o r y a n d 

m a s t e r l y d e x t e r i t y i n t h e e x a m i n a t i o n o f d a r k e r cavit ies o f 

t h e ear, nose , p h a r y n x a n d l a r y n x . A s t u d e n t is e x p e c t e d t o 

l e a r n th is b y r e g u l a r p r a c t i c e i n E N T c l i n i c s . 

Equipment for E N T Examination ( F i g . 7 4 . 1 ) 

T h e r e q u i r e m e n t s o f e q u i p m e n t i n a c l i n i c m a y v a r y b u t 

t h e essential i n s t r u m e n t s f o r r o u t i n e e x a m i n a t i o n are l i s t e d 

h e r e . 

1 , Bull's eye lamp. I t p r o v i d e s a p o w e r f u l source o f l i g h t . 

T h e l a m p c a n b e t i l t e d , r o t a t e d , raised o r l o w e r e d 

a c c o r d i n g t o t h e needs. 

2 . Head mirror. I t is a c o n c a v e m i r r o r u s e d t o r e f l e c t l i g h t 

f r o m t h e B u l l ' s eye l a m p o n t o t h e par t b e i n g e x a m i n e d . 

I t has a foca l l e n g t h o f a p p r o x i m a t e l y 25 c m . T h e e x a m 

i n e r sees t h r o u g h t h e h o l e i n the c e n t r e o f t h e m i r r o r . 

D i a m e t e r o f t h e m i r r o r is 89 m m (3M>") a n d t h a t o f t h e 

c e n t r a l h o l e is 1 9 m m (3/4") . 

3 . Tongue depressors. D i f f e r e n t sizes f o r c h i l d r e n a n d 

adul ts s h o u l d be available. I t is used i n t h e e x a m i n a t i o n 

o f o r a l c a v i t y a n d o r o p h a r y n x , 

4 . Nasal specula. T w o types are c o m m o n l y used, n a m e l y 

t h e T h u d i c u m a n d V i e n n a types . T h e size o f t h e nasal 

s p e c u l u m is selected a c c o r d i n g t o t h e age o f t h e p a t i e n t 

a n d size o f t h e n o s t r i l . 

5 . Laryngeal mirrors. T h e y are used t o e x a m i n e t h e l a r y n x 

a n d l a r y n g o p h a r y n x . V a r i o u s sizes, f r o m 6 t o 30 m m 

d i a m e t e r , are avai lable . T o p r e v e n t f o g g i n g , a m i r r o r is 

a l w a y s w a r m e d o v e r a s p i r i t l a m p o r b y d i p p i n g i t i n 

h o t w a t e r a n d t h e n tes ted o n t h e b a c k o f h a n d b e f o r e 

i n s e r t i o n i n t o t h e m o u t h . 

Left t o r ight (1 ) T u n i n g fork , (2) Siegle's speculum, (3 ) O t o s c o p e , (4 ) Head mir ror , (5 ) Barany's noise box. 
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F i g u r e 74.1 B 

( 1 ) J o b s o n - H o r n e p r o b e , ( 2 ) V i e n n a n a s a l s p e c u l u m , ( 3 ) H a r t m a n n ' s p a c k i n g f o r c e p s , ( 4 ) W i l d e ' s p a c k i n g f o r c e p s , ( 5 ) E u s t a c h i a n t u b e 

c a t h e t e r , ( 6 ) T h u d i c u m n a s a l s p e c u l u m , ( 7 ) L a r y n g e a l m i r r o r , ( 8 ) P o s t - n a s a l m i r r o r , ( 9 ) B l u n t p r o b e , ( 1 0 ) E a r s p e c u l a , ( 1 1 ) L a c k s 

t o n g u e d e p r e s s o r . 

6. Postnasal mirror. I t i s u s e d t o e x a m i n e t h e n a s o p h a r y n x 

a n d p o s t e r i o r p a r t o f n a s a l c a v i t y . L i k e l a r y n g e a l m i r r o r , 

i t i s a l s o w a r m e d a n d t e s t e d o n t h e b a c k o f h a n d 

b e f o r e u s e . 

7 . Ear specula. V a r i o u s s i z e s a r e a v a i l a b l e t o s u i t d i f f e r e n t 

s i z e s o f t h e e a r c a n a l . T h e l a r g e s t s p e c u l u m w h i c h c a n 

b e c o n v e n i e n t l y i n s e r t e d i n t h e e a r c a n a l s h o u l d b e 

u s e d . 

8 . Siegle's speculum. E s s e n t i a l i n e x a m i n a t i o n o f t y m p a n i c 

m e m b r a n e ; i t g i v e s m a g n i f i e d v i e w o f t y m p a n i c 

m e m b r a n e a n d h e l p s t o t e s t i t s m o b i l i t y . I t i s a l s o u s e d 

t o e l i c i t t h e f i s t u l a s i g n . 

9 . Tuning forks. C o m m o n l y u s e d t u n i n g f o r k h a s a f r e 

q u e n c y o f 5 1 2 H z . F o r k s o f o t h e r f r e q u e n c i e s , e . g . 

2 5 6 a n d 1 0 2 4 H z s h o u l d a l s o b e a v a i l a b l e . 

1 0 . Johson—Home's probe. O n e e n d o f t h e p r o b e i s u s e d t o 

f o r m a c o t t o n b u d t o c l e a n t h e e a r o f d i s c h a r g e a n d 

t h e o t h e r e n d ( w i t h r i n g c u r e t t e ) i s u s e d t o r e m o v e 

t h e w a x . 

1 1 . Blunt probe. I t i s u s e d f o r p a l p a t i o n i n t h e n a s a l c a v i t y 

o r e a r c a n a l . 

1 2 . Tilley's or Hart man's forceps. I t i s u s e d i n p a c k i n g o f e a r 

c a n a l o r n a s a l c a v i t y . 

1 3 . Eustachian catheter. I t i s u s e d t o t e s t p a t e n c y o f t h e e u s t a 

c h i a n t u b e a n d c a n a l s o b e u s e d t o r e m o v e f o r e i g n b o d 

i e s f r o m t h e n o s e . T o t e s t t h e p a t e n c y o f e u s t a c h i a n 

t u b e , t h e n o s e i s f i r s t a n a e s t h e t i s e d , t h e c a t h e t e r i s t h e n 

p a s s e d a l o n g t h e floor o f n o s e i n t o t h e n a s o p h a r y n x , 

t u r n e d m e d i a l l y a n d t h e n s l i g h t l y w i t h d r a w n t i l l i t 

e n g a g e s o n t h e p o s t e r i o r f r e e b o r d e r o f t h e n a s a l s e p 

t u m . A t t h i s p o i n t , i t i s r o t a t e d 1 8 0 ° l a t e r a l l y t o l i e 

a g a i n s t t h e o p e n i n g o f e u s t a c h i a n t u b e . A b u l b i s 

a t t a c h e d a n d a i r i n s u f f l a t e d . I f t h e t u b e i s p a t e n t , a i r 

e n t e r s t h e m i d d l e e a r a n d c a n b e d e t e c t e d b y a n a u s 

c u l t a t i o n t u b e w h i c h c o n n e c t s p a t i e n t ' s e a r t o t h a t o f 

t h e e x a m i n e r ( s e e p a g e 6 5 ) . 

1 4 . Otoscope. I t i s a n e l e c t r i c o r b a t t e r y o p e r a t e d d e v i c e 

w i t h a m a g n i f y i n g g l a s s . S o m e t i m e s i t h a s a n a r r a n g e 

m e n t t o a t t a c h a b u l b t o f u n c t i o n as S i e g l e ' s s p e c u 

l u m . I t i s u s e f u l f o r d e t a i l e d e x a m i n a t i o n o f t h e e a r . I t 

i s a n e s s e n t i a l i n s t r u m e n t t o e x a m i n e t h e e a r o f a n 

i n f a n t , a c h i l d o r a b e d r i d d e n p a t i e n t . 

1 5 . Spirit lamp. I t i s u s e d t o w a r m t h e l a r y n g e a l o r p o s t 

n a s a l m i r r o r ( F i g . 7 4 . 2 ) . 

1 6 . Gloves. T h e y a r e e s s e n t i a l f o r i n t r a o r a l p a l p a t i o n . 

1 7 . Spray. I t i s u s e d t o a p p l y l o c a l a n a e s t h e t i c t o a b o l i s h 

t h e g a g r e f l e x . 

1 8 . Suction apparatus. T o c l e a r t h e e a r o r n o s e o f d i s c h a r g e 

o r b l o o d f o r d e t a i l e d e x a m i n a t i o n . 

H i s t o r y T a k i n g 

1 . History of present illness. A p a t i e n t p r e s e n t s w i t h c e r 

t a i n p r e s e n t i n g c o m p l a i n t s . T h e y a r e a s k e d i n d e t a i l , 

w i t h p a r t i c u l a r r e f e r e n c e t o t h e d u r a t i o n o f s y m p 

t o m s , t h e i r o n s e t , p r o g r e s s i o n , s e v e r i t y a n d o t h e r 

a c c o m p a n y i n g c o m p l a i n t s . I n q u i r y s h o u l d a l s o b e 
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l e f t a t t h e l e v e l o f h i s s h o u l d e r . T h e e x a m i n e r u s e s a h e a d 

m i r r o r t o r e f l e c t l i g h t f r o m t h e B u l l ' s e y e l a m p o n t o t h e 

a r e a o f e x a m i n a t i o n . 

A h e a d m i r r o r g i v e s g o o d i l l u m i n a t i o n a n d p e r m i t s free

d o m t o u s e b o t h h a n d s f o r o t h e r a c t i v i t i e s . S o m e p r e f e r t o u s e 

a h e a d l i g h t i n p l a c e o f B u l l ' s e y e l a m p a n d a h e a d m i r r o r . 

F i g u r e 74 .2 

W a r m i n g a l a r y n g e a l m i r r o r o v e r a s p i r i t l a m p . W a r m o n l y t h e 

g l a s s s i d e o f t h e m i r r o r . 

m a d e o f a n y s y s t e m i c d i s e a s e t h e p a t i e n t m a y b e s u f 

f e r i n g from, e . g . d i a b e t e s , h y p e r t e n s i o n , c o r o n a r y 

a r t e r y d i s e a s e , l i v e r o r k i d n e y d i s e a s e , o r a b l e e d i n g 

d i s o r d e r . A l s o f i n d o u t a b o u t t h e t r e a t m e n t p a t i e n t 

h a s t a k e n o r i s s t i l l t a k i n g f o r t h e p r e s e n t a i l m e n t . 

2. History of past illness. I t i n c l u d e s h i s t o r y o f s i m i l a r 

c o m p l a i n t s i n t h e p a s t , t r e a t m e n t t a k e n , h i s t o r y o f a n y 

o p e r a t i o n w h i c h t h e p a t i e n t h a s u n d e r g o n e a n d a l l e r g y 

t o a n y d r u g . 

3 . Personal history. I n q u i r e a b o u t t h e p a t i e n t ' s p r o f e s s i o n 

a n d n a t u r e o f j o b , p e r s o n a l h a b i t s ( s m o k i n g , c h e w i n g 

p a n o r t o b a c c o , u s e o f a l c o h o l ) a n d f o o d h a b i t s ( e x c e s 

s i v e u s e o f t e a o r c o f f e e ) . I t i s a l s o i m p o r t a n t t o k n o w 

a b o u t h i s a c t i v i t i e s , e x e r c i s e , o r s e d e n t a r y h a b i t s . 

4 . Family history. S o m e d i s e a s e s h a v e a g e n e t i c b a s i s , e . g . 

o t o s p o n g i o s i s , c e r t a i n t y p e s o f s e n s o r i n e u r a l h e a r i n g 

l o s s a n d a u t o i m m u n e d i s o r d e r s w h i l e o t h e r s a r e t h e 

r e s u l t o f c l o s e c o n t a c t b e t w e e n d i f f e r e n t m e m b e r s o f 

t h e f a m i l y , e . g . t u b e r c u l o s i s , s y p h i l i s , p e d i c u l o s i s , s c a 

b i e s , e t c . 

General Setup and Position of Patient 

T h e p a t i e n t i s e x a m i n e d i n a s e m i - d a r k r o o m . H e i s s e a t e d 

o n a s t o o l o r c h a i r o p p o s i t e t h e e x a m i n e r , a n d i s m a d e t o 

s i t e r e c t l e a n i n g s l i g h t l y f o r w a r d t o w a r d s t h e e x a m i n e r . H e 

s h o u l d n o t s l u m p i n t h e s e a t . B u l l ' s e y e l a m p i s k e p t o n t h e 

I . E X A M I N A T I O N O F E A R 

Sy m pto m atol ogy 

A p a t i e n t w i t h e a r d i s e a s e p r e s e n t s w i t h o n e o r m o r e o f t h e 

f o l l o w i n g c o m p l a i n t s : 

1. H e a r i n g l o s s . 

2 . T i n n i t u s . 

3 . D i z z i n e s s o r v e r t i g o . 

4. E a r d i s c h a r g e . 

5 . E a r a c h e . 

6. I t c h i n g i n t h e e a r . 

7. D e f o r m i t y o f t h e p i n n a . 

8 . S w e l l i n g a r o u n d t h e e a r . 

T h e d e t a i l s o f h i s t o r y o f t h e s e s y m p t o m s p a r t i c u l a r l y i n 

r e f e r e n c e t o t h e onset, duration, progression a n d severity s h o u l d 

b e n o t e d . 

Examination 

I t i n c l u d e s b o t h p h y s i c a l a n d f u n c t i o n a l e x a m i n a t i o n . 

A. Physical Examination 

I t i n c l u d e s e x a m i n a t i o n o f : 

1 . 

0 

3 . 

4. 

5 . 

6 . 

7 . 

P i n n a a n d t h e s u r r o u n d i n g a r e a . 

E x t e r n a l a u d i t o r y c a n a l : 

( i ) W i t h o u t s p e c u l u m 

( i i ) W i t h s p e c u l u m 

T y m p a n i c m e m b r a n e . 

M i d d l e e a r . 

M a s t o i d . 

E u s t a c h i a n t u b e . 

F a c i a l n e r v e a n d o t h e r c r a n i a l n e r v e s . 

1. P i n n a a n d t h e s u r r o u n d i n g a r e a T h e p i n n a i s e x a m 

i n e d b y i n s p e c t i o n a n d p a l p a t i o n . B o t h o f i t s s u r f a c e s , t h e 

l a t e r a l a n d t h e m e d i a l , s h o u l d b e e x a m i n e d . 

L o o k f o r size ( m i c r o t i a , m a c r o t i a ) ; shape ( a b n o r m a l i t i e s 

o f c o n t o u r , c a u l i f l o w e r e a r ) ; position ( b a t e a r ) . A l s o l o o k 

f o r redness ( f u r u n c l e o r a b s c e s s ) ; swelling ( h a e m a t o m a , 

a b s c e s s ) ; vesicles in concha a n d retroauricular groove ( h e r p e s 

z o s t e r ) ; scars ( t r a u m a o r o p e r a t i o n ) ; ulceration or neoplasm. 
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A l s o e x a m i n e t h e a r e a a b o v e , i n f r o n t , b e l o w a n d b e h i n d 

t h e p i n n a a n d l o o k f o r a swelling { m a s t o i d o r z y g o m a t i c 

a b s c e s s , n e o p l a s m o r l y m p h n o d e s ) ; sinus ( p r e a u r i c u l a r 

s i n u s ) ; fistula ( m a s t o i d f i s t u l a ) scar ( e n d a u r a l o r p o s t a u r a l 

s c a r d u e t o p r e v i o u s o p e r a t i o n ) . 

P a l p a t i o n o f p i n n a i s e s s e n t i a l t o l o o k f o r raised temperature 

( p e r i c h o n d r i t i s o r a b s c e s s ) ; thickness of tissues ( p e r i c h o n d r i t i s ) ; 

fluctuation ( s e r o m a o r a b s c e s s ) a n d tenderness. M o v e m e n t o f 

p i n n a i s p a i n f u l i n f u r u n c u l o s i s o f t h e e x t e r n a l c a n a l . 

2 . E x a m i n a t i o n o f e x t e r n a l a u d i t o r y c a n a l 

( a ) Examination without a speculum. T h i s i s a n i m p o r t a n t 

p a r t o f t h e e x a m i n a t i o n a n d p r e c e d e s i n t r o d u c t i o n o f 

s p e c u l u m . T h e p i n n a i s p u l l e d u p w a r d s a n d b a c k 

w a r d s w h i l e t h e t r a g u s i s p u l l e d f o r w a r d s t o s p r e a d 

o p e n t h e m e a t u s . L o o k f o r t h e size of meatus ( n a r r o w 

o r w i d e ) , contents of lumen ( w a x , d e b r i s , d i s c h a r g e o r 

p o l y p ) o r swelling of its wall ( f u r u n c l e , n e o p l a s m ) . 

( b ) Examination with a speculum. O n c e t h e s i z e o f t h e 

m e a t u s i s k n o w n , p r o p e r s p e c u l u m i s s e l e c t e d a n d 

i n t r o d u c e d ( F i g . 7 4 . 3 ) . U s e t h e l a r g e s t s p e c u l u m t h a t 

c a n e a s i l y e n t e r t h e c a n a l . L o o k f o r w a x , d e b r i s , d i s 

c h a r g e , p o l y p , g r a n u l a t i o n s , e x o s t o s i s , b e n i g n o r 

m a l i g n a n t n e o p l a s m , s a g g i n g o f p o s t e r o s u p e r i o r a r e a 

( c o a l e s c e n t m a s t o i d i t i s ) . 

3 . E x a m i n a t i o n o f t y m p a n i c m e m b r a n e N o r m a l 

t y m p a n i c m e m b r a n e i s p e a r l y w h i t e i n c o l o u r a n d s e m i -

t r a n s p a r e n t , a n d o b l i q u e l y s e t a t t h e m e d i a l e n d o f t h e m e a t u s . 

I t h a s t w o p a r t s — p a r s t e n s a a n d p a r s f l a c c i d a , b o t h o f w h i c h 

s h o u l d b e c a r e f u l l y e x a m i n e d . I t s v a r i o u s l a n d m a r k s a r e s h o w n 

i n F i g . 7 4 . 4 . A t y m p a n i c m e m b r a n e i s e x a m i n e d f o r : 

(a ) Colour. Red a n d congested i n a c u t e o t i t i s m e d i a , bluish 

i n s e c r e t o r y o t i t i s m e d i a o r h a e m o t y m p a n u m . A chalky 

plaque i s s e e n i n t y m p a n o s c l e r o s i s . 

A 
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E x a m i n a t i o n o f e a r w i t h a s p e c u l u m : ( A ) R i g h t e a r . ( B ) L e f t e a r . 

( b ) Position. T y m p a n i c m e m b r a n e m a y b e r e t r a c t i n g o r 

b u l g i n g . G e n e r a l r e t r a c t i o n i s s e e n i n t u b a l o c c l u s i o n , 

r e t r a c t i o n p o c k e t s a r e s e e n i n a t t i c o r p o s t e r o s u p e r i o r 

r e g i o n a n d m a y c o l l e c t e p i t h e l i a l f l a k e s . S o m e t i m e s , 

t y m p a n i c m e m b r a n e i s v e r y t h i n , d e e p l y r e t r a c t e d a n d 

i s f i x e d t o p r o m o n t o r y as i n a d h e s i v e o t i t i s m e d i a . 

B u l g i n g t y m p a n i c m e m b r a n e i s s e e n i n a c u t e o t i t i s 

m e d i a , h a e m o t y m p a n u m o r n e o p l a s m o f m i d d l e e a r 

w h i c h h a s n o t y e t p e r f o r a t e d t h e d r u m . 

( c ) Suface of tympanic membrane. I t m a y s h o w v e s i c l e s o r b u l 

l a e ( h e r p e s z o s t e r o r m y r i n g i t i s b u l l o s a ) , a p e r f o r a t i o n 

( a c u t e o r c h r o n i c o t i t i s m e d i a ) . A p e r f o r a t i o n m a y b e 

c e n t r a l ( i n p a r s t e n s a ) o r a t t i c ( i n p a r s f l a c c i d a ) o r m a r 

g i n a l ( a t t h e p e r i p h e r y i n v o l v i n g t h e a n n u l u s ) . A c e n t r a l 

p e r f o r a t i o n m a y b e s m a l l , m e d i u m , s u b t o t a l o r t o t a l . 

(d) Mobility. I t i s t e s t e d w i t h a S i e g l e ' s s p e c u l u m 

( F i g . 7 4 . 5 ) . A n o r m a l t y m p a n i c m e m b r a n e i s m o b i l e . 
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L a n d m a r k s o f a n o r m a l t y m p a n i c m e m b r a n e ( r i g h t s i d e ) . 

B 
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R e s t r i c t e d m o b i l i t y i s s e e n i n t h e p r e s e n c e o f f l u i d o r 

a d h e s i o n s i n t h e m i d d l e e a r . A n a t r o p h i c s e g m e n t o f 

t y m p a n i c m e m b r a n e m a y b e h y p e r m o b i l e . 

4 . E x a m i n a t i o n o f m i d d l e e a r N o r m a l l y , m i d d l e e a r 

c a n n o t b e e x a m i n e d d i r e c t l y . W h e n t y m p a n i c m e m b r a n e 

i s s e m i - t r a n s p a r e n t , s o m e s t r u c t u r e s c a n b e s e e n t h r o u g h 

i t . I n t h e p r e s e n c e o f a p e r f o r a t i o n , i t i s p o s s i b l e t o k n o w 

t h e c o n d i t i o n o f m i d d l e e a r m u c o s a a n d a n y i n - g r o w t h o f 

s q u a m o u s e p i t h e l i u m f r o m t h e e d g e s o f t h e p e i f o r a t i o n . 

5 . E x a m i n a t i o n o f m a s t o i d L o o k f o r a swelling ( a b s c e s s 

o r e n l a r g e d n o d e s ) , obliteration of retroauricular groove ( f u r u n 

c l e ) , fistula ( b u r s t a b s c e s s ) , scar ( p r e v i o u s o p e r a t i o n ) . 

N o n n a l l y , m a s t o i d s u r f a c e f e e l s i r r e g u l a r o n p a l p a t i o n . 

T h e s e i r r e g u l a r i t i e s a r e " i r o n e d o u t " a n d s u r f a c e f e e l s s m o o t h 

i n p e r i o s t e a l i n f l a m m a t i o n as i n s u b p e r i o s t e a l a b s c e s s . 

T e n d e r n e s s o f m a s t o i d i s s e e n i n m a s t o i d i t i s . I t i s e l i c i t e d 

b y p r e s s u r e a t t h r e e s i t e s : 

( a ) O v e r t h e a n t r u m ( j u s t a b o v e a n d b e h i n d t h e m e a t u s ) 

( b ) O v e r t h e t i p 

( c ) O v e r t h e p a r t b e t w e e n t h e m a s t o i d t i p a n d m a s t o i d 

a n t r u m . 

6. E x a m i n a t i o n o f e u s t a c h i a n t u b e T y m p a n i c o r i f i c e 

o f e u s t a c h i a n t u b e c a n b e s e e n i n t h e a n t e r i o r p a r t o f m i d d l e 

e a r i f t h e r e i s p e r f o r a t i o n o f t y m p a n i c m e m b r a n e . P h a r y n g e a l 

o p e n i n g o f t u b e c a n b e s e e n b y p o s t e r i o r r h i n o s c o p y . 

F u n c t i o n o f t u b e c a n b e t e s t e d b y V a l s a l v a m a n o e u v r e . 

I n t h e p r e s e n c e o f a p e r f o r a t i o n , a i r c a n b e f e l t t o e s c a p e 

f r o m t h e e a r w h e n p a t i e n t t r i e s t o b l o w w i t h m o u t h a n d 

n o s e c l o s e d . 

7. E x a m i n a t i o n o f f a c i a l n e r v e P a r a l y s i s o f f a c i a l n e r v e 

m a y c o - e x i s t w i t h d i s e a s e o f t h e e a r , e . g . a c u t e o r c h r o n i c 

s u p p u r a t i v e o t i t i s m e d i a , h e r p e s z o s t e r o t i c u s , m a l i g n a n t o t i t i s 

e x t e r n a , t u m o u r s o f e x t e r n a l o r m i d d l e e a r a n d t r a u m a . I t i s 

e s s e n t i a l t o t e s t f o r f a c i a l n e r v e i n e v e i y c a s e o f e a r d i s e a s e . 

6. Functional Examination 

1. A u d i t o r y f u n c t i o n 

( a ) V o i c e t e s t 

( b ) T u n i n g f o r k t e s t s 

R i n n e t e s t 

W e b e r t e s t 

S c h w a b a c h t e s t 

A b s o l u t e b o n e c o n d u c t i o n t e s t . 

2 . V e s t i b u l a r f u n c t i o n 

( a ) S p o n t a n e o u s n y s t a g m u s 

( b ) F i s t u l a t e s t ( p a g e 4 7 ) 

( c ) P o s i t i o n a l t e s t s ( p a g e 4 7 ) . 

I I . E X A M I N A T I O N O F N O S E A N D 

P A R A N A S A L S I N U S E S 

S y m p t o m a t o l o g y 
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U s e o f S i e g l e ' s s p e c u l u m t o s e e m o b i l i t y o f t y m p a n i c 

m e m b r a n e . 

A p a t i e n t w i t h d i s e a s e o f t h e n o s e a n d p a r a n a s a l s i n u s e s 

p r e s e n t s w i t h o n e o r m o r e o f t h e f o l l o w i n g c o m p l a i n t s : 

1. N a s a l o b s t r u c t i o n . 

2 . N a s a l d i s c h a r g e . 

3 . P o s t - n a s a l d r i p . 

4 . S n e e z i n g . 

5 . E p i s t a x i s . 

6 . H e a d a c h e o r f a c i a l p a i n . 

7 . S w e l l i n g o r d e f o r m i t y . 

8. D i s t u r b a n c e s o f s m e l l . 

9. S n o r i n g . 

10. C h a n g e i n v o i c e ( h y p e r - o r h y p o n a s a l i t y ) . 

A d e t a i l e d h i s t o r y o f t h e s e s y m p t o m s w i t h s p e c i a l r e g a r d t o 

t h e i r o n s e t , d u r a t i o n , p r o g r e s s i o n , s e v e r i t y s h o u l d b e a s k e d . 

T h e y a r e d i s c u s s e d i n t h e r e l e v a n t s e c t i o n s o f t h e b o o k . 

A . E x a m i n a t i o n o f N o s e 

N a s a l e x a m i n a t i o n i n c l u d e s : 

1. E x a m i n a t i o n o f e x t e r n a l n o s e . 

2. E x a m i n a t i o n o f v e s t i b u l e . 
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3 . A n t e r i o r r h i n o s c o p y . 

4 . P o s t e r i o r r h i n o s c o p y . 

5 . F u n c t i o n a l e x a m i n a t i o n o f n o s e . 

/. External Nose 

E x a m i n e t h e s k i n a n d o s t e o c a r t i l a g i n o u s f r a m e w o r k o f 

n o s e b o t h b y i n s p e c t i o n a n d p a l p a t i o n . 

Skin i s e x a m i n e d f o r s i g n s o f inflammation ( f u r u n c l e , s e p 

t a l a b s c e s s ) , scars ( o p e r a t i o n o r t r a u m a ) , sinus ( c o n g e n i t a l 

d e r m o i d ) , swelling ( d e r m o i d o r g l i o m a ) o r a neoplasm ( b a s a l 

c e l l o r s q u a m o u s c e l l c a r c i n o m a ) . 

Osteocartilaginous framework i s e x a m i n e d f o r d e f o r m i t y , 

e . g . d e v i a t e d o r t w i s t e d n o s e , h u m p , d e p r e s s e d b r i d g e , 

b i f i d o r p o i n t e d t i p , d e s t r u c t i o n o f n o s e ( t r a u m a , s y p h i l i s , 

c a n c e r ) . 

P a l p a t i o n o f n o s e i s d o n e t o f i n d r a i s e d t e m p e r a t u r e , 

f i x i t y o f s k i n , t h i c k e n i n g o f s o f t t i s s u e s , t e n d e r n e s s , f l u c 

t u a t i o n o r c r e p i t a t i o n . 

2. Vestibule 

I t i s t h e a n t e r i o r s k i n - l i n e d p a r t o f n a s a l c a v i t y h a v i n g 

v i b r i s s a e a n d c a n b e e a s i l y e x a m i n e d b y t i l t i n g t h e t i p o f 

n o s e u p w a r d s . I t i s e x a m i n e d f o r a f u r u n c l e , a f i s s u r e 

( c h r o n i c r h i n i t i s ) , c r u s t i n g , d i s l o c a t e d c a u d a l e n d o f t h e 

s e p t u m , a n d t u m o u r s ( c y s t , p a p i l l o m a o r c a r c i n o m a ) . 

3. Anterior Rhinoscopy 

T e c h n i q u e P a t i e n t i s s e a t e d f a c i n g t h e e x a m i n e r . 

A T h u d i c u m o r V i e n n a t y p e o f s p e c u l u m i s u s e d t o o p e n 

t h e v e s t i b u l e . T h e s p e c u l u m i s h e l d i n t h e l e f t h a n d ( b y a 

r i g h t - h a n d e d p e r s o n ) ( F i g . 7 4 . 6 ) . I t s h o u l d b e f u l l y c l o s e d 

w h i l e i n t r o d u c i n g a n d p a r t i a l l y o p e n w h e n r e m o v i n g f r o m 

t h e n o s e t o a v o i d c a t c h i n g t h e h a i r . L i g h t i s f o c u s s e d a t 

d i f f e r e n t s i t e s i n t h e n o s e t o e x a m i n e t h e n a s a l s e p t u m , 

r o o f , f l o o r a n d t h e l a t e r a l w a l l . F o r t h i s , p a t i e n t ' s h e a d m a y 

n e e d t o t h e t i l t e d i n d i f f e r e n t d i r e c t i o n s . L o o k f o r t h e f o l 

l o w i n g p o i n t s : 

( i ) Nasal passage. N a r r o w ( s e p t a l d e v i a t i o n o r h y p e r t r o 

p h y o f t u r b i n a t e s , g r o w t h ) , w i d e ( a t r o p h i c r h i n i t i s ) . 

( i i ) Septum. D e v i a t i o n o r s p u r , u l c e r , p e r f o r a t i o n , s w e l l 

i n g ( h a e m a t o m a o r a b s c e s s ) , g r o w t h ( r h i n o s p o r i d i o s i s , 

h a e m a n g i o m a ) . 

( i i i ) Floor of nose. D e f e c t ( c l e f t p a l a t e o r f i s t u l a ) , s w e l l i n g 

( d e n t a l c y s t ) , n e o p l a s m ( h a e m a n g i o m a ) , o r g r a n u l a 

t i o n s ( f o r e i g n b o d y o r o s t e i t i s ) . 

( i v ) Roof. U s u a l l y n o t s e e n e x c e p t i n c a s e s o f a t r o p h i c 

r h i n i t i s . 

( v ) Lateral wall. L o o k a t t h e t u r b i n a t e s a n d m e a t u s e s . 

O n l y t h e i n f e r i o r a n d m i d d l e t u r b i n a t e s a n d t h e i r 

c o r r e s p o n d i n g m e a t u s e s c a n b e v i s u a l i s e d . E x a m i n e 

t h e colour of mucosa ( c o n g e s t e d i n i n f l a m m a t i o n a n d 

p a l e i n a l l e r g y ) , size of turbinates ( e n l a r g e d a n d s w o l 

l e n i n h y p e r t r o p h i c r h i n i t i s , s m a l l a n d r u d i m e n t a r y i n 

a t r o p h i c r h i n i t i s ) , discharge ( d i s c h a r g e i n t h e m i d d l e 

m e a t u s i n d i c a t e s i n f e c t i o n o f m a x i l l a r y , f r o n t a l o r 

a n t e r i o r e t h m o i d a l s i n u s e s ) , mass ( p o l y p , r h i n o s p o r i 

d i o s i s , c a r c i n o m a ) . A p r o b e t e s t s h o u l d b e d o n e . I t 

a s c e r t a i n s t h e s i t e o f a t t a c h m e n t , c o n s i s t e n c y , m o b i l 

i t y a n d s e n s i t i v e n e s s o f t h e m a s s . A t t a c h m e n t o f t h e 

m a s s i s f o u n d b y p a s s i n g t h e p r o b e o n a l l i t s s u r f a c e s . 

B l e e d i n g d u r i n g p r o b i n g i n d i c a t e s v a s c u l a r n a t u r e o f 

t h e m a s s . 
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( A ) A n t e r i o r r h i n o s c o p y . ( B ) T e c h n i q u e o f h o l d i n g a T h u d i c u m n a s a l s p e c u l u m . 
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4. Posterior Rhinoscopy 

T e c h n i q u e P a t i e n t s i t s f a c i n g t h e e x a m i n e r , o p e n s h i s m o u t h 

a n d b r e a t h e s q u i e d y from t h e m o u t h . T h e e x a m i n e r d e p r e s s e s 

t h e t o n g u e w i t h a t o n g u e d e p r e s s o r a n d i n t r o d u c e s p o s t e r i o r 

r h i n o s c o p i c m i r r o r w h i c h h a s b e e n w a m i e d a n d t e s t e d o n t h e 

b a c k o f h a n d ( F i g . 7 4 . 7 ) . T h e m i r r o r i s h e l d l i k e a p e n a n d 

c a r r i e d b e h i n d t h e s o f t p a l a t e . W i t h o u t t o u c h i n g i t o n t h e 

p o s t e r i o r t h i r d o f t o n g u e t o a v o i d g a g r e f l e x , l i g h t from t h e 

h e a d m i r r o r i s f o c u s s e d o n t h e r h i n o s c o p i c m i r r o r w h i c h f u r 

t h e r i l l u m i n a t e s t h e p a r t t o b e e x a m i n e d . P a t i e n t ' s r e l a x a t i o n 

i s i m p o r t a n t s o t h a t s o f t p a l a t e d o e s n o t c o n t r a c t . 

S t r u c t u r e s n o r m a l l y s e e n o n p o s t - r h i n o s c o p y a r e s h o w n 

i n F i g u r e 7 4 . 8 . L o o k f o r t h e f o l l o w i n g : 

( i ) C h o a n a l p o l y p o r a t r e s i a . 

( i i ) H y p e r t r o p h y o f p o s t e r i o r e n d s o f i n f e r i o r t u r b i n a t e s . 

( i i i ) D i s c h a r g e i n t h e m i d d l e m e a t u s . I t i s s e e n i n i n f e c t i o n s 

o f m a x i l l a r y , frontal o r e t h m o i d a l s i n u s e s . D i s c h a r g e 

a b o v e t h e m i d d l e t u r b i n a t e i n d i c a t e s i n f e c t i o n o f t h e 

p o s t e r i o r e t h m o i d o r t h e s p h e n o i d s i n u s e s . 

5. Functional Examination of Nose 

T e s t f o r p a t e n c y o f t h e n o s e a n d s e n s e o f s m e l l . 

P a t e n c y o f n o s e ( i ) Spatula test: A c l e a n c o l d t o n g u e 

d e p r e s s o r i s h e l d b e l o w t h e n o s t r i l s t o l o o k f o r t h e a r e a o f 

m i s t f o r m a t i o n , w h e n p a t i e n t e x h a l e s ( F i g . 7 4 . 9 ) , t h e t w o 

s i d e s a r e c o m p a r e d . 

( i i ) Cotton-wool test: A f l u f f o f c o t t o n i s h e l d a g a i n s t e a c h 

n o s t r i l a n d i t s m o v e m e n t s a r e n o t i c e d w h e n p a t i e n t i n h a l e s 

o r e x h a l e s . 

S e n s e o f s m e l l A s i m p l e t e s t i s t o a s k t h e p a t i e n t t o i d e n 

t i f y t h e s m e l l o f a s o l u t i o n o r s u b s t a n c e h e l d b e f o r e t h e 

n o s t r i l w h i l e k e e p i n g t h e e y e s c l o s e d . E a c h n o s t r i l i s t e s t e d 

s e p a r a t e l y . C o m m o n s u b s t a n c e s u s e d a r e t h e c l o v e o i l , 

p e p p e r m i n t , c o f f e e , a n d e s s e n c e o f r o s e . A m m o n i a s t i m u 

l a t e s t h e f i b r e s o f C N V a n d i s n o t u s e d t o t e s t t h e s e n s e o f 

s m e l l . 

B . E x a m i n a t i o n o f P a r a n a s a l S i n u s e s 

t . M a x i l l a r y s i n u s 

2 . F r o n t a l s i n u s 

3 . E t h m o i d s i n u s e s 

4 . S p h e n o i d s i n u s 

1. Maxillary Sinus 

I t i s e x a m i n e d b y i n s p e c t i o n , p a l p a t i o n a n d t r a n s 

i l l u m i n a t i o n . 

M a x i l l a r y s i n u s h a s f i v e w a l l s a n d e x c e p t f o r t h e p o s t e 

rior, a l l o t h e r w a l l s c a n b e e x a m i n e d d i r e c t l y . 

F i g u r e 74.8 

S t r u c t u r e s s e e n o n p o s t e r i o r r h i n o s c o p y . 
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E x a m i n e : 

( i ) t h e s o f t t i s s u e s o f c h e e k , l i p , l o w e r e y e l i d a n d t h e 

m o l a r r e g i o n , 

( i i ) t h e o r b i t a n d i t s c o n t e n t s , a n d t h e v i s i o n , 

( i i i ) t h e v e s t i b u l e o f m o u t h b y e v e r t i n g t h e l i p , 

( i v ) u p p e r a l v e o l u s , t e e t h a n d p a l a t e , 

( v ) t h e n o s e b y a n t e r i o r a n d p o s t e r i o r r h i n o s c o p y , 

( v i ) t e n d e r n e s s b y p r e s s u r e o v e r t h e c a n i n e f o s s a 

( F i g . 7 4 . 1 0 ) . 

T r a n s i l l u n i i n a t i o n o f m a x i l l a r y s i n u s i s d o n e b y p l a c i n g a 

s p e c i a l l y m a d e l i g h t s o u r c e c e n t r a l l y i n t h e m o u t h a n d c l o s i n g 

t h e l i p s . N o r m a l l y , a c r e s c e n t o f l i g h t i n t h e i n f e r i o r f o r n i x a n d 

g l o w i n t h e p u p i l , e q u a l l y b r i g h t o n b o t h s i d e s , c a n b e s e e n . 

I n t h e p r e s e n c e o f p u s , t h i c k e n e d m u c o s a o r a n e o p l a s m , t h e 

a f f e c t e d s i d e d o c s n o t t r a n s m i t l i g h t . T h i s t e s t h a s l i m i t e d v a l u e 

a n d h a s p r a c t i c a l l y b e e n a b a n d o n e d i n f a v o u r o f X - r a y s . 

2. Frontal Sinus 

I t i s a l s o e x a m i n e d b y i n s p e c t i o n , p a l p a t i o n a n d t r a n s 

i l l u m i n a t i o n . 

F r o n t a l s i n u s h a s t h r e e w a l l s , a n t e r i o r , p o s t e r i o r a n d 

floor. O n l y t h e a n t e r i o r w a l l a n d floor l e n d t h e m s e l v e s t o 

e x t e r n a l e x a m i n a t i o n . 

(a ) E x t e r n a l e x a m i n a t i o n F o r t h i s , e x a m i n e t h e f o r e 

h e a d , r o o t o f n o s e , o r b i t a l m a r g i n s , t h e o r b i t a n d i t s c o n 

t e n t s . L o o k f o r r e d n e s s , s w e l l i n g , f i s t u l a , p r o p t o s i s , a n d 

d i s p l a c e m e n t o f t h e e y e b a l l s . 

T e n d e r n e s s o f t h e f r o n t a l s i n u s c a n b e e l i c i t e d b y p r e s 

s u r e o r p e r c u s s i o n w i t h a f i n g e r o n i t s a n t e r i o r w a l l a b o v e 

t h e m e d i a l p a r t o f e y e b r o w , o r b y p r e s s i n g u p w a r d s o n i t s 

floor a b o v e t h e m e d i a l c a n t h u s ( F i g . 7 4 . 1 1 ) . 

F i g u r e 74.10 

T e s t i n g f o r t e n d e r n e s s o f m a x i l l a r y s i n u s b y p r e s s u r e o n t h e 

c a n i n e f o s s a . 

( b ) E x a m i n a t i o n o f n o s e N o s e s h o u l d b e e x a m i n e d 

b y a n t e r i o r a s w e l l a s p o s t e r i o r r h i n o s c o p y f o r e v i d e n c e 

o f d i s c h a r g e i n t h e m i d d l e m e a t u s a n d f o r a n y 

n e o p l a s m . 

T r a n s i l l u m i n a t i o n i s d o n e b y p l a c i n g a s m a l l l i g h t s o u r c e 

i n t h e s u p e r o m e d i a l a n g l e o f t h e o r b i t a n d o b s e r v i n g t h e 

t r a n s m i s s i o n o f l i g h t f r o m t h e a n t e r i o r w a l l o f t h e s i n u s . I t 

i s c o m p a r e d o n b o t h s i d e s . T r a n s i l l u m i n a t i o n o f f r o n t a l 

s i n u s i s o f l i m i t e d v a l u e a n d h a s p r a c t i c a l l y b e e n a b a n d o n e d 

i n f a v o u r o f X - r a y s . 

3. Ethmoid Sinuses 

T h e y a r e d i v i d e d i n t o t w o g r o u p s , t h e a n t e r i o r a n d p o s t e 

rior. T h e f o r m e r d r a i n s b e l o w t h e m i d d l e t u r b i n a t e a n d 

t h e l a t t e r a b o v e i t . T h e y a r e e x a m i n e d b y i n s p e c t i o n a n d 

p a l p a t i o n . 

(a ) E x t e r n a l e x a m i n a t i o n o f e t h m o i d s i n u s e s i n c l u d e s 

e x a m i n a t i o n o f o r b i t , u p p e r a n d l o w e r e y e l i d s , r o o t o f 

n o s e , e y e b a l l a n d v i s i o n . 

T e n d e r n e s s c a n b e e l i c i t e d o n l y i n t h e a n t e r i o r e t h m o i d 

s i n u s e s . T h i s i s d o n e b y g e n t l e p r e s s u r e a p p l i e d o n t h e 

m e d i a l w a l l o f o r b i t j u s t b e h i n d t h e r o o t o f n o s e . T h e a r e a 

i s t e n d e r i n a c u t e e t h m o i d i t i s . 

( b ) N a s a l e x a m i n a t i o n A n t e r i o r r h i n o s c o p y m a y r e v e a l 

p u s , p o l y p i , o r g r o w t h i n t h e m i d d l e m e a t u s ( a n t e r i o r 

g r o u p o f e t h m o i d s i n u s e s ) o r b e t w e e n t h e m i d d l e t u r b i n a t e 

a n d t h e s e p t u m ( p o s t e r i o r g r o u p o f e t h m o i d s i n u s e s ) . 

P r o b e t e s t s h o u l d b e d o n e t o f i n d t h e c o n s i s t e n c y , a t t a c h 

m e n t a n d f r i a b i l i t y o f t h e m a s s . 

P o s t e r i o r r h i n o s c o p y m a y r e v e a l p u s o r g r o w t h , b e l o w 

o r a b o v e t h e m i d d l e t u r b i n a t e . 

F i g u r e 74.11 

T e s t i n g f o r t e n d e r n e s s o f f r o n t a l s i n u s . 
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4. Sphenoid Sinus 2. Posterior Rhinoscopy 

S p h e n o i d s i n u s l i e s d e e p a n d i s n o t e a s y t o e x a m i n e 

d i r e c t l y . S o m e t i m e s , i t s a n t e r i o r w a l l c a n b e s e e n i n a t r o 

p h i c r h i n i t i s o r i n m a r k e d d e v i a t i o n o f t h e s e p t u m t o t h e 

o p p o s i t e s i d e . 

(a ) A n t e r i o r r h i n o s c o p y S p h e n o i d s i n u s o p e n s i n t h e 

s p h e n o e t h m o i d a l r e c e s s . A t t e n t i o n s h o u l d t h e r e f o r e b e 

p a i d t o t h e f i n d i n g s i n t h e o l f a c t o r y fissure n e a r t h e r o o f o f 

n o s e . I t m a y s h o w d i s c h a r g e , c r u s t s , p o l y p o r g r o w t h . 

A p r o b e c a n b e u s e d t o p a l p a t e t h e m a s s . 

( b ) P o s t e r i o r r h i n o s c o p y I t m a y r e v e a l p u s i n t h e 

n a s o p h a r y n x o r t h e c h o a n a , a b o v e t h e m i d d l e o r s u p e r i o r 

t u r b i n a t e . A g r o w t h o r a p o l y p m a y a l s o b e s e e n . 

I I I . E X A M I N A T I O N O F N A S O P H A R Y N X 

S y m p t o m a t o l o g y 

A p a t i e n t w i t h d i s e a s e o f n a s o p h a r y n x p r e s e n t s w i t h : 

1. N a s a l o b s t r u c t i o n . 

2 . P o s t - n a s a l d i s c h a r g e . 

3 . E p i s t a x i s . 

4 . D e a f n e s s ( t u b a l b l o c k ) . 

5. C r a n i a l n e r v e p a l s i e s . 

6 . E n l a r g e m e n t o f l y m p h n o d e s i n t h e n e c k . 

A d e t a i l e d h i s t o r y o f t h e s e s y m p t o m s r e g a r d i n g t h e i r 

o n s e t , d u r a t i o n , p r o g r e s s i o n a n d s e v e r i t y s h o u l d b e a s k e d . 

( T h e y h a v e b e e n d i s c u s s e d i n t h e r e l e v a n t s e c t i o n s . ) 

E x a m i n a t i o n 

C l i n i c a l e x a m i n a t i o n o f n a s o p h a r y n x i n c l u d e s : 

1 . A n t e r i o r r h i n o s c o p y . 

2 . P o s t e r i o r r h i n o s c o p y . 

3 . O t h e r m e t h o d s . 

( a ) D i g i t a l e x a m i n a t i o n 

( b ) E n d o s c o p y 

( c ) R e t r a c t i o n o f s o f t p a l a t e w i t h c a t h e t e r s a n d m i r 

r o r e x a m i n a t i o n 

4 . C r a n i a l n e r v e s . 

5 . C e r v i c a l l y m p h n o d e s . 

/. Anterior Rhinoscopy 

I t i s p o s s i b l e t o s e e o n l y a s m a l l p a r t o f t h e n a s o p h a r y n x o n 

a n t e r i o r r h i n o s c o p y . T h e v i e w c a n b e f a c i l i t a t e d b y d e c o n -

g e s t i o n o f n a s a l a n d t u r b i n a l m u c o s a w i t h v a s o c o n s t r i c t o r s . 

T h e t e c h n i q u e i s d e s c r i b e d o n p a g e 3 8 5 . S t r u c t u r e s t o b e 

e x a m i n e d a r e : 

( a ) Anterior wall. P o s t e r i o r b o r d e r o f n a s a l s e p t u m , c h o a -

n a e , p o s t e r i o r e n d s o f t u r b i n a t e s a n d t h e i r m e a t u s e s . 

( b ) Lateral walls. T o r u s t u b a r i u s , o p e n i n g o f e u s t a c h i a n 

t u b e , p h a r y n g e a l r e c e s s . 

( c ) Floor. U p p e r s u r f a c e o f s o f t p a l a t e . 

( d ) Roof of posterior wall. 

O n l y a s m a l l p a r t o f n a s o p h a r y n x c a n b e s e e n i n t h e 

m i r r o r a t o n e t i m e . T h e e x a m i n e r t i l t s t h e m i r r o r i n d i f f e r 

e n t d i r e c t i o n s t o s e e a l l t h e w a l l s o f t h e n a s o p h a r y n x , a n d 

t h e n m e n t a l l y r e c o n s t i t u t e s t h e e n t i r e p i c t u r e . 

Abnormal findings i n t h e n a s o p h a r y n x i n c l u d e : 

(a ) D i s c h a r g e I t m a y b e s e e n b e l o w t h e m i d d l e t u r b i n a t e 

( a n t e r i o r g r o u p o f s i n u s e s ) o r a b o v e t h e m i d d l e t u r 

b i n a t e ( p o s t e r i o r g r o u p o f s i n u s e s ) . 

( b ) C r u s t i n g A t r o p h i c r h i n i t i s o r n a s o p h a r y n g i t i s . 

( c ) M a s s 

( i ) S m o o t h p a l e m a s s — - a n t r o c h o a n a l p o l y p 

( i i ) P i n k l o b u l a t e d m a s s — a n g i o f i b r o m a 

( i i i ) I r r e g u l a r b l e e d i n g m a s s — c a r c i n o m a 

( i v ) S m o o t h s w e l l i n g i n t h e r o o f - — T h o r n w a l d t ' s c y s t 

o r a b s c e s s 

( v ) I r r e g u l a r m a s s w i t h r a d i a t i n g f o l d s - a d e n o i d s 

( v i ) I r r e g u l a r m a s s f i l l i n g t h e l o w e r p a r t o f c h o a n a — 

m u l b e r r y h y p e r t r o p h y o f i n f e r i o r t u r b i n a t e . 

( d ) B l e e d i n g D u e t o p o s t e r i o r n a s a l o r n a s o p h a r y n g e a l 

p a t h o l o g y . 

3. Other Methods 

(a ) D i g i t a l e x a m i n a t i o n I t i s a q u i c k m e t h o d t o e x a m 

i n e t h e n a s o p h a r y n x b y p a l p a t i o n b u t i s u n c o m f o r t a b l e f o r 

t h e p a t i e n t . T h e e x a m i n e r s t a n d s b e h i n d a n d t o t h e r i g h t 

o f t h e p a t i e n t , i n v a g i n a t e s p a t i e n t ' s c h e e k w i t h h i s l e f t f i n 

g e r a n d i n s e r t s right i n d e x f i n g e r b e h i n d t h e s o f t p a l a t e 

i n t o t h e n a s o p h a r y n x . H e f i r s t e x a m i n e s t h e p o s t e r i o r b o r 

d e r o f t h e n a s a l s e p t u m , t h e n t h e c h o a n a , l a t e r a l w a l l a n d 

f i n a l l y t h e p o s t e r i o r w a l l o f n a s o p h a r y n x . A d e n o i d s , a n t r o 

c h o a n a l p o l y p a n d o t h e r m a s s e s i n t h e n a s o p h a r y n x c a n b e 

e x a m i n e d . A v o i d t h i s e x a m i n a t i o n i f a n g i o f i b r o m a i s 

s u s p e c t e d . 

( b ) E n d o s c o p y A r i g i d n a s a l e n d o s c o p e i s p a s s e d t h r o u g h 

t h e n o s e a f t e r l o c a l a n a e s t h e s i a a n d d e c o n g e s t i o n o f n a s a l 

m u c o s a . I t g i v e s a b r i g h t a n d m a g n i f i e d v i e w o f t h e 

n a s o p h a r y n g e a l s t r u c t u r e s . U s i n g e n d o s c o p e s w i t h d i f f e r 

e n t a n g l e s o f v i e w , i t i s p o s s i b l e t o e x a m i n e s t r u c t u r e s s i t u 

a t e d a t a n a n g l e . F l e x i b l e n a s o p h a r y n g o s c o p e c a n a l s o b e 

u s e d . I t i s a l s o p a s s e d t h r o u g h t h e n o s e a n d g i v e s a m a g n i 

f i e d v i e w . 
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( c ) R e t r a c t i o n o f s o f t p a l a t e w i t h c a t h e t e r s a n d 

m i r r o r e x a m i n a t i o n T h i s m e t h o d i s r e s e r v e d f o r d i f f i 

c u l t c a s e s w h e r e v i e w o f n a s o p h a r y n x i s n o t o b t a i n e d b y 

o t h e r m e t h o d s . I t r e q u i r e s g o o d l o c a l o r g e n e r a l 

a n a e s t h e s i a . 

A s o f t r u b b e r c a t h e t e r i s p a s s e d t h r o u g h e a c h n o s t r i l a n d 

r e c o v e r e d f r o m t h e o r o p h a r y n x . B o t h e n d s o f c a t h e t e r a r e 

h e l d t o g e t h e r a n d c l a m p e d . I n t h i s w a y , s o f t p a l a t e i s 

r e t r a c t e d f o r w a r d s . N o w a m i r r o r c a n b e i n t r o d u c e d a n d 

t h e n a s o p h a r y n x e x a m i n e d . 

4. Examination of Cranial Nerves 

M a l i g n a n c y o f n a s o p h a r y n x c a n i n v o l v e a n y o f t h e C N I I 

t o X I I , m o r e o f t e n C N I X , X a n d X I . 

5. Examination of Cervical Lymph Nodes 

I t i s n o t u n u s u a l f o r n a s o p h a r y n g e a l m a l i g n a n c y t o p r e s e n t 

p r i m a r i l y as a l y m p h n o d e m a s s i n t h e n e c k . L y m p h n o d e s 

c o m m o n l y i n v o l v e d a r e u p p e r i n t e r n a l j u g u l a r a n d 

t h o s e a l o n g t h e a c c e s s o r y n e r v e i n t h e p o s t e r i o r t r i a n g l e o f 

t h e n e c k . 

IV. E X A M I N A T I O N O F O R A L C A V I T Y 

O r a l c a v i t y e x t e n d s f r o m t h e l i p s t o t h e l e v e l o f a n t e r i o r 

t o n s i l l a r p i l l a r s . S t r u c t u r e s i n c l u d e d i n i t a r e : 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

L i p s . 

B u c c a l m u c o s a . 

G u m s a n d t e e t h . 

H a r d p a l a t e . 

A n t e r i o r t w o - t h i r d s o f t o n g u e . 

F l o o r o f m o u t h . 

R e t r o m o l a r t r i g o n e . 

S y m p t o m a t o l o g y 

A p a t i e n t w i t h d i s e a s e o f t h e o r a l c a v i t y m a y p r e s e n t w i t h 

o n e o r m o r e o f t h e f o l l o w i n g c o m p l a i n t s : 

1 . Pain. I t m a y b e l o c a l i s e d t o a p a r t i c u l a r s i t e i n t h e o r a l 

c a v i t y , e . g . t o o t h , t o n g u e , b u c c a l m u c o s a , floor o f m o u t h , 

e t c . S o m e t i m e s , p a i n i s r e f e r r e d t o t h e e a r f r o m p a t h o l o g y 

i n t h e o r a l c a v i t y . 

2. Disturbance of salivation. X e r o s t o m i a ( d r y n e s s o f 

m o u t h ) c a n r e s u l t f r o m m o u t h b r e a t h i n g , i r r a d i a t i o n o r 

g e n e r a l i s e d d i s e a s e o f t h e s a l i v a r y g l a n d s . E x c e s s i v e s a l i v a 

t i o n c a n r e s u l t f r o m u l c e r s o f m o u t h a n d p h a r y n x , p o o r 

o r o d e n t a l h y g i e n e , i l l - f i t t i n g d e n t u r e , a n d i o d i d e t h e r a p y . 

3 . Disturbance of taste. S w e e t , s o u r a n d s a l t t a s t e s a r e 

a p p r e c i a t e d b y t a s t e b u d s o n t h e a n t e r i o r t w o - t h i r d s o f 

t o n g u e . P a t i e n t m a y c o m p l a i n o f u n i l a t e r a l o r b i l a t e r a l l o s s 

o f t a s t e , d i m i n i s h e d o r p e r v e r t e d t a s t e . L e s i o n s i n t h e s e 

c a s e s m a y b e l o c a l o n t h e t o n g u e , e . g . h e a v i l y c o a t e d 

t o n g u e , o r i n j u r y t o c h o r d a t y m p a n i o r t h e f a c i a l n e r v e . 

4 . Trismus. T h e r e a r e s e v e r a l c a u s e s o f t r i s m u s b u t t h e 

i m p o r t a n t o n e s r e l a t e d t o t h e o r a l c a v i t y i n c l u d e u l c e r a t i v e 

l e s i o n s , d e n t a l a b s c e s s , t r a u m a t o m a n d i b l e o r m a x i l l a , a n d 

m a l i g n a n t l e s i o n s o f t o n g u e , b u c c a l m u c o s a a n d r e t r o m o 

l a r t r i g o n e t h a t h a v e i n f i l t r a t e d d e e p l y . 

5 . Lesion or oral cavity. P a t i e n t c a n e a s i l y s e e s e v e r a l p a r t s 

o f h i s o r a l c a v i t y i n t h e m i r r o r a n d p r e s e n t w i t h a n a b n o r 

m a l g r o w t h , c o a t i n g o f t o n g u e , a c l e f t ( l i p o r p a l a t e ) o r a 

f i s t u l a ( o r o a n t r a l ) . I t i s n o t u n u s u a l f o r s o m e p a t i e n t s o f 

c a n c e r o p h o b i a t o f i x t h e i r a t t e n t i o n o n t h e c i r c u m v a l l a t e 

p a p i l l a e a s c a n c e r . 

E x a m i n a t i o n 

E x a m i n e i n s e r i a t i m t h e f o l l o w i n g s t r u c t u r e s : 

1. Lips 

E x a m i n e b o t h t h e l i p s — t h e u p p e r a n d l o w e r , b y i n s p e c 

t i o n a n d p a l p a t i o n . E a c h l i p h a s a n o u t e r ( c u t a n e o u s ) , a n 

i n n e r ( m u c o s a l ) s u r f a c e a n d a v e r m i l i o n b o r d e r . L o o k f o r 

a n y s w e l l i n g s , v e s i c l e s , u l c e r s , c r u s t s , s c a r s , u n i l a t e r a l o r 

b i l a t e r a l c l e f t s . 

2. Buccal Mucosa 

I t c a n b e e x a m i n e d b y a s k i n g t h e p a t i e n t t o o p e n t h e m o u t h 

a n d b y r e t r a c t i n g t h e c h e e k w i t h a t o n g u e d e p r e s s o r . E x a m i n e 

t h e m u c o s a o f c h e e k a n d v e s t i b u l e o f m o u t h . L o o k f o r : 

( i ) C h a n g e i n c o l o u r 

( i i ) C h a n g e i n s u r f a c e a p p e a r a n c e , e . g . u l c e r a t i o n , v e s i 

c l e s o r b u l l a e ( p e m p h i g u s ) , w h i t e s t r i a ( l i c h e n p l a n u s ) , 

b l a n c h e d a p p e a r a n c e w i t h s u b m u c o s a l s c a r s ( s u b m u 

c o u s f i b r o s i s ) , l e u k o p l a k i a , e r y t h r o p l a k i a , p i g m e n t a 

t i o n , a t r o p h i c c h a n g e i n m u c o s a , s w e l l i n g o r g r o w t h . 

O p e n i n g o f p a r o t i d d u c t i s s e e n o p p o s i t e t h e u p p e r 

2 n d m o l a r t o o t h . I t m a y b e r e d a n d s w o l l e n w i t h 

s e c r e t i o n s flowing t h r o u g h i t o n m a s s a g e o f p a r o t i d 

g l a n d ( v i r a l o r s u p p u r a t i v e p a r o t i t i s ) . 

3. Gums and Teeth 

E x a m i n e t h e g u m s a n d t e e t h i n b o t h t h e u p p e r a n d l o w e r 

j a w s . O u t e r s u r f a c e o f g u m s i s e x a m i n e d b y r e t r a c t i n g t h e 

c h e e k s a n d l i p s a n d t h e i n n e r s u r f a c e b y p u s h i n g t h e t o n g u e 

a w a y w i t h a t o n g u e d e p r e s s o r . 

( i ) R e d a n d s w o l l e n g u m s 

( i i ) U l c e r a t e d g u m s 

c o v e r e d w i t h a 

m e m b r a n e 

G i n g i v i t i s 

V i r a l u l c e r s o r 

V i n c e n t ' s 

i n f e c t i o n s 
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( i i i ) H y p e r p l a s i a 

( i v ) G r o w t h s 

( v ) L o o s e t e e t h 

( v i ) C a r i o u s 

i n f e c t e d t o o t h 

o r t e e t h 

( v i i ) M a l o c c l u s i o n 

P r e g n a n c y o r d i l a n t i n t h e r a p y 

B e n i g n o r m a l i g n a n t n e o p l a s m s 

M a x i l l a r y o r m a n d i b u l a r 

g r o w t h , p e r i o d o n t i t i s 

C a u s e o f m a x i l l a r y s i n u s i t i s i f 

u p p e r , a n d L u d w i g ' s 

a n g i n a , i f l o w e r 

F r a c t u r e s o f m a n d i b l e o r o f 

t e e t h m a x i l l a , a b n o r m a l i t i e s o f 

t e m p o r o m a n d i b u l a r j o i n t . 

4. Hard Palate 

L o o k f o r : 

( i ) C l e f t p a l a t e 

( i i ) O r o n a s a l f i s t u l a 

( i i i ) H i g h - a r c h e d p a l a t e 

( i v ) B u l g e 

( v ) B o n y g r o w t h i n m i d l i n e 

( v i ) M a s s o r u l c e r 

5. Tongue 

C o n g e n i t a l 

T r a u m a o r s y p h i l i s 

M o u t h b r e a t h e r s 

T u m o u r s o f p a l a t e , 

n o s e o r a n t r u m 

T o r u s p a l a t i n u s 

C a n c e r 

O n l y o r a l t o n g u e ( a n t e r i o r t w o - t h i r d s ) i s i n c l u d e d i n t h e 

o r a l c a v i t y . F i r s t , e x a m i n e t h e t o n g u e i n i t s n a t u r a l p o s i 

t i o n a n d t h e n a s k t h e p a t i e n t t o p r o t r u d e i t , m o v e i t t o t h e 

right a n d l e f t a n d t h e n u p . E x a m i n e t h e t i p , d o r s u m , l a t e r a l 

b o r d e r s a n d u n d e r s u r f a c e . 

( i ) L a r g e s i z e : M a c r o g l o s s i a , h a e m a n g i o m a , l y m p 

h a n g i o m a , c r e t i n i s m , o e d e m a o r a b s c e s s . 

( i i ) I n a b i l i t y t o p r o t r u d e : C o n g e n i t a l a n k y l o g l o s s i a , c a n 

c e r t o n g u e o r floor o f m o u t h , p a i n f u l u l c e r , a b s c e s s . 

( i i i ) D e v i a t i o n o n p r o t r u s i o n : P a r a l y s i s C N X I I o n t h e 

s i d e o f d e v i a t i o n . 

( i v ) B a l d t o n g u e : I r o n - d e f i c i e n c y a n a e m i a , m e d i a n 

r h o m b o i d g l o s s i t i s ( s i n g l e p a t c h i n m i d l i n e o n t h e 

d o r s u m ) , g e o g r a p h i c a l t o n g u e . 

( v ) F i s s u r e s : C o n g e n i t a l ( M e l k e r s s o n ' s s y n d r o m e ) , 

s y p h i l i t i c . A s i n g l e n o n h e a l i n g f i s s u r e m a y b e 

m a l i g n a n t . 

( v i ) U l c e r s : A p h t h o u s t r a u m a t i c ( j a g g e d t o o t h o r d e n 

t u r e ) , m a l i g n a n t , s y p h i l i t i c o r t u b e r c u l a r . 

( v i i ) W h i t e t h i c k p a t c h o r p l a q u e : L e u k o p l a k i a . 

( v i i i ) P r o l i f e r a t i v e g r o w t h : M a l i g n a n c y . 

6. Floor of Mouth 

E x a m i n e a n t e r i o r p a r t w h i c h l i e s u n d e r t h e t o n g u e a n d 

t w o l a t e r a l g u t t e r s . L a t e r a l g u t t e r s a r e b e t t e r e x a m i n e d b y 

t w o t o n g u e d e p r e s s o r s ; o n e r e t r a c t i n g t h e t o n g u e , a n d t h e 

o t h e r , t h e c h e e k . 

O p e n i n g o f t h e s u b m a n d i b u l a r d u c t i s s e e n a s a r a i s e d 

p a p i l l a o n e i t h e r s i d e o f t h e f r e n u l u m . 

( i ) S h o r t f r e n u l u m : C o n g e n i t a l a n k y l o g l o s s i a ( i . e . 

t o n g u e - t i e ) . 

( i i ) S c a r : T r a u m a o r c o r r o s i v e b u r n . 

( i i i ) U l c e r : T r a u m a , e r o s i o n o f s u b m a n d i b u l a r d u c t s t o n e , 

a p h t h o u s u l c e r , m a l i g n a n c y . 

( i v ) S w e l l i n g : R a n u l a , s u b l i n g u a l d e r m o i d , c a l c u l u s o f 

s u b m a n d i b u l a r d u c t , b e n i g n o r m a l i g n a n t t u m o u r s , 

L u d w i g ' s a n g i n a . 

7 . Retromolar Trigone 

L o o k f o r t h e i n f l a m m a t i o n d u e t o i m p a c t i o n o f l a s t m o l a r 

t o o t h o r a m a l i g n a n t l e s i o n o f t h i s a r e a . 

| P a l p a t i o n J 

A l l l e s i o n s o f t h e o r a l c a v i t y , p a r t i c u l a r l y o f t h e t o n g u e , 

floor o f m o u t h , c h e e k , H p a n d p a l a t e , m u s t b e p a l p a t e d . 

A s w e l l i n g i n t h e floor o f m o u t h s h o u l d b e e x a m i n e d b y 

b i m a n u a l p a l p a t i o n , t o d i f f e r e n t i a t e a s w e l l i n g o f s u b m a n 

d i b u l a r ( F i g . 7 4 . 1 2 ) s a l i v a r y g l a n d f r o m t h a t o f s u b m a n 

d i b u l a r l y m p h n o d e s . 

V. E X A M I N A T I O N O F O R O P H A R Y N X 

O r o p h a r y n x l i e s o p p o s i t e t h e o r a l c a v i t y . I t s t a r t s a t t h e 

l e v e l o f a n t e r i o r p i l l a r s a n d i s b o u n d e d a b o v e b y t h e j u n c 

t i o n o f h a r d a n d s o f t p a l a t e a n d b e l o w b y t h e V - s h a p e d 

r o w o f c i r c u m v a l l a t e p a p i l l a e . 

S t r u c t u r e s i n c l u d e d i n i t a r e : 

1 . T o n s i l s a n d p i l l a r s 

2 . S o f t p a l a t e 

F i g u r e 74.12 

P a l p a t i o n o f o r a l c a v i t y . 
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3. 

4. 

B a s e o f t o n g u e 

P o s t e r i o r p h a r y n g e a l w a l l 

S y m p t o m a t o l o g y 

A d i s e a s e o f t h e o r o p h a r y n x c a n d i s t u r b s w a l l o w i n g , 

p h o n a t i o n , r e s p i r a t i o n a n d h e a r i n g . A p a t i e n t w i t h d i s e a s e 

o f o r o p h a r y n x p r e s e n t s w i t h o n e o r m o r e o f t h e f o l l o w i n g 

c o m p l a i n t s : 

\. Sore throat. A c u t e o r c h r o n i c t o n s i l l i t i s , p h a r y n g i t i s , 

u l c e r a t i v e l e s i o n s o f p h a r y n x , e t c . 

2 . Odynophagia ( p a i n f u l s w a l l o w i n g ) . U l c e r s , p e r i t o n s i l l a r 

o r r e t r o p h a r y n g e a l a b s c e s s , U n g u a l t o n s i l l i t i s , e t c . 

3 . Dysphagia ( d i f f i c u l t y i n s w a l l o w i n g ) . T o n s i l l a r e n l a r g e 

m e n t s ; p a r a p h a r y n g e a l t u m o u r ; b e n i g n o r m a l i g n a n t 

d i s e a s e o f t o n s i l s , b a s e o f t o n g u e o r p o s t e r i o r p h a r y n g e a l 

w a l l ; p a r a l y s i s o f s o f t p a l a t e ; g l o b u s h y s t e r i c u s . 

4. Change in voice. P a r a l y s i s o f p a l a t e c a u s e s h y p e r n a s a l i t y . 

S p a c e - o c c u p y i n g l e s i o n s o f t h e o r o p h a r y n x c a u s e 

m u f f l e d o r h o t - p o t a t o v o i c e . 

5. Earache. B e n i g n u l c e r s o r m a l i g n a n t l e s i o n s o f t h e b a s e 

o f t o n g u e , t o n s i l , p i l l a r s a n d p a l a t e c a u s e r e f e r r e d p a i n 

i n t h e i p s i l a t e r a l e a r . 

6. Snoring. L a r g e t o n s i l s a n d o t h e r o r o p h a r y n g e a l l e s i o n s 

m a y o b s t r u c t r e s p i r a t i o n a n d c a u s e s n o r i n g o r s l e e p 

a p n o e a s y n d r o m e . 

7. Halitosis ( b a d s m e l l from t h e m o u t h ) . I n t h e o r o p h a r y n x , 

c a u s e m a y b e i n f e c t e d t o n s i l s , p o s t - n a s a l d i s c h a r g e o r 

m a l i g n a n c y . 

8. Hearing loss. A c o n d u c t i v e h e a r i n g l o s s d u e t o d i s t u r 

b a n c e o f e u s t a c h i a n t u b e f u n c t i o n c a n r e s u l t f r o m 

e n l a r g e d t o n s i l s ( w h i c h i n t e r f e r e w i t h m o v e m e n t s o f 

s o f t p a l a t e ) , c l e f t p a l a t e , s u b m u c o u s p a l a t e , p a l a t a l p a r a l 

y s i s , r e c u r r e n t p h a r y n g i t i s o r t o n s i l l i t i s . 

9. Abnormal appearance. A p a t i e n t m a y n o t i c e a n a b n o m i a l 

f i n d i n g w h i l e l o o k i n g a t h i s t h r o a t i n t h e m i r r o r a n d 

t h e n c o n s u l t t h e d o c t o r . I t i s n o t u n u s u a l f o r p a t i e n t t o 

b e c o n c e r n e d a b o u t h y p e r t r o p h i c c i r c u m v a l l a t e p a p i l 

l a e a n d h a v e f e a r o f c a n c e r . 

E x a m i n a t i o n 

F i r s t , e x a m i n e t h e o r o p h a r y n x b y a s k i n g t h e p a t i e n t t o 

o p e n t h e m o u t h w i d e l y . T o n g u e d e p r e s s o r i s u s e d w h e n 

t h i s p r e l i m i n a r y e x a m i n a t i o n i s u n s a t i s f a c t o r y , o r w h e n i t 

i s r e q u i r e d t o d i s p l a c e t h e t o n g u e t o o n e s i d e t o e x a m i n e 

t o n s i l l o l i n g u a l s u l c u s , o r t o p r e s s o n t h e t o n s i l s t o l o o k f o r 

t h e c o n t e n t s o f t o n s i l l a r c r y p t s . T h e b a s e o f t o n g u e i s 

e x a m i n e d b y l a r y n g e a l m i r r o r . F o l l o w i n g s t r u c t u r e s o f 

o r o p h a r y n x a r e c a r e f u l l y e x a m i n e d . 

1. Tonsils and Pillars 

(a) T o n s i l s 

( i ) Presence: L o o k f o r p r e s e n c e o r a b s e n c e o f t o n s i l s . 

( i i ) Size: L a r g e a n d o b s t r u c t i v e , s m a l l o r e m b e d d e d . 

( i i i ) Symmetry: U n i l a t e r a l o r b i l a t e r a l e n l a r g e m e n t . 

( i v ) Crypts: W h i t e o r y e l l o w s p o t s a t t h e o p e n i n g s o f 

c r y p t s ( f o l l i c u l a r t o n s i l l i t i s ) , w h i t e e x c r e s c e n c e s n o t 

e a s i l y w i p e d o f f ( k e r a t o s i s ) . 

(v ) Membrane: D i p h t h e r i a , V i n c e n t ' s a n g i n a , m e m b r a 

n o u s t o n s i l l i t i s , e t c . 

( v i ) Ulcer: C a n c e r , V i n c e n t ' s a n g i n a , t u b e r c u l o s i s , u l c e r 

a t i n g t o n s i l l o l i t h . 

( v i i ) Mass: C y s t i c ( r e t e n t i o n c y s t ) , p e d u n c u l a t e d o r s e s 

s i l e s o l i d m a s s ( p a p i l l o m a , f i b r o m a ) , p r o l i f e r a t i v e 

g r o w t h ( c a n c e r ) . 

( v i i i ) Bulge: P e r i t o n s i l l i t i s , p a r a p h a r y n g e a l a b s c e s s , p a r a p h a 

r y n g e a l t u m o u r . 

P r e s s u r e o n t h e a n t e r i o r p i l l a r w i t h t h e e d g e o f t o n g u e 

d e p r e s s o r m a y e x p r e s s c h e e s y m a t e r i a l f r o m t h e c r y p t s 

( n o r m a l ) o f frank f l u i d p u s ( s e p t i c t o n s i l ) . 

P a l p a t i o n o f t h e t o n s i l w i t h a g l o v e d f i n g e r i s e s s e n t i a l t o 

k n o w t h e c o n s i s t e n c y o f t h e m a s s ( h a r d i n m a l i g n a n c y o r 

t o n s i l l o l i t h ) , p u l s a t i o n i n t o n s i l l a r a r e a ( i n t e r n a l c a r o t i d a r t e r y 

a n e u r y s m ) , p a l p a t i o n f o r a n e l o n g a t e d s t y l o i d p r o c e s s . 

( b ) P i l l a r s U n i f o r m c o n g e s t i o n o f t h e p i l l a r s , t o n s i l s a n d 

p h a r y n g e a l m u c o s a i s s e e n i n a c u t e t o n s i l l i t i s . C o n g e s t i o n 

o f o n l y t h e p i l l a r s m a y b e a s i g n o f c h r o n i c t o n s i l l i t i s . 

U l c e r a t i o n o r p r o l i f e r a t i v e g r o w t h m a y b e a n e x t e n s i o n o f 

m a l i g n a n c y f r o m t h e t o n s i l b a s e o f t o n g u e o r t h e r e t r o m o 

l a r t r i g o n e . 

2. Soft Palate 

L o o k f o r r e d n e s s ( p e r i t o n s i l l i t i s ) , b u l g e o r s w e l l i n g . N o r m a l l y , 

u v u l a i s t h e m i d l i n e . I t b e c o m e s o e d e m a t o u s a n d d i s p l a c e d 

t o t h e o p p o s i t e s i d e i n p e r i t o n s i l l a r a b s c e s s . N o t e m o v e m e n t s 

o f s o f t p a l a t e w h e n t h e p a t i e n t s a y s " A a " . D e v i a t i o n o f t h e 

u v u l a a n d s o f t p a l a t e t o t h e h e a l t h y s i d e i s a s i g n o f v a g a l 

p a r a l y s i s . T h i s m a y b e a s s o c i a t e d w i t h p a r a l y s i s o f p o s t e r i o r 

p h a r y n g e a l w a l l w h i c h s h o w s a " c u r t a i n e f f e c t " ( t h e p a r a l y 

s e d s i d e m o v e s l i k e a s l i d i n g c u r t a i n t o t h e h e a l t h y s i d e ) . 

A b i f i d u v u l a m a y b e a s i g n o f s u b m u c o u s c l e f t p a l a t e . 

I n s u c h c a s e s , a n o t c h c a n b e p a l p a t e d i n t h e h a r d p a l a t e a t 

i t s j u n c t i o n w i t h s o f t p a l a t e i n t h e m i d l i n e . 

3. Posterior Pharyngeal Wall 

I t c a n b e s e e n d i r e c t l y . L o o k f o r l y m p h o i d n o d u l e s ( g r a n u l a r 

p h a r y n g i t i s ) , p u r u l e n t d i s c h a r g e t r i c l d i n g d o w n t h e p o s t e r i o r 

p h a r y n g e a l w a l l ( s i n u s i t i s ) , h y p e r t r o p h y o f l a t e r a l p h a i y n g e a l 

b a n d s j u s t b e h i n d t h e p o s t e r i o r p i U a r s ( c h r o n i c s i n u s i t i s ) , t h i n 

g l a z e d m u c o s a a n d c r u s t i n g ( a t r o p h i c p h a r y n g i t i s ) . 



C l i n i c a l M e t h o d s in E N T 

4. Base of Tongue and Valleculae 

P o s t e r i o r o n e - t h i r d o f t o n g u e forms t h e b a s e o f t o n g u e a n d 

l i e s b e t w e e n t h e V - s h a p e d r o w o f c i r c u m v a l l a t e p a p i l l a e a n d 

t h e v a l l e c u l a e . V a l l e c u l a e a r e t w o s h a l l o w d e p r e s s i o n s w h i c h 

l i e b e t w e e n t h e b a s e o f t o n g u e a n d t h e e p i g l o t t i s . 

B a s e o f t o n g u e a n d v a l l e c u l a e a r e b e s t e x a m i n e d b y 

i n d i r e c t l a r y n g o s c o p y a n d f i n g e r p a l p a t i o n . 

(a) I n d i r e c t l a r y n g o s c o p y L o o k f o r t h e c o l o u r o f m u c o s a 

{ n o r m a l o r c o n g e s t e d ) ; p r o m i n e n t v e i n s , v a r i c o s i t i e s a t t h e 

b a s e o f t o n g u e o r l i n g u a l t h y r o i d , u l c e r a t i o n { m a l i g n a n c y , 

t u b e r c u l o s i s o r s y p h i l i s ) , s o l i d s w e l l i n g ( l i n g u a l t o n s i l , l i n g u a l 

t h y r o i d , l y m p h o m a , c a r c i n o m a b a s e o f t o n g u e ) , c y s t i c s w e l l 

i n g ( v a l l e c u l a r c y s t , d e r m o i d o r t h y r o g l o s s a l c y s t ) . 

( b ) P a l p a t i o n o f base o f t o n g u e I t s h o u l d n e v e r b e o m i t 

t e d . E x t e n t o f t u m o u r w h i c h i n f i l t r a t e s d e e p e r i n t o t h e t o n g u e 

i s b e t t e r a p p r e c i a t e d b y p a l p a t i o n t h a n b y i n s p e c t i o n . I f t h e 

p a t i e n t f a i l s t o r e l a x s u f f i c i e n t i y , p a l p a t i o n s h o u l d b e d o n e 

u n d e r g e n e r a l a n a e s t h e s i a . W h e n p a l p a t i n g a n y s t r u c t u r e i n 

t h e o r o p h a r y n x i n a c h i l d , t h e e x a m i n e r s h o u l d i n v a g i n a t e t h e 

p a t i e n t ' s c h e e k b e t w e e n h i s t e e t h w i t h f i n g e r o f t h e o p p o s i t e 

h a n d t o p r e v e n t b i t i n g o n t h e e x a m i n e r ' s f i n g e r . 

V I . E X A M I N A T I O N O F L A R Y N X A N D 

L A R Y N G O P H A R Y N X 

S y m p t o m a t o l o g y 

A p a t i e n t w i t h d i s e a s e o f t h e l a r y n x p r e s e n t s w i t h o n e o r 

m o r e o f t h e f o l l o w i n g c o m p l a i n t s : 

1. Disorders of voice, e . g . h o a r s e n e s s a p h o n i a , p u b e r p h o 

n i a o r e a s y - f a t i g u a b i l i t y o f v o i c e . 

2. Respiratory obstruction. 

3 . Cough and expectoration. 

4 . Repeated clearing of throat ( c h r o n i c l a r y n g i t i s , b e n i g n o r 

m a l i g n a n t t u m o u r s o f l a r y n x ) . 

5 . Pain in throat ( u l c e r a t i v e l e s i o n s o f l a r y n x , p e r i c h o n 

d r i t i s o f l a r y n g e a l c a r t i l a g e s , a r t h r i t i s o f l a r y n g e a l 

j o i n t s ) . 

6 . Dysphagia ( e p i g l o t t i t i s , a s p i r a t i o n o f s e c r e t i o n s d u e t o 

l a r y n g e a l p a r a l y s i s ) . 

7 . Mass in the neck ( c e r v i c a l n o d e s , d i r e c t e x t e n s i o n o f 

g r o w t h , l a r y n g o c e l e ) . 

E x a m i n a t i o n 

C l i n i c a l e x a m i n a t i o n o f l a r y n x i n c l u d e s : 

1 . E x t e r n a l e x a m i n a t i o n o f l a r y n x . 

2 . I n d i r e c t l a r y n g o s c o p y . 

3 . F l e x i b l e o r rigid f i b r e - o p t i c e n d o s c o p y . 

4 . A s s e s s m e n t o f v o i c e . 

5 . A s s e s s m e n t o f c e r v i c a l l y m p h n o d e s . 

7 . External Examination of Larynx 

B o t h i n s p e c t i o n a n d p a l p a t i o n a r e e m p l o y e d . 

L o o k f o r : 

( i ) Redness of skin, ( a b s c e s s , p e r i c h o n d r i t i s ) 

( i i ) Bulge o r swelling ( e x t e n s i o n o f g r o w t h o r e n l a r g e d 

l y m p h n o d e s ) 

( i i i ) Widening of larynx ( g r o w t h o f p y r i f o r m f o s s a ) 

( i v ) Surgical emphysema ( a c c i d e n t a l o r s u r g i c a l t r a u m a ) 

( v ) Change in contour o r displacement of laryngeal structures 

( t r a u m a o r n e o p l a s m ) . P a l p a t e t h e h y o i d b o n e , t h y 

r o i d c a r t i l a g e , t h y r o i d n o t c h , c r i c o i d c a r t i l a g e , a n d 

t h e t r a c h e a l rings. 

( v i ) Movements of larynx. N o r m a l l y , l a r y n x m o v e s w i t h 

d e g l u t i t i o n . I t c a n a l s o b e m o v e d f r o m s i d e t o s i d e 

p r o d u c i n g a c h a r a c t e r i s t i c g r a t i n g s o u n d ( l a r y n g e a l 

c r e p i t u s ) . F i x i t y o f l a r y n x i n d i c a t e s i n f l a m m a t i o n o f 

i n f i l t r a t i o n o f g r o w t h i n t o t h e s u r r o u n d i n g s t r u c 

t u r e s . L o s s o f l a r y n g e a l c r e p i t u s i s d u e t o p o s t c r i c o i d 

c a r c i n o m a . 

2. Indirect Laryngoscopy 

T e c h n i q u e P a t i e n t i s s e a t e d o p p o s i t e t h e e x a m i n e r . H e 

s h o u l d s i t e r e c t w i t h t h e h e a d a n d c h e s t l e a n i n g s l i g h t l y 

t o w a r d s t h e e x a m i n e r . H e i s a s k e d t o p r o t r u d e h i s t o n g u e 

w h i c h i s w r a p p e d i n g a u z e a n d h e l d b y t h e e x a m i n e r 

b e t w e e n t h e t h u m b a n d m i d d l e f i n g e r . I n d e x f i n g e r i s u s e d 

t o k e e p t h e u p p e r l i p o r m o u s t a c h e o u t o f t h e w a y 

( F i g . 7 4 . 1 3 ) . G a u z e p i e c e i s u s e d t o g e t a f i r m g r i p o f t h e 

t o n g u e a n d t o p r o t e c t i t a g a i n s t i n j u r y b y t h e l o w e r 

i n c i s o r s . 

F i g u r e 74.13 

I n d i r e c t l a r y n g o s c o p y . 
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L a r y n g e a l m i r r o r ( s i z e 4 t o 6 ) w h i c h h a s b e e n w a r m e d 

a n d t e s t e d o n t h e b a c k o f h a n d i s i n t r o d u c e d i n t o t h e m o u t h 

a n d h e l d f i r m l y a g a i n s t t h e u v u l a a n d s o f t p a l a t e . L i g h t i s 

f o c u s s e d o n t h e l a r y n g e a l m i r r o r a n d p a t i e n t i s a s k e d t o 

b r e a t h e q u i e t l y . T o s e e m o v e m e n t s o f t h e c o r d s , p a t i e n t i s 

a s k e d t o t a k e d e e p i n s p i r a t i o n ( a b d u c t i o n o f c o r d s ) , s a y 

" A a " ( a d d u c t i o n o f c o r d s ) a n d " E e e " ( f o r a d d u c t i o n a n d 

t e n s i o n ) . M o v e m e n t s o f b o t h t h e c o r d s a r e c o m p a r e d . 

S t r u c t u r e s s e e n o n i n d i r e c t l a r y n g o s c o p y ( F i g . 7 4 . 1 4 ) 

I n d i r e c t l a r y n g o s c o p y p e r m i t s e x a m i n a t i o n o f s t r u c t u r e s o f 

t h e o r o p h a r y n x , l a r y n x a n d l a r y n g o p h a r y n x . 

Larynx. E p i g l o t t i s , a r y e p i g l o t t i c f o l d s , a r y t e n o i d s , c u n e i 

f o r m a n d c o r n i c u l a t e c a r t i l a g e s , v e n t r i c u l a r b a n d s , v e n t r i 

c l e s , t r u e c o r d s , a n t e r i o r c o m m i s s u r e , p o s t e r i o r c o m m i s s u r e , 

s u b g l o t t i s a n d r i n g s o f t r a c h e a . 

Laryngopharynx. B o t h p y r i f o r m f o s s a e , p o s t c r i c o i d 

r e g i o n , p o s t e r i o r w a l l o f l a r y n g o p h a r y n x . 

Oropharynx. B a s e o f t o n g u e , l i n g u a l t o n s i l s , v a l l e c u l a e , 

m e d i a l a n d l a t e r a l g l o s s o e p i g l o t t i c f o l d s . 

3. Flexible or Rigid Fibre-optic Endoscopy 

(a ) F l e x i b l e e n d o s c o p y I n d i f f i c u l t c a s e s , w h e r e l a r y n 

g e a l e x a m i n a t i o n c a n n o t b e p e r f o r m e d w i t h a m i r r o r d u e 

t o a n a t o m i c a l a b n o r m a l i t i e s o r i n t o l e r a n c e o f m i r r o r b y 

t h e p a t i e n t , a flexible r h i n o l a r y n g o s c o p e c a n b e u s e d . I t i s 

p a s s e d t h r o u g h t h e n o s e u n d e r l o c a l a n a e s t h e s i a a n d g i v e s 

a g o o d v i e w o f t h e l a r y n x , l a r y n g o p h a r y n x , s u b g l o t t i s a n d 

e v e n u p p e r t r a c h e a . I t i s a n o u t d o o r p r o c e d u r e . 

( b ) R i g i d e n d o s c o p y F o r t h i s p u r p o s e , a r i g i d f i b r e -

o p t i c t e l e s c o p e i s u s e d . I t g i v e s a c l e a r , w i d e - a n g l e v i e w o f 

t h e l a r y n x a n d l a r y n g o p h a r y n x . I t i s a l s o a n o u t d o o r 

p r o c e d u r e . 

S t r o b o s c o p y : A s t r o b o s c o p e i s a d e v i c e w h i c h e m i t s 

l i g h t i n p u l s e s , t h e f r e q u e n c y o f w h i c h c a n b e s e t b y t h e 

Base of tongue 

Ventricular 
fold Vallecula 

Epiglottis 

Cuneiform 
V cartilage 

Pyr i form^ ^Corniculate 

fossa \ c a r t i l ° 9 e 

interarytenoid area 

e x a m i n e r . I f f r e q u e n c y o f p u l s e s i s s a m e a t w h i c h v o c a l 

c o r d s a r e m o v i n g , t h e l a t t e r a p p e a r s t a t i o n a r y g i v i n g m o r e 

t i m e t o s t u d y t h e c o r d . I f frequency o f p u l s e s i s m o r e o r 

l e s s t h a n t h a t o f v o c a l c o r d m o v e m e n t s , t h e c o r d s a r e s e e n 

i n s l o w m o t i o n . S t r o b o s c o p e s a r e s y n c h r o n i s e d w i t h r i g i d 

o r f i b r e - o p t i c e n d o s c o p e s a n d t h e v o c a l c o r d m o v e m e n t s 

c a n b e r e c o r d e d o n v i d e o ( v i d e o s t r o b o s c o p y ) . S t r o b o s c o p y 

h a s b e e n f o u n d v e r y u s e f u l i n d i a g n o s i s o f l a r y n g e a l p a r a l y 

s i s , c o m p l e t e n e s s o f g l o t t i c c l o s u r e d u r i n g p h o n a t i o n , v e r y 

s m a l l e a r l y l a r y n g e a l c a n c e r , v o c a l c o r d s c a r r i n g , l a r y n g e a l 

c y s t v e r s u s p o l y p , a n d s u l c u s v o c a l i s . 

4. Assessment of Voice 

T h e e x a m i n e r s h o u l d m a k e n o t e o f t h e q u a l i t y o f v o i c e o f 

t h e p a t i e n t s u c h a s h o a r s e , r o u g h , b r e a t h y , b i t o n a l , d y s -

p h o n i c , w h i s p e r e d o r f e e b l e . 

5. Assessment of Cervical Lymph Nodes 

N o e x a m i n a t i o n o f t h e l a r y n x a n d h y p o p h a r y n x i s 

c o m p l e t e w i t h o u t t h o r o u g h s e a r c h f o r c e r v i c a l l y m p h 

n o d e s . 

V I I . L Y M P H N O D E S O F T H E 

H E A D A N D N E C K 

Classification (Fig. 74.15) 

F i g u r e 74.14 

S t r u c t u r e s s e e n o n i n d i r e c t l a r y n g o s c o p y . 

1. U p p e r h o r i z o n t a l c h a i n o f n o d e s 

( a ) S u b m e n t a l 

( b ) S u b m a n d i b u l a r 

( c ) P a r o t i d 

( d ) P o s t a u r i c u l a r 

( e ) O c c i p i t a l 

( f ) F a c i a l 

2 . L a t e r a l c e r v i c a l n o d e s T h e y i n c l u d e n o d e s , s u p e r f i 

c i a l a n d d e e p t o s t e r n o c l e i d o m a s t o i d m u s c l e a n d i n t h e 

p o s t e r i o r t r i a n g l e . 

( a ) S u p e r f i c i a l e x t e r n a l j u g u l a r g r o u p 

( b ) D e e p g r o u p 

( i ) I n t e r n a l j u g u l a r c h a i n ( u p p e r , m i d d l e a n d l o w e r 

g r o u p s ) 

( i i ) S p i n a l a c c e s s o r y c h a i n 

( i i i ) T r a n s v e r s e c e r v i c a l c h a i n 

3 . A n t e r i o r c e r v i c a l n o d e s 

( a ) A n t e r i o r j u g u l a r c h a i n 

( b ) J u x t a v i s c e r a l c h a i n 

( i ) P r e l a r y n g e a l 

( i i ) P r e t r a c h e a l 

( i i i ) P a r a t r a c h e a l 
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1. Nodes of Upper Horizontal Chain 

(a ) S u b m e n t a l n o d e s T h e y H e o n t h e m y l o h y o i d m u s 

c l e i n t h e s u b m e n t a l t r i a n g l e , 2 t o 8 i n n u m b e r . 

A f f e r e n t s c o m e f r o m t h e c h i n , m i d d l e p a r t o f l o w e r l i p , 

a n t e r i o r g u m s , a n t e r i o r f l o o r o f m o u t h a n d t i p o f 

t o n g u e . 

E f f e r e n t s g o t o s u b m a n d i b u l a r n o d e s a n d i n t e r n a l j u g u 

l a r c h a i n . 

( b ) S u b m a n d i b u l a r n o d e s T h e y H e i n s u b m a n d i b u l a r t r i 

a n g l e i n r e l a t i o n t o s u b m a n d i b u l a r g l a n d a n d f a c i a l a r t e r y . 

A f f e r e n t s c o m e from l a t e r a l p a r t o f t h e l o w e r H p , u p p e r H p , 

c h e e k , n a s a l v e s t i b u l e a n d a n t e r i o r p a r t o f n a s a l c a v i t y , g u m s , 

t e e t h , m e d i a l c a n t h u s , s o f t p a l a t e , a n t e r i o r p i l l a r , a n t e r i o r p a r t 

o f t o n g u e , s u b m a n d i b u l a r a n d s u b H n g u a l s a H v a r y g l a n d s a n d 

floor o f m o u t h . E f f e r e n t s g o t o i n t e r n a l j u g u l a r c h a i n . 

( c ) P a r o t i d n o d e s T h e y H e i n r e l a t i o n t o t h e p a r o t i d s a H 

v a r y g l a n d a n d a r e e x t r a g l a n d u l a r a n d i n t r a g l a n d u l a r . 

P r e a u r i c u l a r a n d i n f r a a u r i c u l a r n o d e s a r e p a r t o f t h e e x t r a g 

l a n d u l a r g r o u p . 

A f f e r e n t s c o m e f r o m t h e s c a l p , p i n n a , e x t e r n a l a u d i t o r y 

c a n a l , f a c e , b u c c a l m u c o s a . 

E f f e r e n t s g o t o i n t e r n a l j u g u l a r o r e x t e r n a l j u g u l a r c h a i n . 

( d ) P o s t a u r i c u l a r n o d e s ( m a s t o i d n o d e s ) T h e y H e 

b e h i n d t h e p i n n a o v e r t h e m a s t o i d . 

A f f e r e n t s c o m e f r o m t h e s c a l p , p o s t e r i o r s u r f a c e o f p i n n a 

a n d s k i n o f m a s t o i d . 

E f f e r e n t s d r a i n i n t o i n f r a - a u r i c u l a r n o d e s a n d i n t o i n t e r 

n a l j u g u l a r c h a i n . 

(e ) O c c i p i t a l n o d e s T h e y l i e b o t h s u p e r f i c i a l a n d d e e p 

t o s p l e n i u s c a p i t u s a t t h e a p e x o f t h e p o s t e r i o r t r i a n g l e . 

A f f e r e n t s c o m e f r o m s c a l p , s k i n o f u p p e r n e c k . E f f e r e n t s 

d r a i n i n t o u p p e r a c c e s s o r y c h a i n o f n o d e s . 

(f) F a c i a l n o d e s T h e y l i e a l o n g f a c i a l v e s s e l s a n d a r e 

g r o u p e d a c c o r d i n g t o t h e i r l o c a t i o n . T h e y a r e m i d m a n -

d i b u l a r , b u c c i n a t o r , i n f r a o r b i t a l a n d m a l a r ( n e a r o u t e r c a n -

t h u s ) n o d e s . 

A f f e r e n t s c o m e f r o m u p p e r a n d l o w e r l i d s , n o s e , H p s 

a n d c h e e k . 

E f f e r e n t s d r a i n i n t o s u b m a n d i b u l a r n o d e s . 

2. Lateral Cervical Nodes 

T h e y a r e d i v i d e d i n t o : 

(a) S u p e r f i c i a l g r o u p I t H e s a l o n g e x t e r n a l j u g u l a r v e i n a n d 

d r a i n s i n t o i n t e r n a l j u g u l a r a n d t r a n s v e r s e c e r v i c a l n o d e s . 

( b ) D e e p g r o u p I t c o n s i s t s o f t h r e e c h a i n s , t h e i n t e r n a l 

j u g u l a r , s p i n a l a c c e s s o r y a n d t r a n s v e r s e c e r v i c a l . 

( i ) Internal jugular chain. L y m p h n o d e s o f i n t e r n a l j u g u l a r 

c h a i n H e a n t e r i o r , l a t e r a l a n d p o s t e r i o r t o i n t e r n a l 

j u g u l a r v e i n a n d e x t e n d f r o m t h e d i g a s t r i c m u s c l e t o 

t h e j u n c t i o n o f i n t e r n a l j u g u l a r v e i n w i t h t h e s u b c l a 

v i a n v e i n . T h e y a r e a r b i t r a r i l y d i v i d e d i n t o u p p e r , 

m i d d l e a n d l o w e r g r o u p s . 

U p p e r g r o u p ( j u g u l o d i g a s t r i c n o d e ) d r a i n s o r a l 

c a v i t y , o r o p h a r y n x , n a s o p h a r y n x , h y p o p h a r y n x , l a r 

y n x a n d p a r o t i d . 

I r a , ; s v

l

e r s e Lower jugular nodes 
cervical chain 

F i g u r e 74.15 

L y m p h n o d e s o f h e a d a n d n e c k . 



Clinical Methods in E N T and Neck Masses 

M i d d l e g r o u p d r a i n s h y p o p h a r y n x , l a r y n x , t h y 

r o i d , o r a l c a v i t y , o r o p h a r y n x . 

L o w e r j u g u l a r g r o u p d r a i n s l a r y n x , t h y r o i d a n d 

c e r v i c a l o e s o p h a g u s . 

( i i ) Spinal accessory chain. I t l i e s a l o n g t h e s p i n a l a c c e s s o r y 

n e r v e . U p p e r n o d e s o f t h i s c h a i n c o a l e s c e w i t h u p p e r 

j u g u l a r n o d e s . S p i n a l a c c e s s o r y c h a i n d r a i n s t h e s c a l p , 

s k i n o f t h e n e c k , t h e n a s o p h a r y n x , o c c i p i t a l a n d p o s 

t a u r i c u l a r n o d e s . 

E f f e r e n t s f r o m t h i s c h a i n d r a i n i n t o t r a n s v e r s e c e r 

v i c a l c h a i n . 

( i i i ) Transverse cervical chain ( s u p r a c l a v i c u l a r n o d e s ) . I t l i e s 

h o r i z o n t a l l y , a l o n g t h e t r a n s v e r s e c e r v i c a l v e s s e l s , i n 

t h e l o w e r p a r t o f t h e p o s t e r i o r t r i a n g l e . T h e m e d i a l 

n o d e s o f t h e g r o u p a r e c a l l e d scalene nodes. A f f e r e n t s 

t o t h o s e n o d e s c o m e f r o m t h e a c c e s s o r y c h a i n a n d 

a l s o i n f r a c l a v i c u l a r s t r u c t u r e s , e . g . b r e a s t , l u n g , s t o m 

a c h , c o l o n , o v a r y a n d t e s t i s . 

3. Anterior Cervical Nodes 

T h e y l i e b e t w e e n t h e t w o c a r o t i d s a n d b e l o w t h e l e v e l o f 

h y o i d b o n e a n d c o n s i s t o f t w o c h a i n s : 

(a) A n t e r i o r j u g u l a r c h a i n I t l i e s a l o n g a n t e r i o r j u g u l a r 

v e i n a n d d r a i n s t h e s k i n o f a n t e r i o r n e c k . 

( b ) J u x t a v i s c e r a l c h a i n I t c o n s i s t s o f p r e l a r y n g e a l , p r e 

t r a c h e a l , a n d p a r a t r a c h e a l n o d e s . 

P r e l a r y n g e a l n o d e ( D e l p h i a n n o d e ) l i e s o n c r i c o t h y r o i d 

m e m b r a n e a n d d r a i n s s u b g l o t t i c r e g i o n o f l a r y n x a n d p y r i 

f o r m s i n u s e s . 

P r e t r a c h e a l n o d e s l i e i n f r o n t o f t h e t r a c h e a , d e e p t o 

p r e t r a c h e a l f a s c i a , a n d d r a i n t h y r o i d g l a n d a n d t h e t r a c h e a . 

E f f e r e n t s f r o m t h e s e n o d e s g o t o p a r a t r a c h e a l , l o w e r i n t e r 

n a l j u g u l a r a n d a n t e r i o r m e d i a s t i n a l n o d e s . 

P a r a t r a c h e a l n o d e s ( r e c u r r e n t n e r v e c h a i n ) l i e a l o n g 

r e c u r r e n t l a r y n g e a l n e r v e a n d d r a i n t h e t h y r o i d l o b e s , s u b 

g l o t t i c l a r y n x , t r a c h e a a n d c e r v i c a l o e s o p h a g u s . 

Lymph Nodes Not Clinically Palpable 

(a) R e t r o p h a r y n g e a l n o d e s T h e y H e b e h i n d t h e p h a r y n x 

a n d a r e d i v i d e d i n t o l a t e r a l a n d m e d i a l g r o u p s . L a t e r a l g r o u p 

l i e s a t t h e l e v e l o f a t l a s , c l o s e t o t h e b a s e o f s k u l l . M o s t s u p e 

r i o r n o d e o f t h e l a t e r a l g r o u p i s c a U e d t h e node of Rouviere. 

M e d i a l g r o u p l i e s n e a r t h e m i d l i n e b u t a t a l o w e r l e v e l . 

R e t r o p h a r y n g e a l n o d e s d r a i n t h e n a s a l c a v i t y , p a r a n a s a l 

s i n u s e s , h a r d a n d s o f t p a l a t e , n a s o p h a r y n x , p o s t e r i o r w a l l 

o f t h e p h a r y n x a n d s e n d e f f e r e n t s t o t h e u p p e r i n t e r n a l 

j u g u l a r g r o u p . 

( b ) S u b l i n g u a l n o d e s T h e y l i e d e e p a l o n g t h e l i n g u a l 

v e s s e l s a n d d r a i n a n t e r i o r p a r t o f t h e floor o f m o u t h a n d 

v e n t r a l s u r f a c e o f t o n g u e . L y m p h a t i c s from t h e s e n o d e s 

e n d i n t h e s u b m a n d i b u l a r o r u p p e r j u g u l a r n o d e s . 

E x a m i n a t i o n o f N e c k N o d e s 

E x a m i n a t i o n o f n e c k n o d e s i s i m p o r t a n t , p a r t i c u l a r l y i n 

h e a d a n d n e c k m a l i g n a n c i e s a n d a s y s t e m a t i c a p p r o a c h 

s h o u l d b e f o l l o w e d . 

N e c k n o d e s a r e b e t t e r p a l p a t e d w h i l e s t a n d i n g a t t h e 

b a c k o f t h e p a t i e n t . N e c k i s s l i g h t l y flexed t o a c h i e v e 

r e l a x a t i o n o f m u s c l e s ( F i g . 7 4 . 1 6 ) . T h e n o d e s a r e e x a m 

i n e d i n t h e f o H o w i n g m a n n e r s o t h a t n o n e i s m i s s e d . 

( a ) Upper horizontal chain. E x a m i n e s u b m e n t a l , s u b m a n d i 

b u l a r , p a r o t i d , f a c i a l , p o s t a u r i c u l a r a n d o c c i p i t a l 

n o d e s . 

( b ) External jugular chain. I t l i e s s u p e r f i c i a l t o s t e r n o -

m a s t o i d . 

( c ) Internal jugular chain. E x a m i n e t h e u p p e r , m i d d l e a n d 

l o w e r g r o u p s . M a n y o f t h e m l i e d e e p t o s t e r n o m a s -

t o i d m u s c l e w h i c h m a y n e e d t o b e d i s p l a c e d 

p o s t e r i o r l y . 

( d ) Spinal accessory chain. 

(e ) Transverse cervical chain. 

( f ) Anterior jugular chain. 

( g ) Juxtavisceral chain. P r e l a r y n g e a l , p r e t r a c h e a l a n d p a r a 

t r a c h e a l n o d e s . 

W h e n a n o d e o r n o d e s a r e p a l p a b l e , l o o k f o r t h e 

f o l l o w i n g p o i n t s : 

( i ) L o c a t i o n o f n o d e s . 

( i i ) N u m b e r o f n o d e s . 

( i i i ) S i z e . 
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i v ) C o n s i s t e n c y . M e t a s t a t i c n o d e s a r e h a r d ; l y m p h o m a 

n o d e s a r e f i r m a n d r u b b e r y ; h y p e r p l a s t i c n o d e s a r e 

s o f t . N o d e s o f m e t a s t a t i c m e l a n o m a a r e a l s o s o f t . 

v ) D i s c r e t e o r m a t t e d n o d e s . 

v i ) T e n d e r n e s s . I n f l a m m a t o r y n o d e s a r e t e n d e r . 

v i i ) F i x i t y t o o v e r l y i n g s k i n o r d e e p e r s t r u c t u r e s . 

M o b i l i t y s h o u l d b e c h e c k e d b o t h i n t h e v e r t i c a l 

a n d h o r i z o n t a l p l a n e s . 

I C l a s s i f i c a t i o n o f N e c k N o d e s A c c o r d i n g t o 

L e v e l s (see T a b l e 74.1 a n d Fig. 7 4 . 1 7 ) 1 
Level I: Includes 

I A S u b m e n t a l n o d e s , w h i c h l i e i n t h e s u b m e n t a l t r i a n g l e , 

i . e . b e t w e e n right a n d l e f t a n t e r i o r b e l l i e s o f d i g a s t r i c 

m u s c l e s a n d t h e h y o i d b o n e . 

I B S u b m a n d i b u l a r n o d e s , l y i n g b e t w e e n a n t e r i o r a n d 

p o s t e r i o r b e l l i e s o f d i g a s t r i c m u s c l e a n d t h e b o d y o f 

m a n d i b l e . 

L e v e l s a r e s h o w n i n 

Level If: Upper jugular Nodes 

T h e y a r e l o c a t e d a l o n g t h e u p p e r t h i r d o f j u g u l a r v e i n , i . e . 

b e t w e e n t h e s k u l l b a s e a b o v e , a n d t h e l e v e l o f h y o i d b o n e 

( o r b i f u r c a t i o n o f c a r o t i d a r t e r y ) b e l o w . 

Level III: Middle jugular Nodes 

T h e y a r e l o c a t e d a l o n g t h e m i d d l e t h i r d j u g u l a r v e i n , f r o m 

t h e l e v e l o f h y o i d b o n e a b o v e , t o t h e l e v e l o f u p p e r b o r d e r 

o f c r i c o i d c a r t i l a g e ( o r w h e r e o m o h y o i d m u s c l e c r o s s e s 

t h e j u g u l a r v e i n ) b e l o w . 

Level IV: Lower Jugular Nodes 

T h e y a r e l o c a t e d a l o n g t h e l o w e r t h i r d o f j u g u l a r v e i n ; 

f r o m u p p e r b o r d e r o f c r i c o i d c a r t i l a g e t o t h e c l a v i c l e . 

T a b l e 74.1 I D i v i s i o n o f n e c k n o d e s a c c o r d i n g t o l e v e l s 

L e v e l I S u b m e n t a l ( I A ) 

S u b m a n d i b u l a r ( I B ) 

L e v e l II U p p e r j u g u l a r 

L e v e l I I I M i d j u g u l a r 

L e v e l I V L o w e r j u g u l a r 

L e v e l V P o s t e r i o r t r i a n g l e g r o u p 

( S p i n a l a c c e s s o r y a n d 

t r a n s v e r s e c e r v i c a l c h a i n s ) 

L e v e l V I P r e l a r y n g e a l 

P r e t r a c h e a l 

P a r a t r a c h e a l 

L e v e l V I I N o d e s o f u p p e r m e d i a s t i n u m 

Level V: Posterior Cervical Group 

T h e y a r e l o c a t e d i n t h e p o s t e r i o r t r i a n g l e , i . e . b e t w e e n p o s 

t e r i o r b o r d e r o f s t e r n o c l e i d o m a s t o i d ( a n t e r i o r l y ) , a n t e r i o r 

b o r d e r o f t r a p e z i u s ( p o s t e r i o r l y ) , a n d t h e c l a v i c l e b e l o w . 

T h e y i n c l u d e l y m p h n o d e s o f s p i n a l a c c e s s o r y c h a i n , t r a n s 

v e r s e c e r v i c a l n o d e s a n d s u p r a c l a v i c u l a r n o d e s . L e v e l V 

n o d e s a r e f u r t h e r s u b d i v i d e d i n t o u p p e r , m i d d l e a n d l o w e r , 

c o r r e s p o n d i n g t o p l a n e s t h a t d e f i n e l e v e l s I I , I I I a n d I V . 

Level VI: Anterior Compartment Nodes 

T h e y a r e l o c a t e d b e t w e e n t h e m e d i a l b o r d e r s o f s t e r n o 

c l e i d o m a s t o i d m u s c l e s ( o r c a r o t i d s h e a t h s ) o n e a c h s i d e , 

h y o i d b o n e a b o v e a n d s u p r a s t e r n a l n o t c h b e l o w . T h e y 

i n c l u d e p r e l a r y n g e a l , p r e t r a c h e a l , p a r a t r a c h e a l n o d e s . 

Level VII 

T h e y a r e l o c a t e d b e l o w t h e s u p r a s t e r n a l n o t c h a n d i n c l u d e 

n o d e s o f t h e u p p e r m e d i a s t i n u m . 

L y m p h n o d e s o f s u p r a c l a v i c u l a r z o n e o r f o s s a ( H o ' s t r i 

a n g l e ) ( F i g . 7 4 . 1 8 ) . S u p r a c l a v i c u l a r z o n e i s s i t u a t e d b e t w e e n 

( i ) u p p e r b o r d e r o f m e d i a l e n d o f c l a v i c l e , ( i i ) u p p e r b o r d e r 

o f l a t e r a l e n d o f c l a v i c l e a n d ( i i i ) p o i n t w h e r e n e c k m e e t s 

t h e s h o u l d e r . N o d e s i n t h i s t r i a n g l e a r e i m p o r t a n t i n c a r c i 

n o m a o f t h e n a s o p h a r y n x . M e t a s t a s e s i n t h e s e n o d e s , i r r e 

s p e c t i v e o f t h e i r s i z e , w o u l d p l a c e t h e m i n N , c a t e g o r y 

( A J C C , 1 9 7 7 ) . N o d e s i n t h i s z o n e i n c l u d e l o w e r p a r t o f 

l e v e l s I V a n d V . 

Other Groups 

• R e t r o p h a r y n g e a l 

• F a c i a l 

• P r e a u r i c u l a r 

Hyoid bone 

fa— Cricoid cart. 
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S u p r a c l a v i c u l a r f o s s a ( o r H o ' s t r i a n g l e ) i s b o u n d e d b y m e d i a l 

a n d l a t e r a l e n d s o f c l a v i c l e a n d t h e p o i n t w h e r e n e c k m e e t s t h e 

s h o u l d e r . N o d e s i n t h i s z o n e i n c l u d e n o d e s o f l o w e r p a r t s o f 

l e v e l s I V a n d V . 

• P o s t a u r i c u l a r ( m a s t o i d ) 

• I n t r a p a r o t i d 

• S u b o c c i p i t a l 

N E C K D I S S E C T I O N 

I t i s a p r o c e d u r e t o r e m o v e l y m p h n o d e s a n d t h e s u r 

r o u n d i n g f i b r o f a t t y t i s s u e s f r o m t h e n e c k , t o e r a d i c a t e 

m e t a s t a s e s t o c e r v i c a l l y m p h n o d e s f r o m c a n c e r o f t h e 

a e r o d i g e s t i v e t r a c t . 

Classification of Neck Dissection 

( i ) R a d i c a l n e c k d i s s e c t i o n . 

( i i ) M o d i f i e d r a d i c a l n e c k d i s s e c t i o n . 

T y p e I — P r e s e r v e s C N X I 

T y p e I I — P r e s e r v e s C N X I a n d i n t e r n a l j u g u l a r v e i n 

T y p e I I I — P r e s e r v e s C N X I , I . J . V . a n d s t e r n o c l e i d o 

m a s t o i d m u s c l e . 

( i i i ) S e l e c t i v e n e c k d i s s e c t i o n 

( a ) S u p r a o m o h y o i d ( o r a n t e r o l a t e r a l ) ( r e m o v e s l e v e l 

I t o I I I ) 

( b ) L a t e r a l ( r e m o v e s n o d e s i n l e v e l I I t o I V ) 

( c ) P o s t e r o l a t e r a l ( r e m o v e s l e v e l I I t o V s u b o c c i p i t a l 

a n d p o s t a u r i c u l a r n o d e s ) 

( d ) A n t e r i o r c o m p a r t m e n t ( r e m o v e s l e v e l V I n o d e s ) 

( i v ) E x t e n d e d n e c k d i s s e c t i o n . 

Radical Neck Dissection 

I n t h i s p r o c e d u r e , a l l l y m p h n o d e s , e x t e n d i n g f r o m t h e 

m a n d i b l e a b o v e t o t h e c l a v i c l e b e l o w a n d f r o m l a t e r a l b o r 

d e r o f s t e r n o m a s t o i d , h y o i d b o n e a n d c o n t r a l a t e r a l a n t e 

r i o r b e l l y o f d i g a s t r i c , m e d i a l l y , t o t h e a n t e r i o r b o r d e r o f 

t r a p e z i u s p o s t e r i o r l y , a r e r e m o v e d . T h e d i s s e c t i o n s p e c i 

m e n w o u l d i n c l u d e : 

( a ) L y m p h n o d e s o f s u b m e n t a l , s u b m a n d i b u l a r , u p p e r , 

m i d d l e a n d l o w e r j u g u l a r , a n d l a t e r a l ( p o s t e r i o r ) t r i 

a n g l e r e g i o n s , i . e . l e v e l I t o V a l o n g w i t h i t s f i b r o f a t t y 

t i s s u e . 

( b ) S t e r n o m a s t o i d m u s c l e . 

( c ) I n t e r n a l j u g u l a r v e i n . 

( d ) S p i n a l a c c e s s o r y n e r v e . 

( e ) S u b m a n d i b u l a r s a l i v a r y g l a n d . 

( f ) T a i l o f t h e p a r o t i d . 

( g ) O m o h y o i d m u s c l e . 

I t s a v e s f o l l o w i n g s t r u c t u r e s : 

( i ) C a r o t i d a r t e r y . 

( i i ) B r a c h i a l p l e x u s , p h r e n i c n e r v e , v a g u s n e r v e , c e r v i c a l 

s y m p a t h e t i c c h a i n , m a r g i n a l m a n d i b u l a r b r a n c h o f 

f a c i a l , l i n g u a l a n d h y p o g l o s s a l n e r v e s . 

R a d i c a l n e c k d i s s e c t i o n d o e s n o t r e m o v e n o d e s o f p o s 

t a u r i c u l a r , s u b o c c i p i t a l , p a r o t i d ( e x c e p t t h o s e i n t h e t a i l ) 

f a c i a l , r e t r o p h a r y n g e a l a n d p a r a t r a c h e a l r e g i o n s . 

I n c i s i o n u s e d i n r a d i c a l n e c k d i s s e c t i o n ( F i g . 7 4 . 1 9 ) w i l l 

d e p e n d o n t h e i n c i s i o n b e i n g u s e d t o r e m o v e t h e p r i m a r y 

g r o w t h a n d w h e t h e r p a t i e n t r e c e i v e d a n y r a d i a t i o n . 

C o m m o n l y , t h e i n c i s i o n s u s e d a r e : 

( i ) S c h o b i n g e r 

( i i ) M c F e e 

( i i i ) H o c k e y - s t i c k 

( i v ) E x t e n s i o n s f r o m G l u c k - S o r e n s o n ' s i n c i s i o n , u s e d f o r 

l a r y n g e c t o m y w i t h n e c k d i s s e c t i o n ( F i g . 7 4 . 2 0 ) . 

C o n t r a i n d i c a t i o n s t o r a d i c a l n e c k d i s s e c t i o n i n c l u d e : 

( i ) U n t r e a t a b l e p r i m a r y c a n c e r . 

( i i ) D i s t a n t m e t a s t a s e s . 

( i i i ) I n o p e r a b l e n e c k n o d e s w h e n t h e y a r e f i x e d t o i m p o r 

t a n t s t r u c t u r e s . 

( i v ) M e d i c a l i l l n e s s w h i c h m a k e s t h e p a t i e n t u n f i t f o r m a j o r 

s u r g e r y . 

Modified Neck Dissection 

I t i s s i m i l a r t o r a d i c a l n e c k d i s s e c t i o n b u t w i t h p r e s e r v a t i o n 

o f o n e o r m o r e o f t h e f o l l o w i n g s t r u c t u r e s : 

( i ) S p i n a l a c c e s s o r y n e r v e 

( i i ) I n t e r n a l j u g u l a r v e i n 

( i i i ) S t e r n o c l e i d o m a s t o i d m u s c l e . 



Clinica l M e t h o d s in E N T 

F i g u r e 7 4 . 2 0 

G l u c k - S o r e n s o n ' s i n c i s i o n u s e d f o r l a r y n g e c t o m y . D o t t e d l i n e s 

s h o w i n g e x t e n s i o n s o f i n c i s i o n s f o r r a d i c a l n e c k d i s s e c t i o n . 

Selective Neck Dissection 

I t c o n s i s t s o f p r e s e r v a t i o n o f o n e o r m o r e l y m p h n o d e g r o u p s 

a n d a l l t h e t h r e e n o n - l y m p h a t i c s t r u c t u r e s , i . e . s p i n a l a c c e s 

s o r y , s t e r n o c l e i d o m a s t o i d m u s c l e a n d i n t e r n a l j u g u l a r v e i n . 

S u p r a o m o h y o i d R e m o v e s l e v e l s I t o I I I ( a n t e r o l a t e r a l ) , 

u s u a l l y d o n e i n c a n c e r o f o r a l c a v i t y . 

L a t e r a l R e m o v e s l e v e l s I I t o I V . 

U s e d i n c a n c e r o f p h a r y n x , h y p o p h a r y n x a n d l a r y n x . 

P o s t e r o l a t e r a l R e m o v e s l e v e l s I I t o V w i t h p o s t a u r i c u l a r 

a n d o c c i p i t a l n o d e s . 

U s e d i n c a n c e r o r m e l a n o m a o f s k i n , l o c a t e d i n p o s t e 

r i o r s c a l p o r p o s t e r i o r u p p e r n e c k b e h i n d t h e l i n e p a s s i n g 

t h r o u g h t h e t r a g u s . 

A n t e r i o r c o m p a r t m e n t R e m o v e s n o d e s a t l e v e l V I , i . e . 

p r e t r a c h e a l , p a r a t r a c h e a l , p r e l a r y n g e a l . 

U s e d i n d i f f e r e n t i a t e d t h y r o i d c a n c e r , s u b g l o t t i c , c e r v i 

c a l t r a c h e a l o r h y p o p h a r y n g e a l c a n c e r s . 

Extended Neck Dissection 

I t c o n s i s t s o f r e m o v a l o f s t r u c t u r e s as i n r a d i c a l n e c k d i s 

s e c t i o n a n d f u r t h e r e x t e n d e d t o i n c l u d e a d d i t i o n a l l y m p h 

n o d e g r o u p s o r n o n - l y m p h a t i c s t r u c t u r e s o r b o t h . 

A d d i t i o n a l l y m p h n o d e g r o u p s i n c l u d e r e t r o p h a r y n g e a l , 

p a r o t i d o r l e v e l V I n o d e s , a n d n o n - l y m p h a t i c s t r u c t u r e s 

m a y i n c l u d e e x t e r n a l c a r o t i d a r t e r y , h y p o g l o s s a l n e r v e , 

p a r o t i d g l a n d , m a s t o i d t i p , e t c . 



Neck Masses 

C l i n i c a l l y n e c k m a s s e s c a n b e d i v i d e d i n t o : ( A ) t h o s e i n 

t h e m i d l i n e ( F i g . 7 5 . 1 ) , a n d ( B ) t h o s e i n t h e l a t e r a l a s p e c t 

o f n e c k ( F i g . 7 5 . 2 ) . T h e l a t t e r c a n b e g r o u p e d a c c o r d i n g 

t o t r i a n g l e s o f n e c k . O n l y t h e c l i n i c a l l y i m p o r t a n t o n e s a r e 

d e s c r i b e d i n t h i s c h a p t e r . 

[ Thyroglossal Duct Cyst ^ 

I t p r e s e n t s a s a c y s t i c m i d l i n e s w e l l i n g , u s u a l l y a f f e c t i n g 

y o u n g c h i l d r e n b u t c a n o c c u r a t a n y a g e ( F i g . 7 5 . 3 ) . I t i s 

u s u a l l y r o u n d e d w i t h a d i a m e t e r o f 2 — 4 c m . I t i n c r e a s e s i n 

s i z e w i t h u p p e r r e s p i r a t o r y t r a c t i n f e c t i o n . S o m e t i m e i t 

p r e s e n t s as a d r a i n i n g s i n u s i f i t h a s b u r s t d u e t o i n f e c t i o n 

o r h a s b e e n s u r g i c a l l y d r a i n e d . B e c a u s e o f t h e a t t a c h m e n t 

o f t h y r o g l o s s a l d u c t t o f o r a m e n c a e c u m a t t h e b a s e o f 

t o n g u e , i t m o v e s w i t h t o n g u e p r o t r u s i o n . 

D u r i n g d e v e l o p m e n t , t h y r o i d a n l a g e s t a r t s a t f o r a m e n 

c a e c u m , p a s s e s t h r o u g h b a s e o f t o n g u e a n d t h e n d e s c e n d s 

i n f r o n t , b e h i n d o r t h r o u g h t h e h y o i d b o n e t o f o r m t h e 

t h y r o i d g l a n d . T h y r o g l o s s a l c y s t c a n o c c u r a n y w h e r e i n 

t h e c o u r s e o f t h y r o i d d u c t ( F i g . 7 5 . 4 ) . I t m a y c o n t a i n t h e 

o n l y f u n c t i o n i n g t h y r o i d t i s s u e i n t h e b o d y . R a r e l y c a r c i 

n o m a d e v e l o p s i n t h e c y s t . 

T r e a t m e n t i s c o m p l e t e s u r g i c a l e x c i s i o n , i n c l u d i n g w i t h 

i t t h e b o d y o f h y o i d b o n e a n d c o r e o f t o n g u e t i s s u e a r o u n d 

t h e t r a c t i n t h e s u p r a h y o i d t o n g u e b a s e t o t h e f o r a m e n 

c a e c u m ( S i s t r u n k ' s o p e r a t i o n ) . S i m p l e e x c i s i o n o f c y s t 

w i t h o u t r e m o v a l o f i t s t r a c t l e a d s t o r e c u r r e n c e . 

| Sublingual Dermoid Cyst J 

I t p r e s e n t s a s a m i d l i n e s u b m e n t a l s w e l l i n g b u t d o e s n o t 

m o v e o n p r o t r u s i o n o f t h e t o n g u e as i t i s n o t a t t a c h e d t o 

f o r a m e n c a e c u m . S o m e t i m e s i t a r i s e s f r o m t h e f l o o r o f 

m o u t h a n d n e e d s d i f f e r e n t i a t i o n f r o m r a n u l a . T r e a t m e n t i s 

s u r g i c a l e x c i s i o n . A m i d l i n e d e r m o i d i s a l s o s e e n j u s t a b o v e 

t h e s u p r a s t e r n a l n o t c h . 

1. Submental lymph node "1 Submental 

2 . Dermoid f triangle 

3 . Luawig s angina J 
4. Thyroglossal duct cyst 

5 . Aberrant thyroid 

6 . Delphian node enlargement 
7. Thyroid isthmus tumour 
8 . Advanced laryngeal malignancy 
9. Suprasternal dermoid or 

lymph node enlargement 

F i g u r e 75.1 

M i d l i n e s w e l l i n g s o f n e c k . 



Occipital triangle 
• Lymph nodes: 

• Inflammatory 
• Neoplastic 
• Metastatic 

Supraclavicular triangle 
• Metastatic nodes from 

infraclavicular primaries: 
• Breast 
• Lung 
• Gl tract 
• Kidney 
• Ovary, testis 

• Cystic hygroma 
• Subclavian aneurysm 
• Cervical rib 

Anterior triangle 
ncluding its three subdivisions; digastric, 

carotid and muscular triangles) 
• Submandibular sialadenitis or tumour 
• Submandibular lymph nodes: 

' Inflammatory 
• Neoplastic 
' Metastatic 

• Plunging ranula 
• Jugular lymph nodes 
• Branchial cyst 
• Swelling thyroid lobe 
• Carotid body tumour 
• Parotid (tail) swelling 
• Parapharyngeal tumour 
• Laryngocele 
• Pharyngeal pouch 

Figure 75.2 

L a t e r a l s w e l l i n g s o f n e c k a s s e e n i n d i f f e r e n t t r i a n g l e s o f n e c k . 

Figure 75.3 

T h y r o g l o s s a l c y s t . 

Thyroglossa 
cysts 

Fora men cecum 

Hyoid bone 

Figure 75.4 

S i t e s o f t h y r o g l o s s a l d u c t c y s t s . 1 . B a s e o f t o n g u e , 2 . S u p r a h y o i d , 

3 . S u b h y o i d ( m o s t c o m m o n ) , 4 . O n t h e t h y r o i d c a r t i l a g e a n d 

5 . I n f r o n t o f c r i c o i d . 

Submental Nodes 

T h e r e a r e 2 - 8 n o d e s s i t u a t e d i n t h e s u b m e n t a l t r i a n g l e 

b e t w e e n t h e p l a t y s m a a n d m y l o h y o i d m u s c l e . T h e y d r a i n 

c h i n , m i d d l e p a r t o f l o w e r l i p , i n c i s o r r e g i o n o f g i n g i v a , 

a n t e r i o r floor o f m o u t h a n d t h e t i p o f t o n g u e . 

W h e n e n l a r g e d , t h e d r a i n i n g a r e a s s h o u l d b e l o o k e d f o r 

i n f e c t i o n s o r m a l i g n a n c y . 

Prelaryngeal and Pretracheal Nodes 

T h e y b e l o n g t o j u x t a v i s c e r a l c h a i n o f n o d e s a n d l i e i n 

f r o n t o f t h e l a r y n x a n d t r a c h e a . T h e y d r a i n t h e l a r y n x a n d 

t r a c h e a , t h y r o i d i s t h m u s a n d a n t e r o m e d i a l a s p e c t o f t h y 

r o i d l o b e s . I n c a s e o f e n l a r g e m e n t o f t h e a b o v e n o d e s , 

d r a i n i n g a r e a s s h o u l d b e e x a m i n e d . 



Clinical Methods in E N T and Neck Masses 

T h y m i c C y s t 

T h y m u s d e v e l o p s f r o m t h e t h i r d p h a r y n g e a l p o u c h a n d 

t h e n d e s c e n d s t h r o u g h t h e n e c k t o t h e m e d i a s t i n u m . 

T h y m i c r e m n a n t s m a y p e r s i s t a n y w h e r e i n i t s p a t h f r o m 

a n g l e o f t h e m a n d i b l e t o t h e m i d l i n e o f n e c k . S w e l l i n g i s 

e i t h e r c y s t i c o r s o l i d . I t c a n o c c u r i n c h i l d r e n o r a d u l t s a n d 

p r e s e n t s a s a n e c k m a s s a n t e r i o r a n d d e e p t o m i d d l e t h i r d 

o f s t e r n o c l e i d o m a s t o i d m u s c l e . I t i s a v e r y r a r e c o n d i t i o n . 

T r e a t m e n t i s s u r g i c a l e x c i s i o n . S t e r n o t o m y i s r e q u i r e d i f i t 

a l s o e x t e n d s i n t o t h e m e d i a s t i n u m . 

B r a n c h i a l C y s t 

I t i s c o m m o n i n t h e s e c o n d d e c a d e o f l i f e b u t c a n o c c u r a t 

a n y a g e w i t h e q u a l f r e q u e n c y i n b o t h s e x e s . C y s t p r e s e n t s 

as a s w e l l i n g i n t h e u p p e r p a r t o f t h e n e c k a n t e r i o r t o 

s t e r n o c l e i d o m a s t o i d m u s c l e . M a s s i s s m o o t h , r o u n d , fluc

t u a n t , n o n - t e n d e r a n d n o n - t r a n s i l l u m i n a n t . A p a i n f u l 

i n c r e a s e i n s i z e a t t h e t i m e o f u p p e r r e s p i r a t o r y i n f e c t i o n 

c a n o c c u r . A n o m a l i e s o f t h e s e c o n d b r a n c h i a l a r c h a r e t h e 

m o s t c o m m o n . A b r a n c h i a l c y s t m a y b e a s s o c i a t e d w i t h a 

s i n u s o r a f i s t u l a . A s e c o n d a r c h b r a n c h i a l s i n u s h a s a n 

e x t e r n a l o p e n i n g a t t h e j u n c t i o n o f l o w e r a n d m i d d l e o f 

t h e a n t e r i o r b o r d e r o f s t e r n o m a s t o i d a n d m a y e x u d e 

m u c o i d d i s c h a r g e . I t m a y h a v e a n i n t e r n a l o p e n i n g i n t h e 

t o n s i l l a r f o s s a . W h e n b o t h i n t e r n a l a n d e x t e r n a l o p e n i n g s 

a r e p r e s e n t , i t i s c a l l e d a b r a n c h i a l f i s t u l a . 

T r e a t m e n t o f b r a n c h i a l c y s t i s s u r g i c a l e x c i s i o n a l o n g 

w i t h i t s t r a c t , i f p r e s e n t . 

| B r a n c h i a l S i n u s o r F i s t u l a ( F i g . 7 5 . 5 ) £ 

A s e c o n d a r c h f i s t u l a h a s a t y p i c a l c o u r s e , t h e k n o w l e d g e 

o f w h i c h c a n h e l p i n t h e t o t a l s u r g i c a l e x t i r p a t i o n o f t h e 

t r a c t . I t h a s : 

( a ) A n e x t e r n a l o p e n i n g a l o n g t h e a n t e r i o r b o r d e r o f 

s t e r n o c l e i d o m a s t o i d m u s c l e . 

( b ) A t r a c t w h i c h a s c e n d s j u s t d e e p t o d e e p c e r v i c a l f a s c i a 

a l o n g t h e c a r o t i d a r t e r y . 

( c ) T h e t r a c t p a s s e s d e e p t o s e c o n d a r c h s t r u c t u r e s , i . e . 

e x t e r n a l c a r o t i d a r t e r y , s t y l o h y o i d a n d p o s t e r i o r b e l l y 

o f d i g a s t r i c b u t s u p e r f i c i a l t o t h i r d a r c h s t r u c t u r e , i . e . 

i n t e r n a l c a r o t i d a r t e r y ( t h e t r a c t p a s s e s between internal 

a n d e x t e r n a l c a r o t i d a r t e r i e s ) . I t a l s o r u n s s u p e r f i c i a l 

t o h y p o g l o s s a l n e r v e . 

( d ) P i e r c e s t h e p h a r y n g e a l w a l l a n d e n d s i n t h e t o n s i l l a r 

f o s s a . 

C o m p l e t e e x c i s i o n o f t h e t r a c t c a n b e a c c o m p l i s h e d b y 

s t e p - l a d d e r i n c i s i o n s . 

F i g u r e 75 .5 

L e f t s i d e d b r a n c h i a l s i n u s d i s c h a r g i n g p u s . 

T h i r d b r a n c h i a l c l e f t s i n u s i s u n c o m m o n . I t s e x t e r n a l 

o p e n i n g i s a t t h e s a m e p l a c e as s e c o n d c l e f t s i n u s b u t i n t e r 

n a l o p e n i n g i s s i t u a t e d i n p y r i f o r m s i n u s . T r a c t p a s s e s 

behind both internal and external carotid v e s s e l s b u t i s s u p e r f i 

c i a l t o v a g u s a n d h y p o g l o s s a l n e r v e s . 

J ~ ~~ P l u n g i n g R a n u l a 

I t i s a p s e u d o c y s t c a u s e d b y e x t r a v a s a t i o n o f m u c u s f r o m 

o b s t r u c t i o n t o s u b l i n g u a l s a l i v a r y g l a n d . I t p r e s e n t s as a n 

i s o l a t e d s w e l l i n g i n t h e s u b m a n d i b u l a r a r e a a n d i s t r a n s -

i l l u m i n a n t . S o m e t i m e s p l u n g i n g r a n u l a c o e x i s t s w i t h a 

r a n u l a i n t h e floor o f m o u t h . T r e a t m e n t i s t o t a l e x c i s i o n 

a l o n g w i t h r e m o v a l o f s u b l i n g u a l g l a n d . 

C a r o t i d B o d y T u m o u r 

I t a r i s e s f r o m t h e c h e m o r e c e p t o r c e l l s i n t h e c a r o t i d b o d y , 

h e n c e a l s o c a l l e d c h e m o d e c t o m a . M o s d y p r e s e n t s a f t e r 

4 0 y e a r s . I t i s a v e r y s l o w - g r o w i n g t u m o u r a n d t h e h i s t o r y 

o f m a s s i n t h e n e c k m a y e x t e n d i n t o s e v e r a l y e a r s . I t p r e s 

e n t s as a p a i n l e s s s w e l l i n g w h i c h i s p u l s a t i l e . B r u i t c a n b e 

h e a r d w i t h a s t e t h o s c o p e . I t m o v e s f r o m s i d e t o s i d e b u t 

n o t v e r t i c a l l y . I t m a y e x t e n d i n t o t h e p a r a p h a r y n g e a l s p a c e 

a n d p r e s e n t i n t h e o r o p h a r y n x ( F i g . 7 5 . 6 ) . 

C o n t r a s t - e n h a n c e d C T a n d M R I w i t h g a d o l i n i u m a r e 

d i a g n o s t i c a n d a l s o s h o w t h e e x t e n t o f t h e t u m o u r . M R I 

a n g i o g r a p h y s h o w s s p l a y i n g o f i n t e r n a l a n d e x t e r n a l c a r o t i d 

a r t e r i e s ( L y r e ' s s i g n ) . S o m e t u m o u r s a r e f u n c t i o n a l a n d 

s e c r e t e c a t e c h o l a m i n e s . H e n c e s e r u m c a t e c h o l a m i n e s a n d 

u r i n a r y m e t a n e p h r i n e s a n d v a n i l l y l m a n d e l i c a c i d ( V M A ) 

s h o u l d b e e s t i m a t e d . F i n e - n e e d l e a s p i r a t i o n c y t o l o g y 

( F N A C ) o r b i o p s y s h o u l d n o t b e d o n e b e c a u s e o f t h e 

v a s c u l a r i t y o f t u m o u r . 

T r e a t m e n t i s s u r g i c a l w h e n t h e p a t i e n t i s y o u n g e r t h a n 

5 0 y e a r s a n d s u r g i c a l l y f i t , o r w h e n t h e t u m o u r e x t e n d s 
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( A ) A 2 3 - y e a r - o l d f e m a l e p a t i e n t w i t h c a r o t i d b o d y t u m o u r w h e r e s u r g e r y w a s e a r l i e r a t t e m p t e d . ( B ) M R I n e c k s h o w i n g t h e t u m o u r . 

( C ) M R I a n g i o g r a p h y . N o t e s p l a y i n g o f t h e e x t e r n a l c a r o t i d a r t e r y ( E C A ) a n d i n t e r n a l c a r o t i d a r t e r y ( I C A ) . T h i s is a l s o c a l l e d Lyre's 

s i g n . ( D ) T u m o u r a f t e r r e m o v a l . 

i n t o t h e o r o p h a r y n x c a u s i n g d i f f i c u l t y i n s p e e c h , s w a l l o w i n g 

o r b r e a t h i n g . 

R a d i o t h e r a p y i s a l s o e f f e c t i v e a n d i s u s e d i n o l d e r p a t i e n t s 

a n d t h o s e u n f i t f o r s u r g e r y o r t h o s e w h o r e f u s e s u r g e r y o r 

h a v e a m e t a s t a t i c d i s e a s e . 

J P a r a p h a r y n g e a l T u m o u r s  

T h e s e t u m o u r s p r e s e n t i n t h e u p p e r n e c k n e a r t h e a n g l e o f 

m a n d i b l e o r r e t r o m a n d i b u l a r a r e a . 

T h e y m a y a l s o b e s e e n i n t r a o r a l l y d i s p l a c i n g t h e t o n s i l , 

l a t e r a l p h a r y n g e a l w a l l a n d s o f t p a l a t e m e d i a l l y . T h o u g h 

m a j o r i t y o f t h e s e t u m o u r s a r e o f s a l i v a r y g l a n d o r i g i n 

( p l e o m o r p h i c a d e n o m a s b e i n g t h e m o s t c o m m o n ) o t h e r s 

l i k e s c h w a n n o m a , n e u r o f i b r o m a , l i p o m a , h a e m a n g i o m a , 

p a r a g a n g l i o m a o r l y m p h n o d e m e t a s t a s i s i n p a r a p h a r y n g e a l 

n o d e s a r e a l s o s e e n . D i a g n o s i s c a n b e e s t a b l i s h e d b y i m a g i n g 

t e c h n i q u e s a n d F N A C . 

C y s t i c H y g r o m a 

A l s o c a l l e d lymphangioma or cavernous lymphangioma, i t 

o c c u r s m o s t c o m m o n l y i n t h e p o s t e r i o r t r i a n g l e o f t h e 

n e c k . I t a r i s e s f r o m o b s t r u c t i o n o r s e q u e s t r a t i o n o f j u g u l a r 

l y m p h s a c . 

I t m a y b e s e e n i n t h e n e o n a t e , e a r l y i n f a n c y o r c h i l d h o o d . 

N i n e t y p e r c e n t a r e s e e n b e f o r e 2 y e a r s o f a g e . W h e n p r e s e n t 

a t b i r t h , t h e y c a u s e d i f f i c u l t y i n l a b o u r . 

M o s t c o m m o n l y c y s t i c h y g r o m a i s s e e n i n t h e s u p r a 

c l a v i c u l a r r e g i o n a n d m a y e x t e n d t o i n v o l v e t h e w h o l e o f 

p o s t e r i o r t r i a n g l e o r e x t e n d i n t o t h e a x i l l a a n d m e d i a s t i n u m . 

O t h e r c o m m o n s i t e s a r e a x i l l a a n d g r o i n . I t m a y o c c u r i n 

t h e t o n g u e a n d floor o f m o u t h . 

C y s t i c h y g r o m a i s s o f t , c y s t i c , m u l t i l o c u l a r , p a r t i a l l y 

c o m p r e s s i b l e a n d b r i l l i a n t l y t r a n s i l l u m i n a n t . I t m a y i n v o l v e 

s e v e r a l t i s s u e p l a n e s a n d n e u r a l a n d v a s c u l a r s t r u c t u r e s . I t 

m a y e x t e n d t o i n v o l v e l a r y n g e a l o r p h a r y n g e a l s t r u c t u r e s 

t o c a u s e s t r i d o r , r e s p i r a t o r y d i f f i c u l t y o r f e e d i n g p r o b l e m s . 



Clinical Methods in E N T and Neck Masses 

W h e n i n f l a m e d d u e t o i n f e c t i o n , i t b e c o m e s p a i n f u l a n d 

i n c r e a s e s i n s i z e . S p o n t a n e o u s r e g r e s s i o n i s u n p r e d i c t a b l e . 

T r e a t m e n t i s s u r g i c a l e x c i s i o n w i t h p r e s e r v a t i o n o f n e u 

r a l a n d v a s c u l a r s t r u c t u r e s . C o m p l e t e e x c i s i o n m a y n o t b e 

p o s s i b l e i n a s i n g l e o p e r a t i o n . B i p o l a r d i a t h e r m y i s u s e f u l . 

R u p t u r e o f c y s t m a k e s d i s s e c t i o n d i f f i c u l t . R e c u r r e n c e 

r a t e a f t e r s u r g i c a l e x c i s i o n i s o n l y 5 % i f w h o l e t u m o u r i s 

r e m o v e d m a c r o s c o p i c a l f y b u t i t i s 5 0 % i f s o m e p a r t i s l e f t . 

C y s t i c h y g r o m a c a u s i n g r e s p i r a t o r y d i s t r e s s m a y b e a s p i 

r a t e d o r m a y r e q u i r e t r a c h e o s t o m y t o r e l i e v e r e s p i r a t o r y 

o b s t r u c t i o n . 

I n j e c t i o n o f s c l e r o s i n g a g e n t s i s n o t f a v o u r e d a s i t m a k e s 

l a t e r d i s s e c t i o n m o r e d i f f i c u l t . 

T u b e r c u l a r L y m p h N o d e s 

M a s s d u e t o t u b e r c u l a r l y m p h n o d e s i n t h e n e c k i s v e r y 

c o m m o n i n o u r c o u n t r y . A n y l y m p h n o d e g r o u p c a n b e 

i n v o l v e d . I t c a n o c c u r i n a n y a g e o r s e x . I n v o l v e d l y m p h 

n o d e m a y b e s i n g l e , m u l t i p l e o r m a t t e d d u e t o p e r i a d e n i 

t i s . T u b e r c u l a r a b s c e s s m a y f o r m w h e n n o d e / n o d e s c a s e -

a t e . I t m a y b e c o m e a d h e r e n t t o t h e s k i n a n d u n d e r l y i n g 

s t r u c t u r e s o r a d r a i n i n g t u b e r c u l a r s i n u s m a y d e v e l o p 

( F i g s 7 5 . 7 a n d 7 5 . 8 ) . 

D i a g n o s i s i s u s u a l l y m a d e b y F N A C o r l y m p h n o d e 

b i o p s y w h i c h r e v e a l s a g r a n u l o m a t o u s l e s i o n . S o m e t i m e s 

a c i d f a s t b a c i l l i ( A F B ) c a n b e d e m o n s t r a t e d . A F B f r o m t h e 

a s p i r a t e d o r b i o p s y m a t e r i a l c a n b e c u l t u r e d a n d s e n s i t i v i t y 

e s t a b l i s h e d , t o b e p r e p a r e d f o r m u l t i d r u g r e s i s t a n t l e s i o n s . 

X - r a y c h e s t , s k i n t e s t a n d w o r k - u p f o r o t h e r n o d a l 

g r o u p i n v o l v e m e n t s h o u l d b e d o n e . T u b e r c u l o s i s i s a l s o 

b e c o m i n g m o r e c o m m o n d u e t o A I D S . 

T r e a t m e n t c o n s i s t s o f i n i t i a l 2 m o n t h s c o u r s e o f f o u r 

d r u g s ( r i f a m p i c i n , i s o n i a z i d , p y r a z i n a m i d e a n d e t h a m b u -

t o l ) f o l l o w e d b y 4 m o n t h s c o u r s e o f r i f a m p i c i n a n d i s o n i 

a z i d . N o d e s m a y i n i t i a l l y i n c r e a s e i n s i z e d u r i n g t r e a t m e n t 

b e f o r e t h e y f i n a l l y s u b s i d e . S u r g i c a l e x c i s i o n o f l y m p h 

n o d e m a s s o r a b s c e s s i s o c c a s i o n a l l y r e q u i r e d w h e n d r u g 

t r e a t m e n t f a i l s . 

M e t a s t a t i c L y m p h N o d e s 

A n y l y m p h n o d e g r o u p c a n b e i n v o l v e d d e p e n d i n g o n t h e 

s i t e o f p r i m a r y m a l i g n a n c y . U p p e r c e r v i c a l l y m p h n o d e s 

a r e c o m m o n l y i n v o l v e d i n m a l i g n a n c i e s o f u p p e r a e r o d i -

g e s t i v e t r a c t . N a s o p h a r y n g e a l m a l i g n a n c i e s s p r e a d t o 

a c c e s s o r y c h a i n o f n o d e s i n t h e p o s t e r i o r t r i a n g l e . I n m a n y 

c a s e s p r i m a r y m a l i g n a n t l e s i o n i s n o t d i s c e r n i b l e ( o c c u l t 

p r i m a r y ) , a n d i n s u c h c a s e s t h e m o s t c o m m o n s i t e s a r e 

t o n s i l , b a s e o f t o n g u e , n a s o p h a r y n x a n d p y r i f o r m s i n u s . 

N o d e / n o d e s i n s u p r a c l a v i c u l a r a r e a s h o u l d a l e r t t h e s u r 

g e o n t o t h e p o s s i b i l i t y o f a n i n f r a c l a v i c u l a r p r i m a r y i n t h e 

l u n g , b r e a s t , s t o m a c h , c o l o n , k i d n e y , o v a r y a n d t e s t i s . 
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M u l t i p l e t u b e r c u l a r n o d e s i n t h e n e c k . 
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( A ) C a s e a t i n g t u b e r c u l a r s u p r a s t e r n a l n o d e f o r m i n g a b s c e s s . ( B ) T u b e r c u l a r n o d e s i n s u p r a c l a v i c u l a r a r e a ( s a m e p a t i e n t ) . 



Lymphomas 

B o t h H o d g k i n ' s a n d n o n - H o d g k i n ' s l y m p h o m a s m a y 

p r e s e n t w i t h c e r v i c a l l y m p h a d e n o p a t h y . O t h e r l y m p h a t i c 

s t r u c t u r e s o f t h e W a l d e y e r r i n g m a y a l s o b e i n v o l v e d a n d 

c a u s e s y m p t o m s o f d y s p h a g i a , s e r o u s o t i t i s m e d i a o r r e s p i 

r a t o r y o b s t r u c t i o n . I n s u c h c a s e s o t h e r l y m p h n o d e s i n t h e 

a x i l l a , g r o i n a n d a b d o m e n s h o u l d b e e x a m i n e d i n a d d i t i o n 

t o s p l e e n a n d l i v e r e n l a r g e m e n t . 

Cervical Rib 

O c c a s i o n a l l y a n e x t r a rib m a y a r i s e f r o m t h e 7 t h c e r v i c a l 

v e r t e b r a a n d e n d a n t e r i o r l y b y a t t a c h i n g t o t h e f i r s t rib. 

T h i s r i b m a y p r o d u c e a b o n y h a r d l u m p i n t h e s u p r a 

c l a v i c u l a r r e g i o n . M o s t o f t e n i t i s s e e n o n t h e right b u t 

m a y b e p r e s e n t o n t h e l e f t o r i s b i l a t e r a l . 

S u b c l a v i a n a r t e r y a n d b r a c h i a l p l e x u s w h i c h n o r m a l l y p a s s 

b e t w e e n a n t e r i o r a n d m i d d l e s c a l e n e m u s c l e s o v e r t h e f i r s t rib 

h a v e n o w t o p a s s o v e r t h e c e r v i c a l rib ( a v e r t e b r a l s p a c e 

h i g h e r ) a n d a r e t h u s c o m p r e s s e d . I t p r o d u c e s n e u r o l o g i c a l 

o r v a s c u l a r s y m p t o m s . P a t i e n t m a y c o m p l a i n o f t i n g l i n g 

s e n s a t i o n o r n u m b n e s s a l o n g t h e u p p e r s i d e o f f o r e a r m a n d 

h a n d d u e t o c o m p r e s s i o n o f t h e l o w e r p a r t o f b r a c h i a l 

p l e x u s . W h e n s u b c l a v i a n a r t e r y i s c o m p r e s s e d , h a n d 

b e c o m e s c o l d a n d n u m b w i t h i n t e r m i t t e n t c l a u d i c a t i o n o f 

u p p e r l i m b . D u e t o a r t e r i a l c o m p r e s s i o n a n a n e u r y s m m a y 

d e v e l o p w i t h m u r a l t h r o m b u s w h i c h m a y s h o o t e m b o l i t o 

t h e d i s t a l a r t e r i a l s y s t e m o f t h e u p p e r l i m b . C e r v i c a l r i b , i f 

a s y m p t o m a t i c , d o e s n o t r e q u i r e t r e a t m e n t b u t s y m p 

t o m a t i c o n e s a r e e x c i s e d b y s u p r a c l a v i c u l a r o r t r a n s a x i l l a r y 

a p p r o a c h . 

• • Sternomastoid T u m o u r 

M o s d y s e e n i n t h e n e w b o r n s d u e t o b i r t h t r a u m a . F i b r o s i s 

a n d l a t e r s h o r t e n i n g o f t h e s t e r n o c l e i d o m a s t o i d m u s c l e 

c a u s e s t o r t i c o l l i s . F a c e i s t u r n e d t o o p p o s i t e s i d e b u t t h e 

h e a d i s t i l t e d o n t h e i p s i l a t e r a l s h o u l d e r . A m a s s c a n b e 

p a l p a t e d i n t h e s t e r n o c l e i d o m a s t o i d m u s c l e o n p h y s i c a l 

e x a m i n a t i o n . I n l o n g - s t a n d i n g c a s e s , a s y m m e t r y o f f a c e 

a n d h e a d c a n d e v e l o p a s a s e q u e l . 

T r e a t m e n t i s p a s s i v e e x e r c i s e s o f t h e n e c k i n e a r l y s t a g e s . 

S u r g e r y i s d o n e w h e n t h e c o n d i t i o n i s p e r s i s t e n t a n d l i k e l y 

t o c a u s e s f a c i a l h e m i h y p o p l a s i a . I t c o n s i s t s o f d i v i s i o n o f 

s t e r n o m a s t o i d m u s c l e . 





Operative Surgery 

76. Myringotomy 407 
77. Mastoid Surgery 
78. Radical Mastoidectomy 
79. Modified Radical Mastoidectomy 
80. Myringoplasty 
81 . Proof Puncture (Syn. Antral Irrigation) 
82. Intranasal Inferior Meatal Antrostomy 
83. Caldwell-Luc Operation 
84. Submucous Resection of Nasal Septum (SMR Operation) 
85. Septoplasty 425 
86. Diagnostic Nasal Endoscopy 
87. Endoscopic Sinus Surgery 429 
88. Direct Laryngoscopy 
89. Bronchoscopy 434 
90. Oesophagoscopy 
91 . Tonsillectomy 
92. Adenoidectomy 





HPT. 

Myr ingo tomy 

I t i s i n c i s i o n o f t h e t y m p a n i c m e m b r a n e w i t h t h e p u r p o s e 

t o d r a i n s u p p u r a t i v e o r n o n s u p p u r a t i v e e f f u s i o n o f t h e 

m i d d l e e a r o r t o p r o v i d e a e r a t i o n i n c a s e o f m a l f u n c t i o n 

i n g e u s t a c h i a n t u b e . V e n t i l a t i o n t u b e ( g r o m m e t ) m a y a l s o 

b e r e q u i r e d i n t h e l a t t e r c a s e . 

S t e p s o f O p e r a t i o n 

I n d i c a t i o n s 

1. Acute suppurative otitis media 

( a ) S e v e r e e a r a c h e w i t h b u l g i n g t y m p a n i c m e m b r a n e . 

( b ) I n c o m p l e t e r e s o l u t i o n w i t h o p a q u e d r u m a n d 

p e r s i s t e n t c o n d u c t i v e d e a f n e s s . 

( c ) C o m p l i c a t i o n s o f a c u t e o t i t i s m e d i a , e . g . f a c i a l 

p a r a l y s i s , l a b y r i n t h i t i s o r m e n i n g i t i s w i t h b u l g i n g 

t y m p a n i c m e m b r a n e . 

2 . Serous otitis media. 

3 . Aero-otitis media ( t o d r a i n f l u i d a n d " u n l o c k " t h e 

e u s t a c h i a n t u b e ) . 

4 . Atelectatic ear ( g r o m m e t i s o f t e n i n s e r t e d f o r l o n g - t e r m 

a e r a t i o n ) . 

E a r c a n a l i s c l e a n e d o f w a x a n d d e b r i s . 

O p e r a t i o n i s i d e a l l y p e r f o r m e d u n d e r o p e r a t i n g 

m i c r o s c o p e u s i n g a s h a r p m y r i n g o t o m e a n d a g o o d 

s u c t i o n a p p a r a t u s . 

I n a c u t e s u p p u r a t i v e o t i t i s m e d i a , a c i r c u m f e r e n t i a l 

i n c i s i o n i s m a d e i n t h e p o s t e r o i n f e r i o r q u a d r a n t o f 

t y m p a n i c m e m b r a n e , m i d w a y b e t w e e n h a n d l e o f 

m a l l e u s a n d t y m p a n i c a n n u l u s , a v o i d i n g i n j u r y t o 

i n c u d o s t a p e d i a l j o i n t ( F i g . 7 6 . I A ) . 

C o n t r a i n d i c a t i o n s 

S u s p e c t e d i n t r a t y m p a n i c g l o m u s t u m o u r . M y r i n g o t o m y 

i n t h e s e c a s e s c a n c a u s e p r o f u s e b l e e d i n g . T y m p a n o t o m y 

i s p r e f e r r e d . 

^ A n a e s t h e s i a J 

I n i n f a n t s a n d c h i l d r e n , a l w a y s u s e g e n e r a l a n a e s t h e s i a . F o r 

a d u l t s , g e n e r a l a n a e s t h e s i a i s u s e d o n l y w h e n t y m p a n i c 

m e m b r a n e i s a c u t e l y i n f l a m e d . I f t h e r e i s n o i n f l a m m a t i o n , 

m y r i n g o t o m y c a n b e d o n e u n d e r l o c a l a n a e s t h e s i a o r n o 

a n a e s t h e s i a a t a l l . 

F i g u r e 76.1 

( A ) C i r c u m f e r e n t i a l i n c i s i o n u s e d i n a c u t e s u p p u r a t i v e o t i t i s 

m e d i a . (B) R a d i a l i n c i s i o n u s e d i n s e r o u s o t i t i s m e d i a . 

F i g u r e 7 6 . 2 

G r o m m e t i n t y m p a n i c m e m b r a n e . 
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4 . I n s e r o u s o t i t i s m e d i a , a s m a l l r a d i a l i n c i s i o n i s g i v e n 

i n t h e p o s t e r o i n f e r i o r o r a n t e r o i n f e r i o r q u a d r a n t a n d 

a l l t h e e f f u s i o n s u c k e d o u t ( F i g . 7 6 . I B ) . 

W h e n v e n t i l a t i o n t u b e i s t o b e i n s e r t e d , i n c i s i o n s h o u l d 

b e j u s t e n o u g h t o a d m i t t h e t u b e ( F i g . 7 6 . 2 ) . 

P i t f a l l s o f M y r i n g o t o m y 

1 . W h e n t y m p a n i c m e m b r a n e i s t h i c k , i n c i s i o n m a y 

r e m a i n o n l y i n t h e s u p e r f i c i a l l a y e r s o f d r u m h e a d 

w i t h o u t c u t t i n g t h r o u g h i t s e n t i r e t h i c k n e s s . 

2 . I n c i s i o n i n t h e p o s t e r i o r m e a t a l w a l l . T h i s m a y 

h a p p e n w h e n d i s t i n c t i o n b e t w e e n d r u m - h e a d a n d 

p o s t e r i o r m e a t a l w a l l i s l o s t , w h e n b o t h a r e 

i n f l a m e d . 

P o s t - o p e r a t i v e C a r e 

D a i l y m o p p i n g o f e a r d i s c h a r g e w i l l b e r e q u i r e d i n c a s e s o f 

a c u t e s u p p u r a t i v e o t i t i s m e d i a . I n s e r o u s o t i t i s m e d i a , j u s t 

l e a v e a w a d o f c o t t o n w o o l f o r 2 4 — 4 8 h o u r s . 

D r u m i n c i s i o n s u s u a l l y h e a l r a p i d l y . N o w a t e r s h o u l d 

b e p e r m i t t e d t o e n t e r t h e e a r c a n a l f o r a t l e a s t o n e w e e k , 

a n d i f a g r o m m e t h a s b e e n i n s e r t e d , e n t r y o f w a t e r i s p r e 

v e n t e d s o l o n g as g r o m m e t i s i n p o s i t i o n . 

C o m p l i c a t i o n s 

I n j u r y t o i n c u d o s t a p e d i a l j o i n t o r s t a p e s . 

2 . I n j u r y t o j u g u l a r b u l b w i t h p r o f u s e b l e e d i n g , i f j u g u l a r 

b u l b i s h i g h a n d floor o f t h e m i d d l e e a r d e h i s c e n t . 

3 . M i d d l e e a r i n f e c t i o n . 



Masto id Surgery 

T E R M I N O L O G Y F O R O P E R A T I O N S 

P E R F O R M E D F O R C H R O N I C E A R 

I N F E C T I O N S 

Myringoplasty 

I t i s a n o p e r a t i o n i n w h i c h r e c o n s t r u c t i v e p r o c e d u r e i s 

l i m i t e d t o r e p a i r o f t y m p a n i c m e m b r a n e p e r f o r a t i o n . 

Tympanoplasty Without Mastoidectomy 

(tympanum = middle ear) 

I t i s a n o p e r a t i o n t o e r a d i c a t e d i s e a s e i n t h e m i d d l e e a r a n d 

t o r e c o n s t r u c t t h e h e a r i n g m e c h a n i s m w i t h o u t m a s t o i d 

s u r g e r y , w i t h o r w i t h o u t t y m p a n i c m e m b r a n e g r a f t i n g . 

T h i s m e a n s o s s i c u l a r r e c o n s t r u c t i o n o n l y o r o s s i c u l a r 

r e c o n s t r u c t i o n w i t h m y r i n g o p l a s t y . 

c a n a l b y r e m o v a l o f t h e p o s t e r i o r m e a t a l a n d l a t e r a l a t t i c 

w a l l s . T y m p a n i c m e m b r a n e r e m n a n t , f u n c t i o n i n g o s s i c l e s 

a n d t h e r e v e r s i b l e m u c o s a a n d f u n c t i o n o f t h e e u s t a c h i a n 

t u b e a r e p r e s e r v e d . T h e s e s t r u c t u r e s a r e n e c e s s a r y t o r e c o n 

s t r u c t h e a r i n g m e c h a n i s m a t t h e t i m e o f s u r g e r y o r i n a 

2 n d s t a g e o p e r a t i o n . 

Radical Mastoidectomy 

I t i s a n o p e r a t i o n t o e r a d i c a t e d i s e a s e o f t h e m i d d l e e a r a n d 

m a s t o i d i n w h i c h m a s t o i d , m i d d l e e a r , a t t i c a n d t h e a n t r u m 

a r e e x t e r i o r i s e d i n t o t h e e x t e r n a l e a r b y r e m o v a l o f p o s t e 

rior m e a t a l w a l l . A l l r e m n a n t s o f t y m p a n i c m e m b r a n e , 

m a l l e u s , i n c u s ( n o t t h e s t a p e s ) c h o r d a t y m p a n i a n d t h e 

m u c o p e r i o s t e a l l i n i n g a r e r e m o v e d , a n d t h e o p e n i n g o f 

e u s t a c h i a n t u b e c l o s e d b y p a c k i n g a p i e c e o f m u s c l e o r 

c a r t i l a g e i n t o t h e e u s t a c h i a n t u b e . 

g Tympanoplasty W i t h Mastoidectomy 

I t i s a n o p e r a t i o n t o e r a d i c a t e d i s e a s e i n b o t h t h e m a s t o i d 

a n d m i d d l e e a r c a v i t y , a n d t o r e c o n s t r u c t t h e h e a r i n g m e c h 

a n i s m w i t h o r w i t h o u t t y m p a n i c m e m b r a n e g r a f t i n g . 

Meato plasty 

Cortical Mastoidectomy (Simple 

Mastoidectomy or Schwartz Operat ion) 1 
I t i s a n e x e n t e r a t i o n o f a l l accessible m a s t o i d a i r c e l l s p r e 

s e r v i n g t h e p o s t e r i o r m e a t a l w a l l . 

Modified Radical Mastoidectomy 

I t i s a n o p e r a t i o n t o e r a d i c a t e d i s e a s e o f t h e a t t i c a n d m a s t o i d , 

b o t h o f w h i c h a r e e x t e r i o r i s e d i n t o t h e e x t e r n a l a u d i t o r y 

M e a t o p l a s t y i s a n o p e r a t i o n i n w h i c h a c r e s c e n t o f c o n c h a l 

c a r t i l a g e i s e x c i s e d t o w i d e n t h e m e a t u s . I t i s i n v a r i a b l y 

c o m b i n e d w i t h a l l c a n a l w a l l d o w n p r o c e d u r e s , i . e . m o d i 

f i e d r a d i c a l a n d r a d i c a l m a s t o i d e c t o m i e s f o r e a s y a c c e s s t o 

m a s t o i d c a v i t y f o r p e r i o d i c i n s p e c t i o n a n d c l e a n i n g . I t i s 

a l s o d o n e as a n i s o l a t e d p r o c e d u r e i n a s a g g i n g a u r i c l e s e e n 

i n o l d e r p e o p l e . S a g g i n g a u r i c l e o b s t r u c t s t h e e a r c a n a l a n d 

c a u s e s h e a r i n g l o s s a n d r e t e n t i o n o f w a x . 

Mastoid Obliteration 

I t i s a n o p e r a t i o n t o e r a d i c a t e m a s t o i d d i s e a s e , w h e n p r e s 

e n t , a n d t o o b l i t e r a t e t h e m a s t o i d c a v i t y . O b l i t e r a t i o n o f 

m a s t o i d c a v i t y i s d o n e w i t h p e d i c l e d t e m p o r a l i s m u s c l e o r 

m u s c u l o f a s c i a l t i s s u e r a i s e d a s flaps. 
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S U R G I C A L A P P R O A C H E S T O T H E 

E A R A N D I N C I S I O N S 

1 . E n d o m e a t a l o r t r a n s c a n a l a p p r o a c h I t i s u s e d t o 

r a i s e a t y m p a n o m e a t a l f l a p i n o r d e r t o e x p o s e t h e m i d d l e 

e a r . Rosen's incision i s t h e m o s t c o m m o n l y u s e d f o r s t a p e 

d e c t o m y . I t r e q u i r e s t h e m e a t u s a n d c a n a l t o b e w i d e 

e n o u g h t o w o r k . I t c o n s i s t s o f t w o p a r t s ; ( a ) a s m a l l v e r t i c a l 

i n c i s i o n a t 1 2 o ' c l o c k p o s i t i o n n e a r t h e a n n u l u s a n d ( b ) a 

c u r v i l i n e a r i n c i s i o n s t a r t i n g a t 6 o ' c l o c k p o s i t i o n t o m e e t 

t h e 1 s t i n c i s i o n i n t h e p o s t e r o s u p e r i o r r e g i o n o f t h e c a n a l s , 

5 - 7 m m a w a y f r o m t h e a n n u l u s ( F i g . 7 7 . 1 ) P o s t e r i o r 

m e a t a l c a n a l s k i n i s r a i s e d i n c o n t i n u i t y w i t h t y m p a n i c 

m e m b r a n e , a f t e r d i s l o c a t i n g t h e a n n u l u s f r o m t h e s u l c u s . I t 

g i v e s a g o o d v i e w o f t h e m i d d l e e a r a n d o s s i c l e s . S t a p e s , i f 

s t i l l c o v e r e d b y p o s t e r o s u p e r i o r o v e r h a n g o f b o n y m e a t u s , 

c a n b e e x p o s e d b y r e m o v i n g t h i s p a r t o f t h e o v e r h a n g . 

T h i s i n c i s i o n i s a l s o u s e d c o m m o n l y f o r e x p l o r a t o r y t y m 

p a n o t o m y t o f i n d c a u s e f o r c o n d u c t i v e h e a r i n g l o s s , i n l a y 

m y r i n g o p l a s t y o r o s s i c u l a r r e c o n s t r u c t i o n . 

2 . E n d a u r a l a p p r o a c h I t i s u s e d f o r : 

( a ) E x c i s i o n o f o s t e o m a s o r e x o s t o s i s o f e a r c a n a l . 

( b ) L a r g e t y m p a n i c m e m b r a n e p e r f o r a t i o n s . 

( c ) A t t i c c h o l e s t e a t o m a s w i t h l i m i t e d e x t e n s i o n i n t o t h e 

a n t r u m . 

( d ) M o d i f i e d r a d i c a l m a s t o i d e c t o m y w h e r e d i s e a s e i s l i m 

i t e d t o a t t i c , a n t r u m , a n d p a r t o f m a s t o i d . 

E n d a u r a l a p p r o a c h i s m a d e t h r o u g h L e m p e r t ' s i n c i s i o n 

( F i g . 7 7 . 2 ) . I t c o n s i s t s o f 2 p a r t s : 

L e m p e r t I — I t i s s e m i c i r c u l a r i n c i s i o n , m a d e f r o m 

1 2 o ' c l o c k t o 6 o ' c l o c k p o s i t i o n i n t h e p o s t e r i o r m e a t a l 

w a l l a t t h e b o n y - c a r t i l a g i n o u s j u n c t i o n . 

F i g u r e 77.1 

R o s e n ' s i n c i s i o n . 

L e m p e r t I I — S t a r t s f r o m t h e 1 s t i n c i s i o n a t 1 2 o ' c l o c k 

a n d t h e n p a s s e s u p w a r d s i n a c u r v i l i n e a r f a s h i o n b e t w e e n 

t r a g u s a n d t h e c r u s o f h e l i x . I t p a s s e s t h r o u g h t h e i n c i s u r a 

t e r m i n a l i s a n d t h u s d o e s n o t c u t t h e c a r t i l a g e . B o t h m a s 

t o i d a n d e x t e r n a l c a n a l s u r g e r y c a n b e d o n e . 

A 

Lempert's endaural incision 

B 
Lempert II 

Lempert I 

F i g u r e 77.2 

E n d a u r a l ( L e m p e r t ' s ) i n c i s i o n . ( A ) I n c i s i o n i n t h e c a n a l a n d 

i n c i s u r a t e r m i n a l i s . ( B ) M a g n i f i e d v i e w o f A . N o t e p o s i t i o n o f 

L e m p e r t I a n d L e m p e r t II i n c i s i o n s . 

F i g u r e 77.3 

T y p e s o f p o s t a u r a l i n c i s i o n s ( A ) S u l c u s i n c i s i o n . ( B ) P o s t a u r a l 

i n c i s i o n i n a d u l t s . ( C ) P o s t a u r a l i n c i s i o n i n i n f a n t s . 

I 
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3 . P o s t a u r a l ( o r W i l d e ' s ) i n c i s i o n ( F i g . 7 7 . 3 ) . I t s t a r t s a t 

t h e h i g h e s t a t t a c h m e n t o f t h e p i n n a , f o l l o w s t h e c u r v e o f 

r e t r o a u r i c u l a r g r o o v e , l y i n g 1 c m b e h i n d i t , a n d e n d s a t 

t h e m a s t o i d t i p . I n i n f a n t s a n d c h i l d r e n u p t o 2 y e a r s o f 

a g e , t h e m a s t o i d p r o c e s s i s n o t d e v e l o p e d a n d t h e f a c i a l 

n e r v e l i e s e x p o s e d n e a r i t s e x i t , a n d t h e i n c i s i o n t h e r e f o r e 

i s s l a n t i n g p o s t e r i o r l y , a v o i d i n g l o w e r p a r t o f t h e m a s t o i d . 

S o m e s u r g e o n s p r e f e r t o m a k e t h e p o s t a u r a l i n c i s i o n i n t h e 

s u l c u s ( r e t r o a u r i c u l a r g r o o v e ) . P o s t a u r a l i n c i s i o n i s u s e d f o r : 

(i) C o r t i c a l m a s t o i d e c t o m y . 

( i i ) M o d i f i e d r a d i c a l a n d r a d i c a l m a s t o i d e c t o m y . 

( i i i ) T y m p a n o p l a s t y : w h e n p e r f o r a t i o n e x t e n d s a n t e r i o r 

t o h a n d l e o f m a l l e u s . 

( i v ) E x p o s u r e o f C N V I I i n v e r t i c a l s e g m e n t . 

( v ) S u r g e r y o f e n d o l y m p h a t i c s a c . 

C O R T I C A L M A S T O I D E C T O M Y 

C o r t i c a l m a s t o i d e c t o m y , k n o w n as simple o r complete m a s 

t o i d e c t o m y o r Schwartz operation, i s c o m p l e t e e x e n t e r a t i o n 

o f a l l a c c e s s i b l e m a s t o i d a i r c e l l s a n d c o n v e r t i n g t h e m i n t o 

a s i n g l e c a v i t y . P o s t e r i o r m e a t a l w a l l i s l e f t i n t a c t ( F i g . 7 7 . 4 . ) 

M i d d l e e a r s t r u c t u r e s a r e n o t d i s t u r b e d . 

Tegmen tympani Horizontal 
semicircular conal 

Sinus plate 

Short process 
of incus 

Facial nerve 

F i g u r e 77.4 

C o r t i c a l m a s t o i d e c t o m y . P o s t e r i o r m e a t a l w a l l is l e f t i n t a c t . 

4 . A s a n i n i t i a l s t e p t o p e r f o r m : 

( a ) e n d o l y m p h a t i c s a c s u r g e r y 

( b ) d e c o m p r e s s i o n o f f a c i a l n e r v e 

( c ) t r a n s l a b y r i n t h i n e o r r e t r o - l a b y r i n t h i n e p r o c e d u r e s 

f o r a c o u s t i c n e u r o m a . 

F i g u r e 7 7 . 5 s h o w s t h e v a r i o u s s t r u c t u r e s a n d l a n d m a r k s 

s e e n a f t e r c o r t i c a l m a s t o i d e c t o m y . 

A n a e s t h e s i a 

I n d i c a t i o n s 

A c u t e c o a l e s c e n t m a s t o i d i t i s . 

2 . I n c o m p l e t e l y r e s o l v e d a c u t e o t i t i s m e d i a w i t h r e s e r 

v o i r s i g n . 

M a s k e d m a s t o i d i t i s . 

G e n e r a l a n a e s t h e s i a . 

P o s i t i o n 

P a t i e n t l i e s s u p i n e w i t h f a c e t u r n e d t o o n e s i d e a n d t h e e a r 

t o b e o p e r a t e d u p p e r - m o s t . 

Anterior 

Temporalis m 

Trautmann's 
triangle 

Sinodura 
(Citelle's) angle 

Up Down 

Posterior 

CN VII 

Donaldson's line 

Site of endolymphatic sac 

Digastric ridge 

Sigmoid sinus plate 

F i g u r e 77.5 

V a r i o u s s t r u c t u r e s a n d l a n d m a r k s s e e n a f t e r c o r t i c a l m a s t o i d e c t o m y . 
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S t e p s o f O p e r a t i o n 

1. I n c i s i o n A c u r v e d p o s t a u r a l i n c i s i o n a b o u t 1 c m b e h i n d 

b u t p a r a l l e l t o t h e r e t r o a u r i c u l a r s u l c u s , s t a r t i n g a t t h e 

h i g h e s t a t t a c h m e n t o f p i n n a t o t h e m a s t o i d rip ( F i g . 7 7 . 3 1 3 ) . 

I n i n f a n t s a n d c h i l d r e n u p t o 2 y e a r s , t h e i n c i s i o n i s 

s h o r t a n d m o r e h o r i z o n t a l . T h i s i s t o a v o i d c u t t i n g f a c i a l 

n e r v e w h i c h i s s u p e r f i c i a l i n t h e l o w e r p a r t o f m a s t o i d 

( F i g . 7 7 . 3 C ) . 

I n c i s i o n c u t s t h r o u g h s o f t t i s s u e s u p t o t h e p e r i o s t e u m . 

T e m p o r a l i s m u s c l e i s n o t c u t i n t h e i n c i s i o n . 

2 . E x p o s u r e o f l a t e r a l s u r f a c e o f m a s t o i d a n d 

M a c E w e n ' s t r i a n g l e P e r i o s t e u m i s i n c i s e d i n t h e l i n e o f 

f i r s t i n c i s i o n . A h o r i z o n t a l i n c i s i o n m a y b e m a d e a l o n g t h e 

l o w e r b o r d e r o f t e m p o r a l i s m u s c l e f o r m o r e e x p o s u r e . 

P e r i o s t e u m i s s c r a p e d f r o m t h e s u r f a c e o f m a s t o i d a n d 

p o s t e r o s u p e r i o r m a r g i n o f o s s e o u s m e a t u s . T e n d i n o u s 

f i b r e s o f s t e r n o m a s t o i d a r e s h a r p l y c u t a n d s c r a p e d d o w n . 

A s e l f - r e t a i n i n g m a s t o i d r e t r a c t o r i s a p p l i e d . 

3 . R e m o v a l o f m a s t o i d c o r t e x a n d e x p o s u r e o f 

a n t r u m M a s t o i d c o r t e x i s r e m o v e d w i t h b u r r , o r g o u g e 

a n d h a m m e r . M a s t o i d a n t r u m i s e x p o s e d i n t h e a r e a o f 

s u p r a m e a t a l t r i a n g l e ( M a c E w e n ' s t r i a n g l e ) . I n a n a d u l t , 

a n t r u m l i e s 1 2 - 1 5 m m f r o m t h e s u r f a c e . H o r i z o n t a l s e m i 

c i r c u l a r c a n a l i s i d e n t i f i e d . 

4 . R e m o v a l o f m a s t o i d a i r ce l l s A l l a c c e s s i b l e m a s t o i d a i r 

c e l l s a r e r e m o v e d l e a v i n g b e h i n d t h e b o n y p l a t e o f t e g m e n 

t y m p a n i a b o v e , s i n u s p l a t e b e h i n d a n d p o s t e r i o r m e a t a l 

w a l l i n f r o n t . 

5 . R e m o v a l o f m a s t o i d t i p a n d f i n i s h i n g t h e c a v i t y 

L a t e r a l w a l l o f t h e m a s t o i d t i p i s r e m o v e d , e x p o s i n g m u s c l e 

f i b r e s o f p o s t e r i o r b e l l y o f d i g a s t r i c . Z y g o m a t i c c e l l s s i t u a t e d 

i n t h e r o o t o f z y g o m a , r e t r o s i n u s c e l l s l y i n g b e t w e e n s i n u s 

p l a t e a n d c o r t e x , b e h i n d t h e s i n u s , a r e r e m o v e d . A f i n i s h e d 

c a v i t y s h o u l d h a v e b e v e l l e d e d g e s s o t h a t s o f t t i s s u e c a n 

e a s i l y s i t i n a n d o b l i t e r a t e t h e c a v i t y . 

6. C l o s u r e o f w o u n d M a s t o i d c a v i t y i s t h o r o u g h l y 

i r r i g a t e d w i t h s a l i n e t o r e m o v e b o n e d u s t , a n d t h e 

w o u n d i s c l o s e d i n t w o l a y e r s . A r u b b e r d r a i n m a y b e l e f t 

a t t h e l o w e r e n d o f i n c i s i o n f o r 2 4 — 4 8 h o u r s i n c a s e o f 

i n f e c t i o n o r e x c e s s i v e b l e e d i n g . A m e a t a l p a c k s h o u l d b e 

k e p t t o a v o i d s t e n o s i s o f e a r c a n a l . M a s t o i d d r e s s i n g i s 

a p p l i e d . 

P o s t - o p e r a t i v e C a r e 

1 . A n t i b i o t i c s s t a r t e d p r c - o p e r a t i v e l y a r e c o n t i n u e d p o s t 

o p e r a t i v e l y f o r a t l e a s t o n e w e e k . C u l t u r e s w a b t a k e n 

f r o m t h e m a s t o i d , d u r i n g o p e r a t i o n , m a y d i c t a t e a 

c h a n g e i n t h e a n t i b i o t i c . 

2 . D r a i n , i f p u t , i s r e m o v e d i n 2 4 — 4 8 h o u r s a n d s t e r i l e 

d r e s s i n g d o n e . 

3 . S t i t c h e s a r e r e m o v e d o n t h e 6 t h d a y . 

J C o m p l i c a t i o n s J 

I n j u r y t o f a c i a l n e r v e . 

D i s l o c a t i o n o f i n c u s . 

3 . I n j u r y t o h o r i z o n t a l s e m i c i r c u l a r c a n a l . P a t i e n t w i l l 

h a v e p o s t - o p e r a t i v e g i d d i n e s s a n d n y s t a g m u s . 

4 . I n j u r y t o s i g m o i d s i n u s w i t h p r o f u s e b l e e d i n g . 

5 . I n j u r y t o d u r a o f m i d d l e c r a n i a l f o s s a . 

6. P o s t - o p e r a t i v e w o u n d i n f e c t i o n a n d w o u n d b r e a k 

d o w n . 



Radical Masto idec tomy 

R a d i c a l M a s t o i d e c t o m y i s a p r o c e d u r e t o e r a d i c a t e d i s e a s e 

f r o m t h e m i d d l e e a r a n d m a s t o i d w i t h o u t a n y a t t e m p t t o 

r e c o n s t r u c t h e a r i n g . P o s t e r i o r m e a t a l w a l l i s r e m o v e d a n d 

t h e e n t i r e a r e a o f m i d d l e e a r , a t t i c , a n t r u m a n d m a s t o i d i s 

c o n v e r t e d i n t o a s i n g l e c a v i t y . A l l r e m n a n t s o f t y m p a n i c 

m e m b r a n e , o s s i c l e s ( e x c e p t s t a p e s f o o t p l a t e ) a n d m u c o p e -

riosteal l i n i n g a r e r e m o v e d ( F i g . 7 8 . 1 ) . E u s t a c h i a n t u b e i s 

o b l i t e r a t e d b y a p i e c e o f m u s c l e o r c a r t i l a g e . A i m o f t h e 

o p e r a t i o n i s t o p e r m a n e n t l y e x t e r i o r i s e t h e d i s e a s e d a r e a 

f o r i n s p e c t i o n a n d c l e a n i n g . T h e r a d i c a l m a s t o i d e c t o m y i s 

i n f r e q u e n t l y r e q u i r e d t h e s e d a y s . 

R e m o v a l o f g l o m u s t u m o u r . 

C a r c i n o m a m i d d l e e a r . R a d i c a l m a s t o i d e c t o m y f o l 

l o w e d b y r a d i o t h e r a p y i s a n a l t e r n a t i v e t o e n b l o c 

r e m o v a l o f t e m p o r a l b o n e i n c a r c i n o m a m i d d l e e a r . 

J A n a e s t h e s i a J 

M o s t l y , g e n e r a l a n a e s t h e s i a i s g i v e n . L o c a l a n a e s t h e s i a c a n 

b e u s e d i n s e l e c t e d c a s e s . 

i . 

2 . 

3 . 

I n d i c a t i o n s 
P o s i t i o n 

W h e n a l l c h o l e s t e a t o m a c a n n o t b e s a f e l y r e m o v e d , 

e . g . t h a t i n v a d i n g e u s t a c h i a n t u b e , r o u n d w i n d o w 

n i c h e , p e r i l a b y r i n t h i n e o r h y p o t y m p a n i c c e l l s . 

I f p r e v i o u s a t t e m p t s t o e r a d i c a t e c h r o n i c i n f l a m m a 

t o r y d i s e a s e o r c h o l e s t e a t o m a h a v e f a i l e d . 

A s a n a p p r o a c h t o p e t r o u s a p e x . 

Mastoid cavity Horizontal 

— Eust. tube 
opening closed 
with muscle 

Round window 

F i g u r e 78.1 

R a d i c a l m a s t o i d e c t o m y . T h e e n t i r e a r e a o f m a s t o i d , m i d d l e 

e a r , a t t i c a n d a n t r u m i s e x t e r i o r i s e d . E u s t a c h i a n t u b e i s o b l i t e r 

a t e d a n d n o a t t e m p t i s m a d e t o r e c o n s t r u c t t h e h e a r i n g 

m e c h a n i s m . 

S a m e as f o r c o r t i c a l m a s t o i d e c t o m y . 

S t e p s o f O p e r a t i o n 

1. I n c i s i o n P o s t a u r a l ( F i g . 7 8 . 2 ) o r e n d a u r a l ( F i g . 7 8 . 3 ) . 

2 . R e t r a c t i o n o f s o f t t i s s u e s a n d e x p o s u r e o f m a s 

t o i d a r e a M a s t o i d a r e a f r o m p o s t e r i o r r o o t o f z y g o m a t o 

b e h i n d t h e s u p r a m e a t a l t r i a n g l e a n d f r o m t e m p o r a l l i n e 

a b o v e t o t h e l o w e r p a r t o f m a s t o i d t i p b e l o w i s e x p o s e d b y 

e l e v a t i n g t h e p e r i o s t e u m a n d t h e w o u n d r e t r a c t e d . 

3 . R e m o v a l o f b o n e a n d e x p o s u r e o f a t t i c a n d a n t r u m 

W i t h t h e h e l p o f b u r r , b o n e i s r e m o v e d f r o m t h e a r e a o f 

s u p r a m e a t a l t r i a n g l e , s p i n e o f H e n l e , r o o t o f z y g o m a t o j u s t 

a b o v e t h e a n t e r i o r m e a t a l w a l l , u p p e r p a r t o f s u p e r i o r m e a t a l 

w a l l i s a l s o r e m o v e d . T h i s w i l l e x p o s e a t t i c a n d a n t r u m . 

I d e n t i f y t h e t e g m e n a n t r i a n d l a t e r a l s e m i c i r c u l a r c a n a l . 

4 . R e m o v a l o f t h e " b r i d g e " a n d t h e b u t t r e s s e s 

D e e p e r p a r t o f s u p e r i o r o s s e o u s m e a t a l w a l l t h a t b r i d g e s 

o v e r t h e n o t c h o f R i v i n u s i s r e m o v e d . 

A n t e r i o r s p i n e o f t h e n o t c h ( a n t e r i o r b u t t r e s s ) a n d p o s 

t e r i o r s p i n e o f t h e n o t c h ( p o s t e r i o r b u t t r e s s ) a r e a l s o 

r e m o v e d . T h i s r e m o v e s t h e l a t e r a l a t t i c w a l l . T h e i n c u s 

a n d t h e m a l l e u s a r e a l s o r e m o v e d . 



Operative Surgery 

Posterior 

F i g u r e 7 8 . 2 

T y p e s o f p o s t a u r a l i n c i s i o n s . 

F i g u r e 7 8 . 3 

E n d a u r a l i n c i s i o n . 

5 . L o w e r i n g t h e f a c i a l r i d g e T h e d e e p e r p a r t o f p o s t e 

r i o r m e a t a l w a l l t h a t o v e r l i e s t h e v e r t i c a l p a r t o f f a c i a l 

n e r v e i s c a l l e d f a c i a l r i d g e . I t i s r e m o v e d as m u c h a s p o s 

s i b l e w i t h i n t h e s a f e t y o f V l l t h n e r v e s o t h a t t h e m a s t o i d 

c a v i t y i s f r e e l y a c c e s s i b l e f r o m t h e m e a t u s . 

6 . T o i l e t o f m i d d l e e a r R e m n a n t s o f t y m p a n i c m e m 

b r a n e w i t h i t s a n n u l u s a n d s u l c u s t y m p a n i c u s a r e r e m o v e d . 

M i d d l e e a r m u c o p e r i o s t e u m a l o n g w i t h a n y p o l y p o r g r a n 

u l a t i o n t i s s u e i s r e m o v e d . M a l l e u s a n d i n c u s a r e r e m o v e d i f 

n o t a l r e a d y d o n e . S t a p e s i s l e f t i n t a c t . E u s t a c h i a n t u b e o p e n 

i n g i s c l o s e d b y c u r e t t i n g i t s m u c o s a a n d p l u g g i n g t h e o p e n 

i n g w i t h t e n s o r t y m p a n i m u s c l e o r p i e c e o f c a r t i l a g e . 

7 . I n s p e c t i o n o f t h e c a v i t y a n d i r r i g a t i o n I t i s n e c e s 

s a r y t o e n s u r e c o m p l e t e e x t e r i o r i s a t i o n o f t h e a t t i c , a n t r u m 

a n d m i d d l e e a r a n d m a s t o i d c a v i t y i n t o e x t e r n a l a u d i t o r y 

m e a t u s . A n y b o n y o v e r h a n g s a r e r e m o v e d a n d c a v i t y 

s m o o t h e n e d w i t h p o l i s h i n g b u r r . F i n a l l y , i t i s i r r i g a t e d 

w i t h s a l i n e t o r e m o v e a n y b l o o d o r b o n e p a r t i c l e s . 

8 . M e a t o p l a s t y A f l a p , b a s e d l a t e r a l l y a t t h e c o n c h a i s 

r a i s e d f r o m p o s t e r i o r a n d s u p e r i o r m e a t a l w a l l a n d t u r n e d 

i n t o t h e m a s t o i d c a v i t y t o c o v e r t h e a r e a o f t h e f a c i a l r i d g e . 

T h i s h e l p s i n t h e e p i t h e l i a l i s a t i o n o f t h e m a s t o i d c a v i t y . A 

p i e c e o f c o n c h a l c a r t i l a g e c a n b e r e m o v e d t o e n l a r g e t h e 

m e a t u s a n d t o f a c i l i t a t e i n s p e c t i o n a n d a c c e s s t o c a v i t y . 

9 . O b l i t e r a t i o n o f t h e c a v i t y I f m a s t o i d c a v i t y i s v e r y 

l a r g e , i t m a y b e o b l i t e r a t e d w i t h t e m p o r a l i s m u s c l e o r 

o t h e r s o f t t i s s u e s , t a k i n g c a r e t h a t n o v e s t i g e o f d i s e a s e 

( c h o l e s t e a t o m a ) i s b u r i e d u n d e r n e a t h . 

10 . C l o s u r e o f w o u n d T h e c a v i t y i s p a c k e d w i t h ribbon 

g a u z e , i m p r e g n a t e d w i t h a n a n t i b i o t i c / a n t i s e p t i c a n d t h e 

w o u n d i s c l o s e d w i t h i n t e r r u p t e d s u t u r e s . M a s t o i d d r e s s 

i n g i s a p p l i e d . 

P o s t - o p e r a t i v e C a r e 

1. D r e s s i n g F i r s t d r e s s i n g i s d o n e o n 3 r d o r 4 t h d a y . 

R e p l a c e t h e o u t e r g a u z e a n d c o t t o n a n d l o o k f o r a n y s i g n s 

o f p e r i c h o n d r i t i s o r i n f e c t i o n o f m e a t a l p a c k . 

S e c o n d d r e s s i n g i s d o n e o n 6 t h o r 7 t h d a y w h e n s t i t c h e s 

a r e r e m o v e d a n d m e a t a l p a c k i s c h a n g e d . T h e r e a f t e r , 

c h a n g e t h e p a c k a t w e e k l y i n t e r v a l s o r l e a v e t h e c a v i t y 

u n p a c k e d w i t h r e g u l a r s u c t i o n a n d c l e a n i n g t i l l e p i t h e l i a l i 

s a t i o n i s c o m p l e t e . 

2 . A n t i b i o t i c A s u i t a b l e a n t i b i o t i c i s g i v e n f o r a b o u t 

a w e e k . 

3 . C a v i t y c a r e U s u a l l y , c a v i t y i s f u l l y e p i t h e l i a l i s e d i n 

2 - 3 m o n t h s . I t s h o u l d b e p e r i o d i c a l l y c h e c k e d ( e v e r y 4 - 6 

m o n t h s ) i n t h e f i r s t y e a r a n d t h e n a n n u a l l y f o r r e m o v a l o f 

a n y d e b r i s o r i n f e c t i o n . A n y g r a n u l a t i o n t i s s u e w h i c h 

d e l a y s e p i t h e l i a l i s a t i o n i s r e m o v e d o r c a u t e r i s e d . 

C o m p l i c a t i o n s 

F a c i a l p a r a l y s i s . 

P e r i c h o n d r i t i s o f p i n n a . 

I n j u r y t o d u r a o r s i g m o i d s i n u s . 

L a b y r i n t h i t i s , i f s t a p e s g e t s d i s l o c a t e d . 

S e v e r e c o n d u c t i v e d e a f n e s s o f 5 0 d B o r m o r e . T h i s i s 

d u e t o r e m o v a l o f a l l o s s i c l e s a n d t y m p a n i c m e m b r a n e . 

C a v i t y p r o b l e m s . T w e n t y f i v e p e r c e n t o f t h e c a v i t i e s d o 

n o t h e a l a n d c o n t i n u e t o d i s c h a r g e , r e q u i r i n g r e g u l a r 

a f t e r - c a r e . 



Modi f ied Radical Masto idec tomy 

I t i s a m o d i f i c a t i o n o f r a d i c a l m a s t o i d e c t o m y w h e r e a s 

m u c h o f t h e h e a r i n g m e c h a n i s m a s p o s s i b l e i s p r e s e r v e d . 

T h e d i s e a s e p r o c e s s w h i c h i s o f t e n l o c a l i s e d t o t h e a t t i c 

a n d a n t r u m i s r e m o v e d a n d t h e w h o l e a r e a f u l l y e x t e r i 

o r i s e d i n t o t h e m e a t u s b y r e m o v a l o f t h e p o s t e r i o r m e a t a l 

a n d l a t e r a l a t t i c w a l l ( F i g . 7 9 . 1 ) . 

J I n d i c a t i o n s 

C h o l e s t e a t o m a c o n f i n e d t o t h e a t t i c a n d a n t r u m . 

2 . L o c a l i s e d c h r o n i c o t i t i s m e d i a . 

I r r e v e r s i b l y d a m a g e d t i s s u e s a r e r e m o v e d , p r e s e r v i n g 

t h e r e s t t o c o n s e r v e o r r e c o n s t r u c t h e a r i n g m e c h a n i s m . 

A n a e s t h e s i a 

P o s i t i o n 

M o s t l y g e n e r a l , l o c a l a n a e s t h e s i a c a n b e u s e d i n s e l e c t e d 

c a s e s . 

Mastoid cavity 

Horizontal semicircular canal 

F i g u r e 79.1 

M o d i f i e d r a d i c a l m a s t o i d e c t o m y . P o s t e r i o r m e a t a l w a l l i s 

r e m o v e d t o e x t e r i o r i s e t h e d i s e a s e d a r e a i n t o t h e m e a t u s a n d 

t h e h e a r i n g m e c h a n i s m r e c o n s t r u c t e d . 

S a m e as f o r c o r t i c a l m a s t o i d e c t o m y . 

5 . 

6. 

7 . 

8 . 

S t e p s o f O p e r a t i o n 

I n c i s i o n , p o s t a u r a l o r e n d a u r a l . 

2 . R e t r a c t i o n o f s o f t t i s s u e s a n d e x p o s u r e o f m a s t o i d 

a r e a . 

3 . R e m o v a l o f c o r t i c a l b o n e a n d e x p o s u r e o f a n t r u m 

a n d a t t i c . 

S t e p s 2 a n d 3 a r e t h e s a m e as i n r a d i c a l m a s t o i d e c t o m y . 

4 . R e m o v a l o f d i s e a s e d t i s s u e . C h o l e s t e a t o m a , g r a n u l a 

t i o n s o r u n h e a l t h y m u c o s a i s r e m o v e d . I n c u s a n d h e a d 

o f m a l l e u s o f t e n r e q u i r e r e m o v a l , i f c h o l e s t e a t o m a 

e n g u l f s t h e m o r e x t e n d s m e d i a l t o t h e m . T h e y a r e 

p r e s e r v e d i f p o s s i b l e . L a t e r a l a t t i c w a l l i s r e m o v e d t o 

f u l l y e x t e r i o r i s e t h e a t t i c . 

F a c i a l r i d g e i s l o w e r e d . 

M a s t o i d c a v i t y i s s m o o t h e n e d w i t h p o l i s h i n g b u r r , 

r e m o v i n g a n y o v e r h a n g s a n d t h e n i r r i g a t e d w i t h n o r 

m a l s a l i n e . 

R e c o n s t r u c t i o n o f h e a r i n g m e c h a n i s m . P a r s t e n s a o f 

t y m p a n i c m e m b r a n e a n d m i d d l e e a r , i f h e a l t h y , a r e 

l e f t u n d i s t u r b e d . I f d i s e a s e e x t e n d s i n t o m i d d l e e a r , 

o n l y t h e i r r e v e r s i b l e t i s s u e s a r e r e m o v e d . 

R e c o n s t r u c t i o n o f t y m p a n i c m e m b r a n e o r o s s i c u l a r 

c h a i n , i f d a m a g e d , c a n a l s o b e d o n e ( m a s t o i d e c t o m y 

w i t h t y m p a n o p l a s t y o p e r a t i o n ) . 

M e a t o p l a s t y a n d c l o s u r e o f w o u n d i s s a m e as i n r a d i 

c a l m a s t o i d e c t o m y . 

P o s t - o p e r a t i v e C a r e a n d C o m p l i c a t i o n s 

S a m e as i n r a d i c a l m a s t o i d e c t o m y . 



Myr ingoplasty 

C l o s u r e o f p e r f o r a t i o n o f p a r s t e n s a o f t h e t y m p a n i c m e m 

b r a n e i s c a l l e d myringoplasty. I t h a s t h e a d v a n t a g e o f : 

r e s t o r i n g t h e h e a r i n g l o s s a n d i n s o m e c a s e s t h e t i n r u t u s . 

c h e c k i n g r e - i n f e c t i o n f r o m e x t e r n a l a u d i t o r y c a n a l 

a n d e u s t a c h i a n t u b e ( n a s o p h a r y n g e a l i n f e c t i o n a s c e n d s 

e a s i l y v i a e u s t a c h i a n t u b e i n t h e p r e s e n c e o f p e r f o r a 

t i o n t h a n o t h e r w i s e ) . 

c h e c k i n g a e r o a l l e r g e n s r e a c h i n g t h e e x p o s e d m i d d l e 

e a r m u c o s a , l e a d i n g t o p e r s i s t e n t e a r d i s c h a r g e . 

M y r i n g o p l a s t y c a n b e c o m b i n e d w i t h o s s i c u l a r r e c o n 

s t r u c t i o n w h e n i t i s c a l l e d tympanoplasty. 

P h y s i o l o g i c p r i n c i p l e s f o r m i d d l e e a r r e c o n s t r u c t i o n a r e 

d i s c u s s e d o n p a g e 3 5 . 

Contraindications 

( i ) A c t i v e d i s c h a r g e f r o m t h e m i d d l e e a r . 

N a s a l a l l e r g y . I t s h o u l d b e b r o u g h t u n d e r c o n t r o l 

b e f o r e s u r g e r y . 

( i i i ) O t i t i s e x t e r n a . 

( i v ) I n g r o w t h o f s q u a m o u s e p i t h e l i u m i n t o t h e m i d d l e 

e a r . I n s u c h c a s e s , e x c i s i o n o f s q u a m o u s e p i t h e l i u m 

f r o m t h e m i d d l e e a r o r a t y m p a n o m a s t o i d e c t o m y 

m a y b e r e q u i r e d . 

( v ) W h e n t h e o t h e r e a r i s d e a d o r n o t s u i t a b l e f o r h e a r 

i n g a i d r e h a b i l i t a t i o n . 

( v i ) C h i l d r e n b e l o w 3 y e a r s . 

Anaesthesia 

L o c a l o r g e n e r a l , t h e f o r m e r i s p r e f e r r e d . 

• Position 

S u p i n e w i t h f a c e t u r n e d t o o n e s i d e ; t h e e a r t o b e o p e r a t e d 

i s u p . 

Graft materials used are: 

T e m p o r a l i s f a s c i a ( m o s t c o m m o n ) , 

( i i ) P e r i c h o n d r i u m f r o m t h e t r a g u s , 

( i i i ) T r a g a l c a r t i l a g e , 

( i v ) V e i n . 

I n c i s i o n f o r e x p o s u r e o f t y m p a n i c m e m b r a n e d e p e n d s 

o n t h e s i z e o f t h e e a r c a n a l ; i t m a y b e e n d o m e a t a l , e n d a u r a l 

o r p o s t a u r a l . 

Technique 

Underlay Technique 

t . H a r v e s t i n g t h e g r a f t o f t e m p o r a l i s f a s c i a ; o r p e r 

i c h o n d r i u m f r o m t h e t r a g u s . 

2 . P r e p a r i n g t h e T . M . f o r g r a f t i n g A n i n c i s i o n i s m a d e 

a l o n g t h e e d g e o f p e r f o r a t i o n a n d t h e r i n g o f e p i t h e l i u m 

r e m o v e d . R e m o v e a l s o a s t r i p o f m u c o s a l l a y e r f r o m t h e 

i n n e r s i d e o f p e r f o r a t i o n . 

3 . I n s p e c t i n g t h e m i d d l e e a r A s t a p e s - t y p e i n c i s i o n i s 

m a d e a n d t h e t y m p a n o m e a t a l f l a p r a i s e d t o s e e t h e 

i n t e g r i t y a n d m o b i l i t y o f t h e o s s i c u l a r c h a i n a n d t o e n s u r e 

t h a t n o s q u a m o u s e p i t h e l i u m h a s g r o w n i n t o t h e m i d d l e 

e a r . 

4 . P l a c i n g t h e g r a f t M i d d l e e a r i s p a c k e d w i t h g e l f o a m 

s o a k e d w i t h a n a n t i b i o t i c . A p r o p e r - s i z e d g r a f t i s p l a c e d s o 

t h a t i t s e d g e s e x t e n d u n d e r t h e m a r g i n s o f p e r f o r a t i o n a l l 

r o u n d a n d a s m a l l p a r t a l s o e x t e n d s o v e r t h e p o s t e r i o r c a n a l 

w a l l . T y m p a n o m e a t a l f l a p i s r e p l a c e d . A n u n d e r l a y t e c h 

n i q u e h a s t h e a d v a n t a g e t h a t t h e s q u a m o u s e p i t h e l i u m i s 

n o t b u r i e d i n t h e m i d d l e e a r . 

Overlay Technique 

1. T e m p o r a l f a s c i a o r p e r i c h o n d r i a l g r a f t i s h a r v e s t e d a s 

a b o v e . 

2 . I n c i s i o n i s m a d e i n t h e m e a t u s a s s h o w n ( F i g . 8 0 . 1 ) 

a n d m e a t a l s k i n r a i s e d a l o n g w i t h a l l e p i t h e l i u m 

f r o m t h e o u t e r s u r f a c e o f t y m p a n i c m e m b r a n e 

r e m n a n t . 

3 . G r a f t p l a c e d o n t h e o u t e r s u r f a c e o f T . M . A s l i t i s m a d e 

i n t h e g r a f t t o t u c k i t u n d e r t h e h a n d l e o f m a l l e u s . 



c 

F i g u r e 80.1 

O v e r l a y t e c h n i q u e . ( A ) I n c i s i o n t o r a i s e m e d i a l m e a t a l s k i n w i t h t y m p a n i c m e m b r a n e e p i t h e l i u m . ( B ) P l a c e m e n t o f g r a f t . 

( C ) R e p l a c e m e n t o f s k i n . 

4 . M e a t a l s k i n r e m o v e d e a r l i e r i s n o w r e p l a c e d , c o v e r 

i n g t h e p e r i p h e r y o f t h e g r a f t . E a r c a n a l p a c k e d w i t h 

g e l f o a m a n d t h e n w i t h a s m a l l a n t i b i o t i c p a c k . 

A m o d i f i c a t i o n o f t h e o v e r l a y t e c h n i q u e i s t o p l a c e 

t h e a n t e r i o r e d g e o f f a s c i a g r a f t u n d e r t h e a n n u l u s 

a f t e r r e m o v i n g t h e e p i t h e l i u m . T h i s p r e v e n t s b l u n t i n g 

o f a n t e r i o r c a n a l w h i c h i s s e e n as a c o m p l i c a t i o n o f 

o v e r l a y t e c h n i q u e . 

5. C l o s u r e o f e n d a u r a l o r p o s t a u r a l i n c i s i o n . 

6 . M a s t o i d d r e s s i n g . 

P o s t - o p e r a t i v e C a r e 

S t i t c h e s a r e r e m o v e d a f t e r 5 - 6 d a y s . 

2 . E a r p a c k i s r e m o v e d a f t e r 5 - 6 d a y s w i t h o u t d i s t u r b i n g 

t h e g e l f o a m . 

3 . P a t i e n t i s s e e n a t 3 a n d 6 w e e k s a f t e r o p e r a t i o n . 

4 . C o m p l e t e e p i t h e l i a l i s a t i o n o f g r a f t t a k e s 6 — 8 w e e k s . 

C o m p l i c a t i o n s 

Underlay Technique 

M i d d l e e a r b e c o m e s n a r r o w . 

G r a f t m a y g e t a d h e r e n t t o t h e p r o m o n t o r y . 

3 . A n t e r i o r l y , g r a f t m a y l o s e c o n t a c t from t h e r e m n a n t o f 

t y m p a n i c m e m b r a n e l e a d i n g t o a n t e r i o r p e r f o r a t i o n . 

Overlay Technique 

1. Blunting of the anterior sulcus. 

2. Epithelial pearls. T h e y a r e e p i d e r m a l c y s t s , w h e n 

s q u a m o u s e p i t h e l i u m i s b u r i e d u n d e r t h e g r a f t . 

Lateralisation of graft. G r a f t l o s e s c o n t a c t f r o m t h e m a l 

l e u s h a n d l e r e s u l t i n g i n c o n d u c t i v e l o s s . I t i s p r e v e n t e d 

b y t u c k i n g t h e g r a f t u n d e r t h e h a n d l e . 

O t h e r P r o c e d u r e s f o r C l o s u r e o f T y m p a n i c 

M e m b r a n e P e r f o r a t i o n I 
1 . S p l i n t a g e I t i s u s e d i n fresh t r a u m a t i c p e r f o r a t i o n s . 

T h e t o r n e d g e s o f t h e p e r f o r a t i o n a r e c a r e f u l l y e v e r t e d 

u n d e r t h e m i c r o s c o p e a n d s p l i n t e d w i t h a b s o r b a b l e g e l 

f o a m p l a c e d i n t h e m i d d l e e a r t h r o u g h t h e t e a r . S m a l l e r 

t e a r s c a n b e s p l i n t e d o n t h e o u t e r s u r f a c e o f t h e t y m p a n i c 

m e m b r a n e w i t h a p i e c e o f c i g a r e t t e p a p e r , g e l f d m o r s i l i 

c o n s h e e t . 

2 . C a u t e r y - p a t c h i n g T h i s i s u s e f u l i n s m a l l , l o n g - s t a n d 

i n g c e n t r a l p e r f o r a t i o n s w h e r e t h e m a r g i n s , h a v e b e c o m e 

e p i t h e l i a l i s e d a n d c h r o n i c . I n t h i s p r o c e d u r e , m a r g i n s , o f 

t h e p e r f o r a t i o n a r e c a u t e r i s e d w i t h 5 0 % t r i c h l o r a c e t i c a c i d 

t o r e m o v e t h e e p i t h e l i a l i s e d e d g e ( o r f r e s h e n e d w i t h a fine 

p i c k u s e d f o r m y r i n g o p l a s t y ) a n d t h e n s u p p o r t e d w i t h a 

c i g a r e t t e p a p e r m o i s t e n e d w i t h 1% p h e n o l i n g l y c e r i n e . 

T h i s p r o c e d u r e c a n b e r e p e a t e d a t t w o w e e k s i n t e r v a l . 

I n s t e a d o f c i g a r e t t e p a p e r , o t h e r m a t e r i a l s u c h a s s t e r i s t r i p , 

g e l f d m o r s i l i c o n e s h e e t s h a v e a l s o b e e n u s e d . 

3 . F a t - g r a f t m y r i n g o p l a s t y I t i s a l s o u s e d t o c l o s e s m a l l 

p e r f o r a t i o n s . A f t e r l o c a l a n a e s t h e s i a , e d g e s o f p e r f o r a t i o n a r e 

freshened w i t h 1 m m s t a p e s h o o k . T h e i n s i d e o f p e r f o r a t i o n 

i s a l s o s c r a p p e d . A s m a l l p i e c e o f f a t h a r v e s t e d f r o m t h e e a r 

l o b u l e i s p l u g g e d i n t o t h e p e r f o r a t i o n l i k e a n h o u r - g l a s s . 

O v e r a t i m e , t h e f a t g r a f t a d h e r e s a n d c l o s e s t h e p e r f o r a t i o n . 



Proof Puncture (Syn. Ant ra l I r r igat ion) 

T h i s p r o c e d u r e i n v o l v e s p u n c t u r i n g t h e m e d i a l w a l l o f 

m a x i l l a r y s i n u s i n t h e r e g i o n o f i n f e r i o r m e a t u s a n d i r r i g a t 

i n g t h e s i n u s . 

I n d i c a t i o n s 

C h r o n i c a n d s u b a c u t e m a x i l l a r y s i n u s i t i s w i t h d u a l 

p u r p o s e o f : ( a ) c o n f i r m i n g t h e d i a g n o s i s a n d ( b ) w a s h 

i n g o u t t h e p u s . 

T o c o l l e c t t h e s p e c i m e n o f t h e a n t r a l c o n t e n t s f o r c u l 

t u r e a n d s e n s i t i v i t y , o r c y t o l o g i c a l e x a m i n a t i o n t o 

e x c l u d e e a r l y m a l i g n a n c y . 

Interior meatus 

F i g u r e 81.1 

A n t r a l p u n c t u r e . 

Middle turbinate 

Opening of 
max. sinus in 
middle meatus 

Cannula 

C o n t r a i n d i c a t i o n s 

A c u t e m a x i l l a r y s i n u s i t i s f o r f e a r o f o s t e o m y e l i t i s . 

A n a e s t h e s i a 

I n a d u l t s , l o c a l a n a e s t h e s i a i s p r e f e r r e d . A p a c k o f 4 % 

l i g n o c a i n e w i t h a d r e n a l i n e i s k e p t i n i n f e r i o r m e a t u s f o r 

1 0 t o 1 5 m i n u t e s . I n c h i l d r e n , g e n e r a l a n a e s t h e s i a i s 

r e q u i r e d . A r e a o f m i d d l e m e a t u s s h o u l d b e d e c o n g e s t e d t o 

o p e n t h e m a x i l l a r y o s t i u m f o r e a s y r e t u r n o f f l u i d . 

a n t e r i o r e n d o f i n f e r i o r t u r b i n a t e a n d n e a r t h e a t t a c h m e n t 

o f c o n c h a w i t h l a t e r a l w a l l . H e r e , t h e b o n e i s v e r y t h i n 

a n d c a n b e e a s i l y p i e r c e d . T r o c a r a n d c a n n u l a a r e d i r e c t e d 

t o w a r d s t h e h o m o l a t e r a l e a r . T h e n a s o a n t r a l w a l l p i e r c e s 

w i t h a " c r a c k " . N o w r e m o v e t h e t r o c a r a n d a d v a n c e t h e 

c a n n u l a t i l l i t r e a c h e s t h e o p p o s i t e a n t r a l w a l l a n d t h e n 

w i t h d r a w a l i t t l e . T h e a n t r u m c a n n o w b e i r r i g a t e d w i t h 

n o r m a l s a l i n e a t 3 7 ° C w i t h a 2 0 m l o r H a g g i n s o n ' s s y r i n g e 

( F i g . 8 1 . 1 ) . S y r i n g i n g i s c o n t i n u e d t i l l r e t u r n i s c l e a r . A f t e r 

t h e p u n c t u r e i s o v e r , c a n n u l a i s r e m o v e d a n d a p a c k k e p t 

i n t h e i n f e r i o r m e a t u s t o c o n t r o l b l e e d i n g . 

P o s i t i o n 

S i t t i n g p o s i t i o n i s p r e f e r r e d i n a l l a d u l t s , w h e n u s i n g l o c a l 

a n a e s t h e s i a . W h e n u s i n g g e n e r a l a n a e s t h e s i a , p a t i e n t i s 

p l a c e d i n t o n s i l l e c t o m y p o s i t i o n . 

T e c h n i q u e 

T h e l a t e r a l w a l l o f i n f e r i o r m e a t u s i s p u n c t u r e d w i t h 

L i c h t w i t z t r o c a r a n d c a n n u l a a t a p o i n t 1 . 5 - 2 . 0 c m f r o m 

D i a g n o s i s o f A n t r a l P a t h o l o g y 

3 , 

T h i n a m b e r - c o l o u r e d f l u i d , f l o w i n g f r o m c a n n u l a 

i m m e d i a t e l y o n p u n c t u r e a n d c o n t a i n i n g c h o l e s t e r o l 

c r y s t a l s , i n d i c a t e s p r e s e n c e o f a n t r a l c y s t . 

B l o b s o f m u c o p u s i n w a s h i n g s i n d i c a t e h y p e r p l a s t i c 

s i n u s i t i s . 

P r e s e n c e o f f o u l - s m e l l i n g p u s w h i c h e a s i l y m i x e s w i t h 

i r r i g a t i n g f l u i d i n d i c a t e s s u p p u r a t i o n . I n s u c h c a s e s , 

a n t r a l w a s h m a y b e r e p e a t e d o n c e o r t w i c e a w e e k . 



Proof Puncture (Syn. Antral Irrigation) 

P o s t - o p e r a t i v e C a r e 

1. P a c k i s r e m o v e d a f t e r a b o u t a n h o u r . 

2 . A n t i b i o t i c s s h o u l d b e g i v e n f o r 5 - 6 d a y s i n c a s e s o f 

s u p p u r a t i o n . 

3 . N a s a l d e c o n g e s t a n t d r o p s s h o u l d b e u s e d t o i m p r o v e 

p a t e n c y o f t h e o s t i u m . 

4 . A n a l g e s i c s m a y b e r e q u i r e d f o r h e a d a c h e o r p o s t 

o p e r a t i v e p a i n . 

C o m p l i c a t i o n s 

1 . Swelling of check. T h i s i s d u e t o f a u l t y t e c h n i q u e . 

I n t h i s c a s e , c a n n u l a l i e s i n t h e s o f t t i s s u e s o v e r t h e 

a n t e r o l a t e r a l w a l l o f t h e m a x i l l a a n d h a s f a i l e d t o 

p i e r c e t h e n a s o a n t r a l w a l l . 

2 . Orbital injury and cellulites. I f t r o c a r a n d c a n n u l a p i e r c e s 

t h e r o o f o f a n t r u m . 

3 . Puncture of the posterior antral wall. T h i s w o u l d c a u s e 

s w e l l i n g i n p o s t e r i o r p a r t o f c h e e k . 

Bleeding d u e t o i n j u r y t o n a s a l m u c o s a . 

5 . Air embolism. I t i s r a r e b u t m a y p r o v e f a t a l . T h i s c o m 

p l i c a t i o n c a n b e p r e v e n t e d b y a v o i d i n g i n s u f f l a t i o n o f 

a i r i n t o t h e a n t r u m a f t e r l a v a g e . 

Note: T h i s o p e r a t i o n i s n o w b e i n g p e r f o r m e d l e s s o f t e n . 

M o s t s u r g e o n s p r e f e r t o g e t a C T t o f i n d t h e m i d d l e m e a t a l 

p a t h o l o g y c a u s i n g o b s t r u c t i o n t o s i n u s o s t i u m a n d d e a l 

w i t h s i n u s d i s e a s e a n d m e a t a l p a t h o l o g y b y f u n c t i o n a l 

e n d o s c o p i c s i n u s s u r g e r y (FESS) a t t h e s a m e t i m e . 



Intranasal Infer ior Meatal An t ros tomy 

I n t r a n a s a l I n f e r i o r M e a t a l A n t r o s t o m y i s a p r o c e s s o f m a k 

i n g a n o p e n i n g i n t h e n a s o a n t r a l w a l l o f t h e i n f e r i o r m e a t u s 

b y i n t r a n a s a l r o u t e . 

J I n d i c a t i o n s ~J 

C h r o n i c p u r u l e n t m a x i l l a r y s i n u s i t i s . 

C o n t r a i n d i c a t i o n s J 

1. I r r e v e r s i b l e c h a n g e i n s i n u s m u c o s a , e . g . p o l y p o i d a l 

h y p e r t r o p h y . 

P r e s e n c e o f o s t e i t i s . 

S u s p i c i o n o f m a l i g n a n c y . 

A n a e s t h e s i a 

L o c a l o r g e n e r a l a n a e s t h e s i a . 

P o s i t i o n 

S a m e as i n s u b m u c o u s r e s e c t i o n ( S M R ) o p e r a t i o n 

(see C h a p t e r 8 4 ) . 

T e c h n i q u e 

I n f e r i o r t u r b i n a t e i s f r a c t u r e d m e d i a l l y a n d u p w a r d s w i t h a 

l a r g e p e r i o s t e a l e l e v a t o r . N a s o a n t r a l w a l l o f i n f e r i o r m e a t u s 

i s p e r f o r a t e d w i t h a c u r v e d h a e m o s t a t a n d t h e n t h i s o p e n 

i n g i s e n l a r g e d , f o r w a r d s w i t h K e r r i s o n ' s b o n e - f o r c e p s a n d 

b a c k w a r d s w i t h L u c ' s o r s i d e - b i t i n g r i n g f o r c e p s . O p e n i n g 

s h o u l d b e 1 . 5 t o 2 c m i n d i a m e t e r a n d as c l o s e t o t h e f l o o r 

Maxillary 

Natural opening 

maxillary sinus 

Nasal cavity 

Inferior turbinate 

F i g u r e 82.1 

I n t r a n a s a l a n t r o s t o m y i n t h e i n f e r i o r m e a t u s . 

o f n o s e as p o s s i b l e ( F i g . 8 2 . 1 ) . I n t r a s i n u s p u s / d e b r i s i s 

r e m o v e d b y s u c t i o n . P a c k i n g i n t o t h e s i n u s a n d n o s e m a y 

b e r e q u i r e d i f t h e r e i s s e v e r e b l e e d i n g . 

P o s t - o p e r a t i v e C a r e 

I n t r a s i n u s a n d n a s a l p a c k i s r e m o v e d i n 2 4 — 4 8 h o u r s . 

C o m p l i c a t i o n s J 

F e w c o m p l i c a t i o n s . 

P o s t - o p e r a t i v e b l e e d i n g . 

2 . I n j u r y t o n a s o l a c r i m a l d u c t . 

Note: T h e s e d a y s , i n t r a n a s a l a n t r o s t o m y i s p e r f o r m e d i n 

t h e m i d d l e m e a t u s . M i d d l e m e a t a l a n t r o s t o m y i s m o r e 

p h y s i o l o g i c a l a n d i s p e r f o r m e d w i t h n a s a l e n d o s c o p e s a n d 

o t h e r s u r g i c a l i n s t r u m e n t s u s e d i n f u n c t i o n a l e n d o s c o p i c 

s i n u s s u r g e r y . 



Caldwell-Luc Opera t ion 

C a l d w e U - L u c o p e r a t i o n i s a p r o c e s s o f o p e n i n g t h e m a x i l 

l a r y a n t r u m t h r o u g h c a n i n e f o s s a b y s u b l a b i a l a p p r o a c h 

a n d d e a l i n g w i t h t h e p a t h o l o g y i n s i d e t h e a n t r u m . 

Contraindications 

Indications 

C h r o n i c m a x i l l a r y s i n u s i t i s w i t h i r r e v e r s i b l e c h a n g e s 

i n t h e s i n u s m u c o s a . 

R e m o v a l o f f o r e i g n b o d i e s o r r o o t o f a t o o t h . 

D e n t a l c y s t . 

O r o a n t r a l f i s t u l a . 

S u s p e c t e d n e o p l a s m i n t h e a n t r u m a n d i t s b i o p s y . 

6. R e c u r r e n t a n t r o c h o a n a l p o l y p . 

7 . F r a c t u r e o f m a x i l l a o r b l o w - o u t f r a c t u r e s o f t h e 

o r b i t . 

8. A s a n a p p r o a c h t o e t h m o i d s ( H o r g a n ' s t r a n s a n t r a l 

e t h m o i d e c t o m y ) . 

9 . A p p r o a c h t o p t e r y g o p a l a t i n e f o s s a f o r l i g a t i o n o f 

m a x i l l a r y a r t e r y . 

1 0 . V i d i a n n e u r e c t o m y . 

P a t i e n t b e l o w 1 7 y e a r s o f a g e . 

i i Anaesthesia 

G e n e r a l a n a e s t h e s i a w i t h c u f f e d e n d o t r a c h e a l t u b e a n d a 

p h a r y n g e a l p a c k . C a n b e d o n e u n d e r l o c a l a n a e s t h e s i a . 

J Position 

R e c l i n i n g w i t h h e a d - e n d o f t h e t a b l e r a i s e d . P a t i e n t l i e s 

s u p i n e w i t h f a c e t u r n e d s l i g h t l y t o t h e o p p o s i t e s i d e . 

| Technique J 

1 . I n c i s i o n A h o r i z o n t a l i n c i s i o n w i t h i t s e n d s u p w a r d i s 

m a d e b e l o w t h e g i n g i v o l a b i a l s u l c u s , f r o m l a t e r a l i n c i s o r 

B 

Incision' J 

* A fc fc » 
Cut edge 

bone of canine fossa 

Antrostomy opening with inferior 
turbinate showing through 

F i g u r e 83.1 

C a l d w e l l - L u c o p e r a t i o n . ( A ) I n c i s i o n . ( B ) I n s i d e v i e w a n d p o s i t i o n o f a n t r o s t o m y . 

CL 



O p e r a t i v e Surgery 

t o t h e 2 n d m o l a r ( F i g . 8 3 . 1 ) . I t c u t s t h r o u g h m u c o u s 

m e m b r a n e a n d p e r i o s t e u m . 

2 . E l e v a t i o n o f flap T h e m u c o p e r i o s t e a l f l a p i s r a i s e d 

f r o m t h e c a n i n e f o s s a t o t h e i n f r a o r b i t a l n e r v e a v o i d i n g 

i n j u r y t o t h e n e r v e . 

3 . O p e n i n g t h e a n t r u m U s i n g c u t t i n g b u r r o r g o u g e 

a n d h a m m e r , a h o l e i s m a d e i n t h e a n t r u m . O p e n i n g i s 

e n l a r g e d u s i n g K e r r i s o n ' s p u n c h . 

4 . D e a l i n g w i t h p a t h o l o g y O n c e m a x i l l a r y a n t r u m h a s 

b e e n o p e n e d , p a t h o l o g y i s r e m o v e d . D i s e a s e d a n t r a l 

m u c o s a c a n b e r e m o v e d w i t h e l e v a t o r s , c u r e t t e s a n d f o r 

c e p s . C y s t , b e n i g n t u m o u r , f o r e i g n b o d y o r a p o l y p i s 

r e m o v e d . 

5 . M a k i n g n a s o a n t r a l w i n d o w A c u r v e d h a e m o s t a t i s 

p u s h e d i n t o t h e a n t r u m f r o m t h e i n f e r i o r m e a t u s a n d t h e n 

t h i s o p e n i n g i s e n l a r g e d w i t h K e r r i s o n ' s a n d s i d e - b i t i n g 

f o r c e p s t o m a k e a w i n d o w , 1 . 5 c m i n d i a m e t e r . 

6 . P a c k i n g t h e a n t r u m R i b b o n g a u z e , i m p r e g n a t e d 

w i t h l i q u i d p a r a f f i n o r F u r a c i n ™ ( F u r a c i n ™ i s 0 . 2 % w / w 

n i t r o f u r a z o n e ) o i n t m e n t c a n b e p a c k e d i n t h e a n t r u m a n d 

i t s e n d b r o u g h t o u t f r o m t h e n a s o a n t r a l w i n d o w i n t o t h e 

n o s e . I n t r a s i n u s p a c k i n g i s d o n e i f t h e r e i s s e v e r e b l e e d i n g . 

P a c k i s a l s o k e p t i n t h e n o s e . 

7 . C l o s u r e o f w o u n d S u b l a b i a l i n c i s i o n i s c l o s e d w i t h 

o n e o r t w o c a t g u t s u t u r e s . 

P o s t - o p e r a t i v e C a r e 

I c e p a c k s o v e r t h e c h e e k i n t h e f i r s t 2 4 h o u r s p r e 

v e n t o e d e m a , h a e m a t o m a a n d d i s c o m f o r t t o t h e 

p a t i e n t . 

P a c k i n g i n t h e s i n u s a n d n o s e c a n b e r e m o v e d i n 

2 4 - 4 8 h o u r s . 

A n t i b i o t i c s a r e g i v e n f o r 5—7 d a y s . 

P a t i e n t s h o u l d a v o i d b l o w i n g h i s n o s e f o r 2 w e e k s t o 

a v o i d s u r g i c a l e m p h y s e m a . 

C o m p l i c a t i o n s 

1. P o s t - o p e r a t i v e b l e e d i n g . T h i s c a n b e c o n t r o l l e d b y 

n a s a l p a c k . 

2. A n a e s t h e s i a o f t h e c h e e k d u e t o s t r e t c h i n g o f i n f r a o r 

b i t a l n e r v e . I t m a y l a s t f o r a f e w w e e k s o r m o n t h s . 

A n a e s t h e s i a o f t e e t h . 

4 . I n j u r y t o n a s o l a c r i m a l d u c t . 

S u b l a b i a l f i s t u l a . 

O s t e o m y e l i t i s o f m a x i l l a ( r a r e ) . 

Note: E v e r s i n c e t h e a d v e n t o f e n d o s c o p i c s i n u s s u r g e r y , 

i n d i c a t i o n s f o r C a l d w e l l - L u c o p e r a t i o n h a v e d e c r e a s e d . 

F E S S c a n a c h i e v e a l l t h a t c a n b e d o n e t h r o u g h C a l d w e l l -

L u c s u r g e r y . 



Submucous Resection o f Nasal 
Septum (SMR Opera t ion ) 

I n d i c a t i o n s 

1. D e v i a t e d n a s a l s e p t u m ( D N S ) c a u s i n g s y m p t o m s o f 

n a s a l o b s t r u c t i o n a n d r e c u r r e n t h e a d a c h e s . 

2 . D N S c a u s i n g o b s t r u c t i o n t o v e n t i l a t i o n o f p a r a n a s a l 

s i n u s e s a n d m i d d l e e a r , r e s u l t i n g i n r e c u r r e n t s i n u s i t i s 

a n d o t i t i s m e d i a . 

3 . R e c u r r e n t e p i s t a x i s f r o m s e p t a l s p u r . 

4 . A s a p a r t o f s e p t o r h i n o p l a s t y f o r c o s m e t i c c o r r e c t i o n 

o f e x t e r n a l n a s a l d e f o r m i t i e s . 

5 . A s a p r e l i m i n a r y s t e p i n h y p o p h y s e c t o m y ( t r a n s - s e p t a l 

t r a n s - s p h e n o i d a l a p p r o a c h ) o r v i d i a n n e u r e c t o m y 

( t r a n s - s e p t a l a p p r o a c h ) . 

C o n t r a i n d i c a t i o n s 

1 . P a t i e n t s b e l o w 1 7 y e a r s o f a g e . I n s u c h c a s e s , a c o n 

s e r v a t i v e s u r g e r y ( s e p t o p l a s t y ) s h o u l d b e d o n e . 

2 . A c u t e e p i s o d e o f r e s p i r a t o r y i n f e c t i o n . 

B l e e d i n g d i a t h e s i s . 

U n t r e a t e d d i a b e t e s o r h y p e r t e n s i o n . 

A n a e s t h e s i a 

L o c a l a n a e s t h e s i a i s p r e f e r r e d . G e n e r a l a n a e s t h e s i a i s u s e d 

i n c h i l d r e n a n d a p p r e h e n s i v e a d u l t s . 

P o s i t i o n 

R e c l i n i n g p o s i t i o n w i t h h e a d - e n d o f t h e t a b l e r a i s e d . 

2 . I n c i s i o n A c u r v i l i n e a r i n c i s i o n w i t h f o r w a r d c o n v e x 

i t y i s m a d e a t t h e m u c o c u t a n e o u s j u n c t i o n o n t h e l e f t s i d e 

o f t h e s e p t u m . I t c u t s o n l y t h r o u g h t h e m u c o s a a n d 

p e r i c h o n d r i u m . 

3 . E l e v a t i o n o f m u c o p e r i c h o n d r i a l a n d p e r i o s t e a l 

flap P l a n e o f d i s s e c t i o n i s i m p o r t a n t . I t s h o u l d b e b e n e a t h 

t h e p e r i c h o n d r i u m a n d p e r i o s t e u m ( F i g . 8 4 . I A ) . 

4 . I n c i s i o n o f t h e c a r t i l a g e C a r t i l a g e i s i n c i s e d j u s t p o s t e 

r i o r t o t h e f i r s t i n c i s i o n . A v o i d c u t t i n g t h e o p p o s i t e m u c o -

p e r i c h o n d r i u m , o t h e r w i s e , i t w i l l r e s u l t i n p e r f o r a t i o n . 

5 . E l e v a t i o n o f o p p o s i t e m u c o p e r i c h o n d r i u m a n d 

p e r i o s t e u m W i t h t h e e l e v a t o r p a s s e d t h r o u g h t h e c a r t i 

l a g e i n c i s i o n , m u c o p e r i c h o n d r i a l a n d p e r i o s t e a l flap i s 

r a i s e d f r o m t h e o p p o s i t e s i d e o f t h e s e p t u m ( F i g . 8 4 . I B ) . 

6. R e m o v a l o f c a r t i l a g e a n d b o n e N o w w o r k i n g 

b e t w e e n t h e t w o flaps, c a r t i l a g e a n d b o n e a r e r e m o v e d . 

C a r t i l a g e c a n b e r e m o v e d w i t h B a l l e n g e r s w i v e l k n i f e a n d 

b o n e w i t h L u c ' s f o r c e p s . B o n y s p u r o r r i d g e c a n b e 

r e m o v e d w i t h g o u g e a n d h a m m e r . P r e s e r v e a s t r i p o f c a r 

t i l a g e a b o u t 1 c m w i d e a l o n g t h e d o r s a l a n d c a u d a l b o r d e r 

o f t h e s e p t u m t o p r e v e n t c o l l a p s e o f t h e b r i d g e o f n o s e o r 

r e t r a c t i o n c o l u m e l l a ( F i g . 8 4 . 2 ) . 

7 . S t i t c h i n g O n e o r t w o c a t g u t o r s i l k s t i t c h e s a r e a p p l i e d 

i n t h e i n i t i a l m u c o p e r i c h o n d r i a l i n c i s i o n . 

8. P a c k i n g R i b b o n g a u z e , s m e a r e d w i t h a n a n t i b i o t i c 

o i n t m e n t o r l i q u i d p a r a f f i n , i s p a c k e d i n e a c h n a s a l c a v i t y 

t o p r e v e n t c o l l e c t i o n o f b l o o d b e t w e e n t h e flaps. N a s a l 

d r e s s i n g i s a p p l i e d . 

P o s t - o p e r a t i v e C a r e 

S t e p s o f O p e r a t i o n 

1. I n f i l t r a t i o n o f n a s a l s e p t u m I t i s d o n e i n i t s s u b p e r -

i c h o n d r i a l p l a n e s w i t h 2 % x y l o c a i n e a n d 1 : 5 0 , 0 0 0 

a d r e n a l i n e . 

1 . P a t i e n t i s p l a c e d i n s e m i - s i t t i n g p o s i t i o n t o p r e v e n t 

o o z i n g o f b l o o d . O u t e r n a s a l d r e s s i n g i s c h a n g e d i f 

s o a k e d i n b l o o d . 

A s o f t d i e t s h o u l d b e t a k e n i n t h e f i r s t t w o p o s t 

o p e r a t i v e d a y s t o m i n i m i s e a c t i v e m a s t i c a t i o n w h i c h 

c a u s e s b l e e d i n g . 



F i g u r e S4 .1 

S u b m u c o u s r e s e c t i o n o f n a s a l s e p t u m : ( A ) I n c i s i o n a n d e l e v a 

t i o n o f f l a p o n t h e l e f t . ( B ) E l e v a t i o n o f f l a p o n t h e right a f t e r 

i n c i s i n g t h e s e p t a l c a r t i l a g e . ( C ) C l o s i n g t h e i n c i s i o n . 

3 . P a i n , i f a n y , s h o u l d b e c o n t r o l l e d w i t h a n a l g e s i c s . 

A n t i b i o t i c c o v e r i s g i v e n f o r 5 - 6 d a y s . 

N a s a l p a c k s a r e g e n t l y r e m o v e d a f t e r 2 4 h o u r s a n d 

t h e r e a f t e r , d e c o n g e s t a n t n a s a l d r o p s a n d s t e a m i n h a l a 

t i o n s a r e g i v e n d a i l y f o r 5 — 6 d a y s . 

S i l k s t k c h , i f a n y , i s r e m o v e d o n 5 t h o r 6 t h d a y . 

P a t i e n t s h o u l d a v o i d t r a u m a t o t h e n o s e f o r s e v e r a l d a y s . 

Complications 

1. Bleeding. I t m a y r e q u i r e r e p a c k i n g , i f s e v e r e . 

2 . Septal haematoma. E v a c u a t e t h e h a e m a t o m a a n d g i v e n 

i n t r a n a s a l p a c k i n g o n b o t h s i d e s o f s e p t u m f o r e q u a l 

p r e s s u r e . 

3 . Septal abscess. T h i s c a n f o l l o w i n f e c t i o n o f s e p t a l 

h a e m a t o m a . 

4 . Perforation. W h e n t e a r s o c c u r o n o p p o s i n g s i d e o f 

m u c o u s m e m b r a n e . 

5 . Depression of bridge. U s u a l l y o c c u r s i n s u p r a t i p a r e a d u e t o 

t o o m u c h r e m o v a l o f c a r t i l a g e a l o n g t h e d o r s a l b o r d e r . 

6 . Retraction of columella. O f t e n s e e n w h e n c a u d a l s t r i p o f 

c a r t i l a g e i s n o t p r e s e r v e d . 

7 . Persistence of deviation. I t u s u a l l y o c c u r s d u e t o i n a d e 

q u a t e s u r g e r y a n d m a y r e q u i r e r e v i s i o n o p e r a t i o n . 

8 . Flapping of nasal septum. R a r e l y s e e n , w h e n t o o m u c h 

o f s e p t a l f r a m e w o r k h a s b e e n r e m o v e d . S e p t u m , 

w h i c h n o w c o n s i s t s o f t w o m u c o p e r i c h o n d r i a l f l a p s , 

m o v e s t o t h e r i g h t o r l e f t w i t h r e s p i r a t i o n . 

Toxic shock syndrome. I t i s r a r e a f t e r s e p t a l s u r g e r y . I t 

c a n f o l l o w s t a p h y l o c o c c a l ( s o m e t i m e s s t r e p t o c o c c a l ) 

i n f e c t i o n a n d i s c h a r a c t e r i s e d b y n a u s e a , v o m i t i n g , 

p u r u l e n t s e c r e t i o n s , h y p o t e n s i o n a n d r a s h . I t s h o u l d 

b e d i a g n o s e d e a r l y . I t i s t r e a t e d b y r e m o v a l o f p a c k 

i n g , h y d r a t i n g t h e p a t i e n t , m a i n t a i n i n g b l o o d p r e s 

s u r e a n d a d m i n i s t e r i n g p r o p e r a n t i b i o t i c s . 



Septoplasty 

S e p t o p l a s t y i s a c o n s e r v a t i v e a p p r o a c h t o s e p t a l s u r g e r y ; a s 

m u c h o f t h e s e p t a l f r a m e w o r k a s p o s s i b l e i s r e t a i n e d . 

M u c o - p e r i c h o n d r i a l / p e r i o s t e a l f l a p i s g e n e r a l l y r a i s e d o n l y 

o n o n e s i d e . T h i s o p e r a t i o n h a s a l m o s t r e p l a c e d t h e S M R 

o p e r a t i o n . 

[ I n d i c a t i o n s  

S y m p t o m a t i c d e v i a t e d s e p t u m . 

A s a p a r t o f s e p t o r h i n o p l a s t y f o r c o s m e t i c r e a s o n s . 

A s a n a p p r o a c h t o h y p o p h y s e c t o m y . 

I . R e c u r r e n t e p i s t a x i s d u e t o s e p t a l s p u r . 

C o n t r a i n d i c a t i o n s 

1. A c u t e n a s a l o r s i n u s i n f e c t i o n . 

2 . U n t r e a t e d d i a b e t e s . 

H y p e r t e n s i o n . 

4 . B l e e d i n g d i a t h e s i s . 

C 

F i g u r e 85.1 

S e p t a l c a r t i l a g e is s t r a i g h t e n e d b y s c o r i n g t h e c a r t i l a g e o n che c o n c a v e s i d e t o r e m o v e i n t e r l o c k e d c a r t i l a g e s t r e s s e s ( A ) , o r b y s h a v i n g 

t h e c o n v e x s i d e o f c a r t i l a g e ( B ) , D i s l o c a t e d s e p t a l c a r t i l a g e c a n b e r e p l a c e d i n t h e m a x i l l a r y g r o o v e o r o n t h e a n t e r i o r n a s a l s p i n e b y 

e x c i s i o n o f t h e c a r t i l a g e a l o n g t h e f l o o r o f n o s e a n d f i x i n g i t w i t h a s u t u r e ( C ) . 



Operative Surgery 

A n a e s t h e s i a 

L o c a l o r g e n e r a l . 

P o s i t i o n 

S a m e as f o r S M R o p e r a t i o n . 

T e c h n i q u e 

1 . I n f i l t r a t e t h e s e p t u m w i t h 1 % l i g n o c a i n e w i t h a d r e n a 

l i n e , 1 : 1 0 0 , 0 0 0 . 

I n c a s e s o f d e v i a t e d s e p t u m , m a k e a s l i g h t l y c u r v i l i n 

e a r i n c i s i o n , 2 - 3 m m a b o v e t h e c a u d a l e n d o f s e p t a l 

c a r t i l a g e o n t h e c o n c a v e s i d e ( K i l l i a n ' s i n c i s i o n ) . I n 

c a s e o f c a u d a l d i s l o c a t i o n , a t r a n s f i x i o n o r h e m i t r a n s -

f i x i o n ( F r e e r ' s ) i n c i s i o n i s m a d e . 

R a i s e m u c o p e r i c h o n d r i a l / m u c o p e r i o s t e a l f l a p o n o n e 

s i d e o n l y . 

4 . S e p a r a t e s e p t a l c a r t i l a g e f r o m t h e v o m e r a n d e t h m o i d 

p l a t e a n d r a i s e m u c o p e r i o s t e a l flap o n t h e o p p o s i t e 

s i d e o f s e p t u m . 

5 . R e m o v e m a x i l l a r y c r e s t t o r e a l i g n t h e s e p t a l c a r t i l a g e . 

6 . C o r r e c t t h e b o n y s e p t u m b y r e m o v i n g t h e d e f o r m e d 

p a r t s . D e f o r m e d s e p t a l c a r t i l a g e i s c o r r e c t e d b y v a r i 

o u s m e t h o d s , s u c h a s : 

( i ) S c o r i n g o n t h e c o n c a v e s i d e ( F i g . 8 5 . 1 ) . 

( i i ) C r o s s - h a t c h i n g o r m o r s e l i z i n g . 

( i i i ) S h a v i n g . 

( i v ) W e d g e e x c i s i o n . 

F u r t h e r m a n i p u l a t i o n s l i k e r e a l i g n m e n t o f n a s a l s p i n e , 

s e p a r a t i o n o f s e p t a l c a r t i l a g e f r o m u p p e r l a t e r a l c a r t i 

l a g e s , i m p l a n t a t i o n o f c a r t i l a g e s t r i p i n t h e c o l u m e l l a 

o r t h e d o r s u m o f n o s e m a y b e r e q u i r e d . 

T r a n s - s e p t a l s u t u r e s a r e p u t t o c o a p t m u c o p e r i c h o n 

d r i a l flaps. 

N a s a l p a c k . 

P o s t - o p e r a t i v e C o m p l i c a t i o n s J 

S a m e as f o r S M R o p e r a t i o n . 

1. Bleeding. 

2 . Septal haematoma and abscess. 

Septal perforation. 

Persistence of septal d e v i a t i o n , o r e x t e r n a l n a s a l d e f o r m i t y . 



Diagnost ic Nasal Endoscopy 

L i k e a n t e r i o r a n d p o s t e r i o r r h i n o s c o p y , e n d o s c o p y o f n o s e 

a n d n a s o p h a r y n x h e l p s i n t h e d i a g n o s i s o f d i s e a s e s o f n o s e , 

p a r a n a s a l s i n u s e s ( P N S ) a n d t h e n a s o p h a r y n x . B e c a u s e o f 

t h e b r i g h t e r i l l u m i n a t i o n , m a g n i f i c a t i o n a n d a n g l e d v i e w 

p r o v i d e d b y t h e e n d o s c o p e s , i t i s p o s s i b l e t o e x a m i n e a l l 

c l e f t s a n d c r e v i c e s o f t h e n o s e a n d n a s o p h a r y n x . I t i s a n 

i m p o r t a n t p a r t o f e x a m i n a t i o n o f n o s e a n d n a s o p h a r y n x . 

^ I n d i c a t i o n s 

T o d i a g n o s e a n y d i s e a s e o f t h e n o s e a n d P N S . 

2 . T o d i a g n o s e s o u r c e o f b l e e d i n g i n e p i s t a x i s . 

3 . T o a s s e s s r e s p o n s e t o m e d i c a l o r s u r g i c a l t r e a t m e n t o f 

t h e n o s e a n d P N S d i s e a s e . 

4 . T o t a k e a p r e c i s e b i o p s y f r o m n o s e a n d n a s o p h a r y n x . 

A n a e s t h e s i a 

T o p i c a l a n a e s t h e s i a w i t h 4% x y l o c a i n e a n d a v a s o c o n s t r i c t o r 

( o x y m e t a z o l i n e ) , f i r s t as a n a s a l s p r a y a n d t h e n n a s a l p a c k s . 

P o s i t i o n 

S i t t i n g o r s u p i n e . 

T e c h n i q u e 

A f t e r n a s a l p a c k s a r e r e m o v e d , e n d o s c o p y i s p e r f o r m e d b y 

t h r e e p a s s e s : 

First Pass (Examination of nasopharynx and 
inferior meatus) 

1. F i r s t o b t a i n a g e n e r a l v i e w o f t h e n a s a l c a v i t y . L o o k 

f o r a n y s e p t a l d e v i a t i o n o r s p u r s a n d t h e i r s i z e , m u c o u s 

o r p u r u l e n t d i s c h a r g e i n t h e n a s a l c a v i t y a n d c o l o u r o f 

t h e n a s a l m u c o u s m e m b r a n e . 

2 . P a s s t h e e n d o s c o p e a l o n g t h e f l o o r o f n o s e i n t o t h e 

n a s o p h a r y n x a n d e x a m i n e : ( i ) o p e n i n g o f e u s t a c h i a n 

t u b e , ( i i ) w a l l s o f n a s o p h a r y n x , ( i i i ) u p p e r s u r f a c e o f 

s o f t p a l a t e a n d u v u l a , a n d ( i v ) o p e n i n g o f e u s t a c h i a n 

t u b e o f o p p o s i t e s i d e . T o s e e t h e s e s t r u c t u r e s e n d o 

s c o p e i s r o t a t e d . 

3 . W i t h d r a w t h e e n d o s c o p e s l i g h t l y a n d e x a m i n e 

t h e m a r g i n s o f c h o a n a a n d p o s t e r i o r e n d s o f 

t u r b i n a t e s . 

4 . W i t h d r a w e n d o s c o p e s l o w l y a n d a t t h e s a m e t i m e 

e x a m i n e i n f e r i o r m e a t u s f o r o p e n i n g o f n a s o l a c r i m a l 

d u c t a n d H a s n e r ' s v a l v e . S l i g h t p r e s s u r e o v e r t h e l a c 

r i m a l s a c m a y e x p r e s s a d r o p o r t w o o f l a c r i m a l fluid 

t h r o u g h t h e n a s o l a c r i m a l o p e n i n g . 

I n s t r u m e n t s 

! . 4 m m 3 0 ° e n d o s c o p e 

2 . 7 m m 3 0 ° e n d o s c o p e 1 R e q u i r e d w h e n n a s a l 

2 . 7 n u n 7 0 ° e n d o s c o p e j p a s s a g e s a r e n a r r o w 

2 . F r e e r ' s e l e v a t o r o r e l e v a t o r w i t h a s u c t i o n c h a n n e l 

S u c t i o n t i p s 

B i o p s y f o r c e p s 

5 . A n t i f o g s o l u t i o n o r S a v l o n ™ t o p r e v e n t f o g g i n g o f 

t h e e n d o s c o p i c l e n s . 

Second Pass (Examination of the sphenoethmoidal recess, 

superior meatus and openings of sphenoid sinus and 

posterior ethmoidal cells) 

E n d o s c o p e i s p a s s e d m e d i a l t o m i d d l e t u r b i n a t e t o 

e x a m i n e p o s t e r i o r p a r t o f m i d d l e t u r b i n a t e , s p h e n o e t h 

m o i d a l r e c e s s , s u p e r i o r t u r b i n a t e a n d m e a t u s , o p e n i n g s o f 

p o s t e r i o r e t h m o i d c e l l s ( i n t h e s u p e r i o r m e a t u s ) a n d o p e n 

i n g o f s p h e n o i d s i n u s i n t h e p o s t e r i o r w a l l o f s p h e n o e t h 

m o i d a l r e c e s s b e t w e e n t h e n a s a l s e p t u m a n d s u p e r i o r 

t u r b i n a t e . 



Operative Surgery 

Third Pass (Examination of the middle meatus in detail) 

E n d o s c o p e i s p a s s e d f r o m t h e f r o n t i n t o t h e m i d d l e m e a t u s . 

S o m e t i m e s m i d d l e t u r b i n a t e n e e d s t o b e d i s p l a c e d m e d i 

a l l y o r 2 . 7 m m 3 0 ° e n d o s c o p e h a v e t o b e u s e d . E x a m i n e 

u n c i n a t e p r o c e s s , b u l l a e t h m o i d a l i s , h i a t u s s e m i l u n a r i s , 

s i n u s o f t h e t u r b i n a t e ( c a v i t y o n l a t e r a l s i d e o f m i d d l e t u r 

b i n a t e ) a n d t h e f r o n t a l r e c e s s . 

S o m e t i m e s m i d d l e m e a t u s i s b e t t e r e n t e r e d f r o m b e h i n d 

w h e r e t h e s p a c e i s w i d e r t h a n f r o m t h e f r o n t a n d s t r u c t u r e s 

a r e s e e n f r o m b e h i n d f o r w a r d , e . g . b a s a l l a m i n a , b u l l a e t h 

m o i d a l i s , h i a t u s s e m i l u n a r i s , s i n u s o f t h e t u r b i n a t e a n d 

u n c i n a t e p r o c e s s a n d t h e f r o n t a l r e c e s s . 

J| Complications 

S o m e t i m e s b l e e d i n g c a n o c c u r d u e t o s u c t i o n o r m a n i p u 

l a t i o n o f i n s t r u m e n t s . I t i s u s u a l l y m i l d a n d e a s i l y c o n 

t r o l l e d b y v a s o c o n s t r i c t o r n a s a l d r o p s . 



Endoscopic Sinus Surgery 

E n d o s c o p i c s u r g e i y h a s m a d e a g r e a t c o n t r i b u t i o n t o w a r d s 

m a n a g e m e n t o f s i n u s d i s e a s e . I n d i c a t i o n s f o r c o n v e n t i o n a l 

o p e r a t i o n s l i k e t h o s e o f C a l d w e l l - L u c , f r o n t a l s i n u s o p e r a 

t i o n s , e x t e r n a l e t h m o i d e c t o m y h a v e g r e a t l y r e d u c e d . 

E n d o s c o p i c s u r g e r y i s m i n i m a l l y i n v a s i v e s u r g e r y a n d d o e s 

n o t r e q u i r e s k i n i n c i s i o n s o r r e m o v a l o f i n t e r v e n i n g b o n e t o 

a c c e s s t h e d i s e a s e . I n t h e s i n u s e s , v e n t i l a t i o n a n d d r a i n a g e o f 

t h e s i n u s e s i s e s t a b l i s h e d p r e s e r v i n g t h e n a s a l a n d s i n u s 

m u c o s a a n d i t s f u n c t i o n o f m u c o c i l i a r y c l e a r a n c e . A d v a n c e s 

i n e n d o s c o p i c s u r g e r y h a v e b e e n p o s s i b l e d u e t o : 

D e v e l o p m e n t o f b e t t e r o p t i c s . 

2 . I m p r o v e d b r i g h t e r i l l u m i n a t i o n . 

3 . D e v e l o p m e n t o f m i c r o s u r g i c a l i n s t r u m e n t s t o w o r k 

w i t h t h e e n d o s c o p e s a n d p r e c i s e r e m o v a l o f t i s s u e 

w i t h s h a r p c u t s w i t h o u t s t r i p p i n g t h e m u c o s a . 

4 . C o n c o m i t a n t d e v e l o p m e n t s i n i m a g i n g t e c h n i q u e s 

l i k e C T a n d M R I t o p r e c i s e l y d e f i n e t h e a r e a o f 

p a t h o l o g y . 

5 . I n t r o d u c t i o n o f p o w e r e d i n s t r u m e n t a t i o n i n t h e f o r m 

o f s o f t - t i s s u e s h a v e r s a l s o c a l l e d m i c r o - d e b r i d e r s ( t o 

r e m o v e n a s a l p o l y p s , s o f t - t i s s u e m a s s e s o r m u c o s a ) 

h e l p r e d u c e b l e e d i n g t o a g r e a t e x t e n t w h i l e b o n e -

c u t t i n g d r i l l s h e l p e n d o s c o p i c s u r g e r y o f f r o n t a l s i n u s , 

l a c r i m a l s a c , e t c . t o r e m o v e b o n y o b s t r u c t i o n . 

6 . T h e l a t e s t a d v a n c e m e n t h a s b e e n t h e c o m p u t e r - a s 

s i s t e d i m a g e - g u i d e d n a v i g a t i o n a l s u r g e r y i n d i f f i c u l t 

c a s e s o r r e v i s i o n a l s u r g e r y w h e n l a n d m a r k s a r e n o t 

e a s y t o i d e n t i f y . 

I n d i c a t i o n s 

1 . C h r o n i c b a c t e r i a l s i n u s i t i s u n r e s p o n s i v e t o a d e q u a t e 

m e d i c a l t r e a t m e n t . 

R e c u r r e n t a c u t e b a c t e r i a l s i n u s i t i s . 

P o l y p o i d r h i n o s i n u s i t i s ( d i f f u s e n a s a l p o l y p o s i s ) . 

F u n g a l s i n u s i t i s w i t h f u n g a l b a l l o r n a s a l p o l y p i . 

A n t r o c h o a n a l p o l y p . 

M u c o c e l e o f f r o n t o e t h m o i d o r s p h e n o i d s i n u s . 

C o n t r o l o f e p i s t a x i s b y e n d o s c o p i c c a u t e r y . 

R e m o v a l o f f o r e i g n b o d y f r o m t h e n o s e o r s i n u s . 

9 . E n d o s c o p i c s e p t o p l a s t y . 

A d v a n c e d N a s a l E n d o s c o p i c T e c h n i q u e s 

1 . R e m o v a l o f b e n i g n t u m o u r s , e . g . i n v e r t e d p a p i l l o m a s 

o r a n g i o f i b r o m a s . 

O r b i t a l a b s c e s s o r c e l l u l i t i s m a n a g e m e n t . 

3 . D a c r y o c y s t o r h i n o s t o m y . 

R e p a i r o f C S F l e a k . 

5 . P i t u i t a r y s u r g e r y . 

O p t i c n e r v e d e c o m p r e s s i o n . 

7 . O r b i t a l d e c o m p r e s s i o n f o r G r a v e s d i s e a s e . 

8 . C o n t r o l o f p o s t e r i o r e p i s t a x i s ( e n d o s c o p i c c l i p p i n g o f 

s p h e n o p a l a t i n e a r t e r y ) . 

C h o a n a l a t r e s i a . 

C o n t r a i n d i c a t i o n s 

I n e x p e r i e n c e a n d l a c k o f p r o p e r i n s t r u m e n t a t i o n . 

D i s e a s e i n a c c e s s i b l e b y e n d o s c o p i c p r o c e d u r e s , e . g . 

l a t e r a l f r o n t a l s i n u s d i s e a s e a n d s t e n o s i s o f i n t e r n a l 

o p e n i n g o f f r o n t a l s i n u s . 

O s t e o m y e l i t i s . 

T h r e a t e n e d i n t r a c r a n i a l o r i n t r a o r b i t a l c o m p l i c a t i o n . 

A n a e s t h e s i a 
G e n e r a l a n a e s t h e s i a i s p r e f e r r e d b y m o s t o f t h e s u r g e o n s . 

L o c a l a n a e s t h e s i a w i t h i . v . s e d a t i o n c a n b e u s e d i n a d u l t s 

w h e n l i m i t e d w o r k i s t o b e d o n e . 

P o s i t i o n 

P a t i e n t l i e s f l a t i n s u p i n e p o s i t i o n w i t h h e a d r e s t i n g o n a 

r i n g o r h e a d r e s t . S o m e a l s o p r e f e r t o r a i s e i t b y 1 5 ° . 



O p e r a t i v e S u r g e r y 

T e c h n i q u e s (F ig . 8 7 . 1 

T w o s u r g i c a l t e c h n i q u e s a r e f o l l o w e d : 

( a ) A n t e r i o r t o p o s t e r i o r ( S t a m m b e r g e r ' s t e c h n i q u e ) : I n 

t h i s t e c h n i q u e s u r g e r y p r o c e e d s f r o m u n c i n a t e p r o 

c e s s b a c k w a r d t o s p h e n o i d s i n u s . A d v a n t a g e o f t h i s 

t e c h n i q u e i s t o t a i l o r t h e e x t e n t o f s u r g e r y t o t h e 

e x t e n t o f d i s e a s e . 

P o s t e r i o r t o a n t e r i o r ( W i g a n d ' s t e c h n i q u e ) : S u r g e r y 

s t a r t s a t t h e s p h e n o i d s i n u s a n d p r o c e e d s a n t e r i o r l y 

a l o n g t h e b a s e o f s k u l l a n d m e d i a l o r b i t a l w a l l . T h i s i s 

m o s t l y d o n e i n e x t e n s i v e p o l y p o s i s o r i n r e v i s i o n a l 

s i n u s s u r g e r y . 

S t e p s o f O p e r a t i o n 

1 . R e m o v e t h e p l e d g e t s o f c o t t o n k e p t f o r n a s a l d e c o n -

g e s t i o n a n d t o p i c a l a n a e s t h e s i a . 

2 . I n s p e c t t h e n o s e w i t h 4 m m 0 ° e n d o s c o p e o r d o c o m 

p l e t e n a s a l e n d o s c o p y i f n o t a l r e a d y d o n e . 

3 . I n j e c t s u b m u c o s a l l y 1 % l i g n o c a i n e w i t h 1 : 1 0 0 , 0 0 0 

a d r e n a l i n e u n d e r e n d o s c o p i c c o n t r o l ( F i g . 8 7 . 2 ) : 

( a ) O n t h e l a t e r a l w a l l , n e a r t h e u p p e r e n d o f m i d d l e 

t u r b i n a t e . 

( b ) O n t h e l a t e r a l w a l l , j u s t b e l o w t h e f i r s t i n j e c t i o n . 

( c ) O n t h e l a t e r a l w a l l , j u s t a b o v e t h e i n f e r i o r 

t u r b i n a t e . 

( d ) I n t h e m i d d l e t u r b i n a t e , p o s t e r i o r a s p e c t . 

( e ) P o s t e r i o r a s p e c t o f n a s a l s e p t u m . 

4 . R e p l a c e c o t t o n p l e d g e t s a n d r e p e a t i n j e c t i o n s o n t h e 

o p p o s i t e s i d e i f b i l a t e r a l F E S S i s t o b e d o n e . 

M e d i a l i s e t h e m i d d l e t u r b i n a t e a n d i d e n t i f y t h e u n c i n a t e p r o 

c e s s a n d b u l l a e t h m o i d a l i s . I f m i d d l e t u r b i n a t e i s l a r g e , p a r t i a l 

o r t o t a l t u r b i n e c t o m y i s p e i f o n n e d . I n c a s e o f c o n c h a b u l l o s a , 

l a t e r a l l a m e l l a i s r e m o v e d . D e f i n i t i v e s u r g i c a l s t e p s i n c l u d e : 

1. U n c i n e c t o m y U n c i n a t e p r o c e s s i s i n c i s e d w i t h s i c k l e 

k n i f e a n d r e m o v e d w i t h B l a k e s l e y f o r c e p s . 

2 . I d e n t i f i c a t i o n a n d e n l a r g e m e n t o f m a x i l l a r y 

o s t i u m M a x i l l a r y o s t i u m l i e s a b o v e t h e i n f e r i o r t u r 

b i n a t e a n d p o s t e r i o r t o l o w e r t h i r d o f u n c i n a t e p r o 

c e s s . O n c e l o c a l i s e d , i t i s e n l a r g e d a n t e r i o r l y w i t h a 

b a c k - b i t i n g f o r c e p s o r p o s t e r i o r l y w i t h a t h r o u g h c u t -

s t r a i g h t f o r c e p s . 

3 . B u l l e c t o m y B u l l a e t h m o i d a l i s i s p e n e t r a t e d w i t h 

c u r e t t e o r B l a k e s l e y f o r c e p s a n d r e m o v e d . A v o i d 

i n j u r y t o m e d i a l o r b i t a l w a l l , s k u l l b a s e o r a n t e r i o r 

e t h m o i d a l a r t e i y . 

4 . P e n e t r a t i o n o f b a s a l l a m e l l a a n d r e m o v a l o f p o s 

t e r i o r e t h m o i d ce l l s B a s a l l a m e l l a i s t h e d i v i d i n g t h i n 

b o n y s e p t u m b e t w e e n a n t e r i o r a n d p o s t e r i o r e t h m o i d 

F i g u r e 87.1 

E n d o s c o p i c s u r g e r y i n p r o g r e s s . E n d o s c o p e a n d o t h e r s u r g i c a l 

i n s t r u m e n t s a r e p a s s e d t h r o u g h t h e n o s e a n d s u r g e r y p e r 

f o r m e d b y l o o k i n g a t t h e m o n i t o r . 

Inferior 
turbinate 

F i g u r e 87.2 

Middle 
turbinate 

S i t e s o f i n j e c t i o n ( i n d i c a t e d b y s t a r s ) j u s t a n t e r i o r t o u n c i n a t e 

p r o c e s s o n t h e l a t e r a l w a l l o f r i g h t s i d e o f n o s e . 

c e l l s . I t i s p e n e t r a t e d i n t h e l o w e r a n d m e d i a l p a r t w i t h 

a s m a l l c u r e t t e a n d t h e n r e m o v e d w i t h B l a k e s l e y f o r 

c e p s . P o s t e r i o r e t h m o i d c e l l s a r e e x e n t c r a t e d . O p t i c 

n e r v e i s a t risk i f O n o d i c e l l i s p r e s e n t . O n o d i c e l l i s a 

p o s t e r i o r e t h m o i d c e l l w h i c h e x t e n d s i n t o t h e s p h e n o i d 

b o n e l a t e r a l a n d s u p e r i o r t o t h e s p h e n o i d s i n u s . 

C l e a r a n c e o f f r o n t a l r e c e s s a n d f r o n t a l s i n u s o 

t o m y I f f r o n t a l s i n u s i s c l e a r o n C T s c a n a n d p a t i e n t 

a l s o d o e s n o t s u f f e r f r o m f r o n t a l h e a d a c h e s , n o t h i n g 

n e e d t o b e d o n e . I n t h e e v e n t o f f r o n t a l s i n u s d i s e a s e , 

f r o n t a l r e c e s s i s c l e a r e d a n d f r o n t a l s i n u s d r a i n a g e 

e s t a b l i s h e d . 

O p e n i n g o f f r o n t a l s i n u s i s s i t u a t e d l a t e r a l t o 

a t t a c h m e n t o f m i d d l e t u r b i n a t e , m e d i a l t o m e d i a l 

o r b i t a l w a l l , a n t e r i o r t o a n t e r i o r e t h m o i d a l a r t e r y a n d 



E n d o s c o p i c S i n u s S u r g e r y 

p o s t e r i o r t o a g g e r n a s i c e l l ( s ) . S u r g e r y i n t h e a r e a o f 

f r o n t a l r e c e s s i s c h a l l e n g i n g a s a n y d i s r e s p e c t t o t h e 

m u c o s a i n t h i s a r e a w o u l d l e a d t o s t e n o s i s o f f r o n t a l 

s i n u s o p e n i n g w i t h m u c o c e l e f o r m a t i o n o r r e c u r r e n t 

f r o n t a l s i n u s i t i s . 

6. S p h e n o i d o t o m y T h i s s t e p i s d o n e a f t e r c l e a r a n c e o f 

p o s t e r i o r e t h m o i d c e l l s o r a f t e r f r o n t a l s i n u s o t o m y . I t 

i s o m i t t e d i f s i n u s i s h e a l t h y . I n t h i s p r o c e d u r e a n t e r i o r 

w a l l o f s p h e n o i d s i n u s i s r e m o v e d , a n d p u s a n d i n s p i s 

s a t e d m a t e r i a l f r o m w i t h i n t h e s i n u s r e m o v e d . T h e r e 

a r e t w o w a y s t o r e m o v e t h e a n t e r i o r s i n u s w a l l : 

( a ) B y e n t e r i n g t h e s p h e n o i d s i n u s a n t e r i o r a n d i n f e 

rior t o t h e e t h m o i d c a v i t y c r e a t e d b y t h e a b o v e 

s t e p s . 

( b ) B y e n l a r g i n g t h e o p e n i n g o f s p h e n o i d s i n u s w i t h 

B l a k e s l e y f o r c e p s o r J - c u r e t t e . S i n u s o p e n i n g i s 

i d e n t i f i e d a f t e r r e m o v a l o f t h e p o s t e r i o r - i n f e r i o r 

p o r t i o n o f s u p e r i o r t u r b i n a t e n e a r t h e n a s a l s e p 

t u m a n d a b o u t 1 . 0 c m a b o v e t h e u p p e r b o r d e r o f 

p o s t e r i o r c h o a n a . 

N a s a l p a c k s F i n a l l y t h e n a s a l p a c k s a r e a p p l i e d , i f 

s e p t a l s u r g e r y h a s a l s o b e e n d o n e w i t h F E S S o r t o s t o p 

a n y b l e e d i n g f r o m t h e n a s a l c a v i t y . 

P o s t - o p e r a t i v e C a r e 

I t i s i n d i v i d u a l i s e d a c c o r d i n g t o t h e e x t e n t o f s u r g e r y 

d o n e . 

I . 

2 . 

A. 

7). 

h. 

R e m o v a l o f n a s a l p a c k s N a s a l p a c k s , i f k e p t , a r e 

r e m o v e d a t t h e t i m e o f d i s c h a r g e 2 4 h o u r s a f t e r t h e 

o p e r a t i o n . 

A n t i b i o t i c s A n i n t r a o p e r a t i v e i n t r a v e n o u s a n t i b i o t i c 

( a m o x y c l a v , c e p h a l o s p o r i n o r q u i n o l o n e ) i s a d m i n i s 

t e r e d a n d t h e n c o n t i n u e d f o r 7 — 1 0 d a y s b y o r a l 

r o u t e . 

A n t i h i s t a m i n i c s F o r a l l e r g i c p a t i e n t s . 

A n a l g e s i c s F o r r e l i e f o f p o s t - o p e r a t i v e p a i n . 

N a s a l i r r i g a t i o n s S a l i n e i r r i g a t i o n s a r e s t a r t e d a f t e r 

1 w e e k p o s t - o p e r a t i v e l y t o r e m o v e b l o o d c l o t s , c r u s t s 

a n d s e c r e t i o n s a n d c o n t i n u e d o n c e o r t w i c e a d a y f o r 

1 w e e k . 

S t e r o i d n a s a l s p r a y s R e q u i r e d i n c a s e s o f n a s a l a l l e r g y 

o r t h o s e o p e r a t e d f o r n a s a l p o l y p s . 

T a b l e 87.1 Major and minor complications of endoscopic 
sinus surgery 

M a j o r M i n o r 

1 . O r b i t a l h a e m o r r h a g e 

2 . L o s s o f v i s i o n / b l i n d n e s s 

3 . D i p l o p i a 

4. C S F l e a k 

5 . M e n i n g i t i s 

6 . B r a i n a b s c e s s 

7 . M a s s i v e h a e m o r r h a g e 

r e q u i r i n g 

b l o o d t r a n s f u s i o n 

8 . I n t r a c r a n i a l 

h a e m o r r h a g e a n d 

d i r e c t b r a i n t r a u m a 

9 . A n o s m i a 

1 0 . I n j u r y t o i n t e r n a l c a r o t i d 

a r t e r y i n s p h e n o i d s i n u s 

1 1 . I n j u r y t o n a s o l a c r i m a l 

d u c t a n d e p i p h o r a 

1 2 . D e a t h 

1 . P e r i o r b i t a l e c c h y m o s i s 

2 . P e r i o r b i t a l e m p h y s e m a 

3 . P o s t - o p e r a t i v e e p i s t a x i s 

4. P o s t - o p e r a t i v e i n f e c t i o n : 

r h i n i t i s o r s i n u s i t i s 

5 . A d h e s i o n s 

6 . S t e n o s i s o f m a x i l l a r y o r 

f r o n t a l s i n u s o p e n i n g 

7 . E x a c e r b a t i o n o f a s t h m a 

8 . H y p o s m i a 

9 . D e n t a l p a i n 

E n d o s c o p i c t o i l e t B l o o d c l o t s , c r u s t s a n d d e b r i s a r e 

r e m o v e d b y s u c t i o n a n d f o r c e p s from t h e e t h m o i d 

a r e a l a t e r a l t o m i d d l e t u r b i n a t e . A n y a d h e s i o n f o r m a ¬

t i o n i n t h e n o s e i s d i v i d e d w i t h s u c t i o n . H e a l t h y 

m u c o s a s h o u l d n o t b e d i s t u r b e d . S u c t i o n c a n b e d o n e 

from w i t h i n t h e m a x i l l a r y s i n u s w i t h a c u r v e d c a n 

n u l a . S i n c e t h e e n d o s c o p i c c l e a r a n c e i s a p a i n f u l p r o 

c e s s , t o p i c a l n a s a l a n a e s t h e t i c w i t h a d e c o n g e s t a n t i s 

s p r a y e d b e f o r e t h e p r o c e d u r e . 

P a t i e n t p a y s w e e k l y v i s i t s f o r i n s p e c t i o n o f t h e c a v i t y f o r 

4 w e e k s a n d t h e r e a f t e r as r e q u i r e d t i l l m u c o s a l i s a t i o n o f 

t h e c a v i t y i s c o m p l e t e . 

C o m p l i c a t i o n s 

T h e y a r e s i m i l a r t o c o n v e n t i o n a l s u r g e r y o f e t h m o i d c o m 

p l e x a n d c a n b e d i v i d e d i n t o m a j o r a n d m i n o r . M o s t l y 

t h e y i n v o l v e o r b i t o r s k u l l b a s e , o r a r e o f g e n e r a l n a t u r e 

(see T a b l e 8 7 . 1 ) . M a n y o f t h e c o m p l i c a t i o n s a r e p r e v e n t 

a b l e b y c a r e f u l s u r g i c a l t e c h n i q u e . 



Direct Laryngoscopy 

I t i s d i r e c t v i s u a l i s a t i o n o f l a r y n x a n d h y p o p h a r y n x . 

I n d i c a t i o n s ^̂ Ĵ 

A. Diagnostic 

1 - W h e n i n d i r e c t l a r y n g o s c o p y i s n o t p o s s i b l e as i n 

i n f a n t s a n d y o u n g c h i l d r e n , a n d t h e s y m p t o m a t o l o g y 

p o i n t s t o l a r y n x a n d / o r h y p o p h a r y n x , e . g . h o a r s e n e s s , 

d y s p n o e a , s t r i d o r a n d d y s p h a g i a . 

2 . W h e n i n d i r e c t l a r y n g o s c o p y h a s n o t b e e n s u c c e s s f u l , 

e . g . d u e t o e x c e s s i v e g a g r e f l e x o r o v e r h a n g i n g e p i g l o t 

t i s o b s c u r i n g a p a r t o f t h e c o m p l e t e v i e w o f t h e l a r y n x . 

3 . T o e x a m i n e h i d d e n a r e a s o f : 

Hypopharynx: B a s e o f t o n g u e , v a l l e c u l a e a n d l o w e r 

p a r t o f p y r i f o r m f o s s a . 

Larynx: I n f r a h y o i d e p i g l o t t i s , a n t e r i o r c o m m i s s u r e , 

v e n t r i c l e s a n d s u b g l o t t i c r e g i o n . 

4 . T o f i n d t h e e x t e n t o f g r o w t h a n d t a k e a b i o p s y . 

B. Therapeutic 

1. R e m o v a l o f b e n i g n l e s i o n s o f l a r y n x , e . g . p a p i l l o m a , 

f i b r o m a , v o c a l n o d u l e , p o l y p o r c y s t . 

2 . R e m o v a l o f f o r e i g n b o d i e s f r o m l a r y n x a n d 

h y p o p h a r y n x . 

3 . D i l a t a t i o n o f l a r y n g e a l s t r i c t u r e s . 

C o n t r a i n d i c a t i o n s 

D i s e a s e s o r i n j u r i e s o f c e r v i c a l s p i n e . 

2 . M o d e r a t e o r m a r k e d r e s p i r a t o r y o b s t r u c t i o n u n l e s s 

t h e a i r w a y h a s b e e n p r o v i d e d b y t r a c h e o s t o m y . 

3 . R e c e n t c o r o n a r y o c c l u s i o n o r c a r d i a c d e c o m p e n s a t i o n . 

A n a e s t h e s i a 

G e n e r a l a n a e s t h e s i a i s p r e f e r r e d t h o u g h t h i s p r o c e d u r e c a n 

b e p e r f o r m e d u n d e r l o c a l a n a e s t h e s i a . I n i n f a n t s a n d y o u n g 

c h i l d r e n , n o a n a e s t h e s i a m a y b e r e q u i r e d i f p r o c e d u r e i s 

f o r d i a g n o s t i c p u r p o s e . 

^ P o s i t i o n j 

P a t i e n t l i e s s u p i n e . H e a d i s e l e v a t e d b y 1 0 — 1 5 c m b y p l a c 

i n g a p i l l o w u n d e r t h e o c c i p u t o r b y r a i s i n g h e a d f l a p o f 

t h e o p e r a t i o n t a b l e . N e c k i s f l e x e d o n t h o r a x a n d t h e h e a d 

e x t e n d e d o n a t l a n t o - o c c i p i t a l j o i n t (Barking-dog position). 

P r o c e d u r e | 

1. A p i e c e o f g a u z e i s p l a c e d o n t h e u p p e r t e e t h t o p r o 

t e c t t h e m a g a i n s t t r a u m a . 

2 . L a r y n g o s c o p e i s l u b r i c a t e d w i t h a l i t t l e a u t o c l a v e d 

l i q u i d p a r a f f i n o r g e l l y . 

3 . L a r y n g o s c o p e i s h e l d b y t h e h a n d l e i n t h e l e f t h a n d . 

R i g h t h a n d i s u s e d , t o r e t r a c t t h e l i p s a n d g u i d e t h e 

l a r y n g o s c o p e a n d t o h a n d l e s u c t i o n a n d i n s t r u m e n t s . 

4. L a r y n g o s c o p e i s i n t r o d u c e d b y o n e s i d e o f t h e t o n g u e 

w h i c h i s p u s h e d t o t h e o p p o s i t e s i d e t i l l p o s t e r i o r 

t h i r d o f t o n g u e i s r e a c h e d . I t i s t h e n m o v e d t o t h e 

m i d l i n e a n d l i f t e d f o r w a r d t o b r i n g t h e e p i g l o t t i s i n 

v i e w . 

5 . L a r y n g o s c o p e i s n o w a d v a n c e d b e h i n d t h e e p i g l o t t i s 

a n d l i f t e d f o r w a r d without levering it on the upper teeth or 

jaw ( F i g . 8 8 . 1 ) . T h i s g i v e s g o o d v i e w o f t h e i n t e r i o r o f 

t h e l a r y n x . 

6. I f a n t e r i o r c o m m i s s u r e l a r y n g o s c o p e i s b e i n g u s e d , i t s 

t i p c a n b e a d v a n c e d f u r t h e r b e t w e e n t h e v e n t r i c u l a r 

b a n d s t o e x a m i n e t h e v e n t r i c l e s a n d a n t e r i o r c o m m i s 

s u r e . I t c a n b e p a s s e d b e t w e e n t h e v o c a l c o r d s t o 

e x a m i n e t h e s u b g l o t t i c r e g i o n . 

F o l l o w i n g s t r u c t u r e s a r e e x a m i n e d s e r i a l l y : B a s e o f 

t o n g u e , r i g h t a n d l e f t v a l l e c u l a e , e p i g l o t t i s , ( i t s t i p , 

l i n g u a l a n d l a r y n g e a l s u r f a c e s ) , right a n d l e f t p y r i f o r m 

s i n u s e s , a r y e p i g l o t t i c f o l d s , a r y t e n o i d s , p o s t - c r i c o i d 

r e g i o n , b o t h f a l s e c o r d s , a n t e r i o r a n d p o s t e r i o r 



D i r e c t L a r y n g o s c o p y 

t h e p r o c e d u r e i s c o m p l e t e d , l a r y n g o s c o p e i s w i t h d r a w n 

a n d l i p s a n d t e e t h e x a m i n e d f o r a n y i n j u r y . 

P o s t - o p e r a t i v e C a r e 

1. P a t i e n t i s k e p t i n c o m a p o s i t i o n t o p r e v e n t a s p i r a t i o n 

o f b l o o d o r s e c r e t i o n s . 

2 . P a t i e n t ' s r e s p i r a t i o n s h o u l d b e w a t c h e d f o r a n y l a r y n 

g e a l s p a s m a n d c y a n o s i s . 

3 . T r a u m a t o l a r y n x , e s p e c i a l l y i f r e p e a t e d a t t e m p t s a t 

l a r y n g o s c o p y h a v e b e e n m a d e . I t m a y l e a d t o l a r y n 

g e a l o e d e m a a n d r e s p i r a t o r y d i s t r e s s . 

4 . B l e e d i n g m a y o c c u r from t h e o p e r a t i v e s i t e . P a t i e n t m a y 

s p i t b l o o d . C a r e s h o u l d b e t a k e n t o p r e v e n t a s p i r a t i o n . 

D i r e c t l a r y n g o s c o p y . 

c o m m i s s u r e , r i g h t a n d l e f t v e n t r i c l e s , r i g h t a n d l e f t 

v o c a l c o r d s a n d s u b g l o t t i c a r e a . M o b i l i t y o f v o c a l 

c o r d s s h o u l d a l s o b e o b s e r v e d . 

A r i g h t - a n g l e d t e l e s c o p e c a n b e u s e d t o s e e t h e u n d e r 

s u r f a c e o f v o c a l c o r d s a n d t h e w a l l s o f t h e s u b g l o t t i s . A f t e r 

C o m p l i c a t i o n s 

I n j u r y t o l i p s a n d t o n g u e i f t h e y a r e n i p p e d b e t w e e n 

t h e t e e t h a n d t h e l a r y n g o s c o p e . 

I n j u r y t o t e e t h . T h e y m a y g e t d i s l o d g e d a n d f a l l i n t o 

p h a r y n x . 

B l e e d i n g . 

L a r y n g e a l o e d e m a . 



Bronchoscopy 

B r o n c h o s c o p y i s o f t w o t y p e s : 

R i g i d . 

F l e x i b l e f i b r e o p t i c . 

T e c h n i q u e 

R I G I D B R O N C H O S C O P Y 

I n d i c a t i o n s 

A. Diagnostic 

I . T o f i n d o u t t h e c a u s e f o r w h e e z i n g , h a e m o p t y s i s , o r 

u n e x p l a i n e d c o u g h p e r s i s t i n g f o r m o r e t h a n 4 w e e k s . 

W h e n X - r a y c h e s t s h o w s : 

( a ) A t e l e c t a s i s o f a s e g m e n t , l o b e o r e n t i r e l u n g 

( b ) O p a c i t y l o c a l i s e d t o a s e g m e n t o r l o b e o f l u n g 

f c ) O b s t r u c t i v e e m p h y s e m a — t o e x c l u d e f o r e i g n b o d y 

( d ) H i l a r o r m e d i a s t i n a l s h a d o w s 

3 . V o c a l c o r d p a l s y . 

4 . C o l l e c t i o n o f b r o n c h i a l s e c r e t i o n s f o r c u l t u r e a n d s e n 

s i t i v i t y t e s t s , a c i d f a s t b a c i l l i , f u n g u s , m a l i g n a n t c e l l s . 

B. Therapeutic 

1 . R e m o v a l o f f o r e i g n b o d i e s . 

2 . R e m o v a l o f r e t a i n e d s e c r e t i o n s o r m u c u s p l u g i n c a s e s 

o f h e a d i n j u r i e s , c h e s t t r a u m a , t h o r a c i c o r a b d o m i n a l 

s u r g e r y , o r c o m a t o s e d p a t i e n t s . 

A n a e s t h e s i a 

G e n e r a l a n a e s t h e s i a w i t h n o e n d o t r a c h e a l t u b e o r w i t h 

o n l y a s m a l l b o r e c a t h e t e r i s o f t e n p r e f e r r e d . I t c a n a l s o b e 

d o n e u n d e r t o p i c a l s u r f a c e a n a e s t h e s i a . 

P o s i t i o n 

S a m e a s f o r d i r e c t l a r y n g o s c o p y . 

T h e r e a r e t w o m e t h o d s t o i n t r o d u c e b r o n c h o s c o p e : 

1 . Direct method. H e r e b r o n c h o s c o p e i s i n t r o d u c e d 

d i r e c t l y t h r o u g h t h e g l o t t i s . 

2 . Through laryngoscope. H e r e g l o t t i s i s f i r s t e x p o s e d w i t h 

t h e h e l p o f a s p a t u l a r t y p e l a r y n g o s c o p e a n d t h e n t h e 

b r o n c h o s c o p e i s i n t r o d u c e d t h r o u g h t h e l a r y n g o s c o p e 

i n t o t h e t r a c h e a . L a r y n g o s c o p e i s t h e n w i t h d r a w n . 

T h i s m e t h o d i s u s e f u l i n i n f a n t s a n d y o u n g c h i l d r e n , 

a n d i n a d u l t s w h o h a v e s h o r t n e c k a n d t h i c k t o n g u e . 

D e t a i l s o f T e c h n i q u e 

1 . A p i e c e o f g a u z e i s p l a c e d o n t h e u p p e r t e e t h f o r t h e i r 

p r o t e c t i o n a g a i n s t i n j u r y . 

2 . P r o p e r - s i z e d b r o n c h o s c o p e i s l u b r i c a t e d w i t h a s w a b 

o f a u t o c l a v e d l i q u i d p a r a f f i n o r g e l l y . I t i s h e l d b y t h e s h a f t 

i n s u r g e o n ' s r i g h t h a n d i n a p e n - l i k e f a s h i o n . F i n g e r s o f 

t h e l e f t h a n d a r e u s e d t o r e t r a c t t h e u p p e r l i p a n d g u i d e t h e 

b r o n c h o s c o p e . 

3 . N o w l o o k i n g t h r o u g h t h e s c o p e , t i p o f e p i g l o t t i s i s 

i d e n t i f i e d f i r s t a n d t h e s c o p e p a s s e d b e h i n d i t a n d t h e e p i 

g l o t t i s l i f t e d f o r w a r d t o e x p o s e t h e g l o t t i s . N o w b r o n c h o 

s c o p e i s r o t a t e d 9 0 ° c l o c k w i s e s o t h a t i t s b e v e l l e d t i p i s i n t h e 

a x i s o f g l o t t i s t o e a s e i t s e n t r y i n t o t h e t r a c h e a . O n c e t r a c h e a 

i s e n t e r e d , s c o p e i s r o t a t e d b a c k t o t h e o r i g i n a l p o s i t i o n . 

4 . B r o n c h o s c o p e i s g r a d u a l l y a d v a n c e d a n d t h e e n t i r e 

t r a c h e o b r o n c h i a l t r e e e x a m i n e d . A x i s o f b r o n c h o s c o p e 

s h o u l d b e m a d e t o c o r r e s p o n d w i t h a x e s o f t h e t r a c h e a 

a n d b r o n c h i . T o a c h i e v e t h i s , h e a d a n d n e c k a r e flexed t o 

t h e l e f t w h e n e x a m i n i n g t h e r i g h t b r o n c h i a l t r e e a n d v i c e 

v e r s a . 

O p e n i n g s o f a l l t h e s e g m e n t a l b r o n c h i i n b o t h t h e l u n g s 

a r e e x a m i n e d s e r i a t i m . 

5 . D i r e c t v i s i o n , r i g h t a n g l e d a n d r e t r o g r a d e t e l e 

s c o p e s c a n b e u s e d f o r m a g n i f i c a t i o n a n d d e t a i l e d 

e x a m i n a t i o n . 



6 . B i o p s y o f t h e l e s i o n o f s u s p i c i o u s a r e a c a n b e t a k e n . 

7. S e c r e t i o n s c a n b e c o l l e c t e d f o r e x f o l i a t i v e c y t o l o g y , 

o r b a c t e r i o l o g i c e x a m i n a t i o n . 

P o s t - o p e r a t i v e C a r e 

K e e p t h e p a t i e n t i n h u m i d a t m o s p h e r e . 

W a t c h f o r r e s p i r a t o r y d i s t r e s s . T h i s c o u l d b e d u e t o 

l a r y n g e a l s p a s m o r s u b g l o t t i c o e d e m a i f t h e p r o c e d u r e 

h a d b e e n u n d u l y p r o l o n g e d o r t h e b r o n c h o s c o p e 

i n t r o d u c e d r e p e a t e d l y . I n s p i r a t o r y s t r i d o r a n d s u p r a 

s t e r n a l r e t r a c t i o n w i l l i n d i c a t e n e e d f o r t r a c h e o s t o m y . 

C o m p l i c a t i o n s 

I n j u r y t o t e e t h a n d l i p s . 

2 . H a e m o r r h a g e f r o m t h e b i o p s y s i t e . 

3 . H y p o x i a a n d c a r d i a c a r r e s t . 

L a r y n g e a l o e d e m a . 

P r e c a u t i o n s D u r i n g B r o n c h o s c o p y 

S e l e c t p r o p e r s i z e o f b r o n c h o s c o p e a c c o r d i n g t o 

p a t i e n t ' s a g e (see T a b l e A l i n A p p e n d i x I I ) . 

D o n o t f o r c e b r o n c h o s c o p e t h r o u g h c l o s e d g l o t t i s . 

3 . R e p e a t e d r e m o v a l a n d i n t r o d u c t i o n o f b r o n c h o s c o p e 

s h o u l d b e a v o i d e d . 

4 . P r o c e d u r e s h o u l d n o t b e p r o l o n g e d b e y o n d 2 0 m i n 

u t e s i n i n f a n t s a n d c h i l d r e n , o t h e r w i s e i t m a y c a u s e 

s u b g l o t t i c o e d e m a i n p o s t - o p e r a t i v e p e r i o d . 

F L E X I B L E F I B R E O P T I C 

B R O N C H O S C O P Y 

T h e s e d a y s , flexible f i b r e o p t i c b r o n c h o s c o p y h a s r e p l a c e d 

r i g i d b r o n c h o s c o p y f o r d i a g n o s t i c p r o c e d u r e s p a r t i c u l a r l y 

i n a d u l t s . I t p r o v i d e s m a g n i f i c a t i o n a n d b e t t e r i l l u m i n a 

t i o n , a n d b e c a u s e o f t h e s m a l l e r s i z e o f s c o p e , p e r m i t s 

e x a m i n a t i o n o f s u b s e g m e n t a l b r o n c h i . I t i s a l s o e a s y t o u s e 

i n p a t i e n t s w i t h n e c k o r j a w a b n o r m a l i t i e s w h e r e rigid 

b r o n c h o s c o p y m a y a l m o s t b e i m p o s s i b l e t e c h n i c a l l y . T h i s 

p r o c e d u r e c a n b e p e r f o r m e d u n d e r t o p i c a l a n a e s t h e s i a a n d 

i s v e r y u s e f u l f o r b e d s i d e e x a m i n a t i o n o f t h e c r i t i c a l l y i l l 

p a t i e n t s . T h e s u c t i o n / b i o p s y c h a n n e l p r o v i d e d i n t h e 

f i b r e s c o p e h e l p s t o r e m o v e s e c r e t i o n s , i n s p i s s a t e d p l u g s o f 

m u c u s o r e v e n s m a l l f o r e i g n b o d i e s . F l e x i b l e b r o n c h o 

s c o p e c a n a l s o b e e a s i l y p a s s e d t h r o u g h e n d o t r a c h e a l t u b e 

o r t h e t r a c h e o s t o m y o p e n i n g . H o w e v e r , i t h a s l i m i t e d 

u t i l i t y i n c h i l d r e n b e c a u s e o f t h e p r o b l e m s o f v e n t i l a t i o n . 



Oesophagoscopy 

O e s o p h a g o s c o p y i s o f t w o t y p e s : 

1. R i g i d o e s o p h a g o s c o p y . 

F l e x i b l e f i b r e - o p t i c o e s o p h a g o s c o p y . 

R I G I D O E S O P H A G O S C O P Y 

Indications 

A. Diagnostic 

1. T o i n v e s t i g a t e c a u s e f o r d y s p h a g i a , e . g . c a n c e r 

o e s o p h a g u s , c a r d i a c a c h a l a s i a , s t r i c t u r e s , o e s o p h a g i t i s , 

d i v e r t i c u l a , e t c . 

T o f i n d c a u s e f o r r e t r o s t e r n a l b u r n i n g , e . g . r e f l u x 

o e s o p h a g i t i s o r h i a t u s h e r n i a . 

3 . T o f i n d c a u s e f o r h a e m a t e m e s i s , e . g . o e s o p h a g e a l 

v a r i c e s . 

4 . S e c o n d a r i e s n e c k w i t h u n k n o w n p r i m a r y ( a s a p a r t o f 

p a n e n d o s c o p y ) . 

B. Therapeutic 

1. R e m o v a l o f a f o r e i g n b o d y . 

2 . D i l a t a t i o n i n c a s e o f o e s o p h a g e a l s t r i c t u r e s o r c a r d i a c 

a c h a l a s i a . 

3 . E n d o s c o p i c r e m o v a l o f b e n i g n l e s i o n s , e . g . f i b r o m a , 

p a p i l l o m a , c y s t s , e t c . 

4. I n s e r t i o n o f S o u t a r ' s o r M o u s s e a u — B a r b i n t u b e i n p a l 

l i a t i v e t r e a t m e n t o f o e s o p h a g e a l c a r c i n o m a . 

5. I n j e c t i o n o f o e s o p h a g e a l v a r i c e s . 

Contraindications 

1. 
5 

T r i s m u s — m a k e s t h e p r o c e d u r e t e c h n i c a l l y d i f f i c u l t . 

D i s e a s e o f c e r v i c a l s p i n e , e . g . c e r v i c a l t r a u m a , s p o n d y l o 

s i s , t u b e r c u l o u s s p i n e , o s t e o p h y t e s , k y p h o s i s . T h e y m a k e 

rigid o e s o p h a g o s c o p y t e c h n i c a l l y d i f f i c u l t . F l e x i b l e f i b r e -

o p t i c o e s o p h a g o s c o p y i s p e r f o r m e d i n t h e s e c a s e s . 

R e c e d i n g m a n d i b l e . 

4 . A n e u r y s m o f a o r t a f o r f e a r o f r u p t u r e a n d f a t a l 

h a e m o r r h a g e . 

A d v a n c e d h e a r t , l i v e r o r k i d n e y d i s e a s e m a y b e a 

r e l a t i v e c o n t r a i n d i c a t i o n . 

Anaesthesia J 

G e n e r a l a n a e s t h e s i a w i t h o r o - t r a c h e a l i n t u b a t i o n , w i t h 

t u b e i n t h e l e f t c o r n e r o f t h e m o u t h . I t c a n b e p e r f o r m e d 

u n d e r l o c a l a n a e s t h e s i a i n s e l e c t e d i n d i v i d u a l s . 

Position 

S a m e a s f o r d i r e c t l a r y n g o s c o p y . P a t i e n t l i e s s u p i n e , h e a d 

i s e l e v a t e d b y 1 0 - 1 5 c m , n e c k flexed o n c h e s t , a n d h e a d 

e x t e n d e d a t a t l a n t o - o c c i p i t a l j o i n t . T h e p u r p o s e o f t h i s 

p o s i t i o n i s t o a t t a i n t h e a x e s o f m o u t h , p h a r y n x a n d 

o e s o p h a g u s i n a s t r a i g h t l i n e t o p a s s t h e r i g i d t u b e e a s i l y . 

T h i s p o s i t i o n c a n b e a c h i e v e d w i t h t h e h e l p o f a n a s s i s t a n t 

o r a s p e c i a l h e a d r e s t . 

Technique 

1. A p i e c e o f g a u z e i s p l a c e d o v e r t h e u p p e r t e e t h t o 

p r o t e c t t e e t h a n d l i p s . 

2 . O e s o p h a g o s c o p e i s l u b r i c a t e d w i t h a s w a b o f a u t o -

c l a v e d l i q u i d p a r a f f i n o r j e l l y . 

3 . T h e o e s o p h a g o s c o p e i s h e l d b y i t s p r o x i m a l e n d i n a 

p e n - l i k e f a s h i o n a n d i n t r o d u c e d i n t o t h e m o u t h b y 

t h e r i g h t s i d e o f t h e t o n g u e a n d t h e n t o w a r d s t h e 

m i d d l e o f i t s d o r s u m . 

N o w t h e r e a r e 4 b a s i c s t e p s : 

Identification of arytenoids. O n c e o e s o p h a g o s c o p e h a s 

b e e n i n t r o d u c e d t o t h e b a c k o f t o n g u e , i t i s a d v a n c e d 

g e n t l y b y t h e l e f t t h u m b a n d i n d e x f i n g e r . E p i g l o t t i s 



Oesophagoscopy 

i s f i r s t s e e n , t h e n t h e e n d o t r a c h e a l t u b e a n d a l i t t l e 

f u r t h e r d o w n a r y t e n o i d s c a n b e i d e n t i f i e d . 

2. Passing the cricopharyngeal sphincter. K e e p i n g t h e t i p o f 

o e s o p h a g o s c o p e s t r i c t l y i n t h e m i d l i n e , b e h i n d t h e l a r 

y n x , i t i s l i f t e d w i t h m o v e m e n t s o f l e f t t h u m b t o o p e n 

t h e h y p o p h a r y n x . W i t h s l o w b u t s u s t a i n e d p r e s s u r e , 

t h e s p h i n c t e r w i l l o p e n a n d t h e n t h e t i p o f o e s o p h a g o 

s c o p e c a n b e g u i d e d e a s i l y i n t o t h e o e s o p h a g u s . N e v e r 

a p p l y f o r c e t o o p e n t h e s p h i n c t e r . S o m e t i m e s , a f i n e 

b o u g i e c a n b e u s e d t o f i n d t h e l u m e n . A n a d d i t i o n a l 

d o s e o f m u s c l e r e l a x a n t m a y b e r e q u i r e d i f s p h i n c t e r 

d o e s n o t o p e n . O n c e o e s o p h a g u s h a s b e e n e n t e r e d , i t 

i s e a s i e r t o a d v a n c e t h e s c o p e , p r o v i d e d , o e s o p h a g e a l 

l u m e n i s k e p t c o n s t a n t l y i n v i e w . 

3 . Crossing the aortic arch and left bronchus. I n a n a d u l t , t h i s 

n a t u r a l n a r r o w i n g l i e s a b o u t 2 5 c m f r o m t h e i n c i s o r s . 

A o r t i c p u l s a t i o n c a n b e s e e n . W h e n c r o s s i n g t h i s a r e a , 

h e a d o f t h e p a t i e n t i s s l i g h t l y l o w e r e d s o t h a t o e s o p h 

a g e a l l u m e n i s i n l i n e w i t h t h a t o f t h e s c o p e . 

4 . Passing the cardia. H e a d a n d s h o u l d e r s r e m a i n b e l o w 

t h e l e v e l o f t h e t a b l e , h e a d b e i n g s l i g h t l y h i g h e r t h a n 

t h e s h o u l d e r s a n d m o v e d s l i g h t l y t o t h e r i g h t . A t t h i s 

s t a g e , t h e o e s o p h a g o s c o p e p o i n t s t o t h e l e f t a n t e r i o r -

s u p e r i o r i l i a c s p i n e . C a r d i a i s i d e n t i f i e d b y i t s r e d d e r 

a n d m o r e v e l v e t y o r r u g o s e m u c o s a . 

Never forget t o i n s p e c t t h e o e s o p h a g e a l w a l l a g a i n w h e n 

t h e o e s o p h a g o s c o p e i s w i t h d r a w n . 

P o s t - o p e r a t i v e C a r e 

L. 

2 . 

S i p s o f p l a i n w a t e r f o l l o w e d b y u s u a l d i e t m a y b e 

g i v e n i n a n u n e v e n t f u l o e s o p h a g o s c o p y . 

P a t i e n t i s w a t c h e d f o r p a i n i n t h e i n t e r s c a p u l a r r e g i o n , 

s u r g i c a l e m p h y s e m a o f n e c k , a n d a b r u p t r i s e o f t e m 

p e r a t u r e . T h e y i n d i c a t e o e s o p h a g e a l p e r f o r a t i o n . 

C o m p l i c a t i o n s 

X. 

2. 

3 . 

4 . 

Injury to lips and teeth. 

Injury to arytenoids. 

Injury to pharyngeal mucosa. T h e y a r e a l l t h e r e s u l t o f 

c a r e l e s s t e c h n i q u e a n d c a n b e a v o i d e d . 

Peforation of oesophagus. M o s t o f t e n i t o c c u r s a t t h e s i t e 

o f K i l l i a n ' s d e h i s c e n c e ( n e a r c r i c o p h a r y n g e a l s p h i n c t e r ) 

w h e n u n d u e f o r c e h a s b e e n u s e d t o p a s s t h e o e s o p h a g o 

s c o p e . S u r g i c a l e m p h y s e m a d e v e l o p s w i t h i n a n h o u r o r 

s o a n d t h e p a t i e n t c o m p l a i n s o f p a i n i n t h e i n t e r s c a p u l a r 

r e g i o n . T h i s m a y b e c o m p l i c a t e d b y a b s c e s s i n r e t r o 

p h a r y n g e a l s p a c e o r m e d i a s t i n u m . 

Compression of trachea. O e s o p h a g o s c o p e m a y p r e s s o n 

p o s t e r i o r t r a c h e a l w a l l , e s p e c i a l l y i n c h i l d r e n , c a u s i n g 

F i g u r e 90.1 

F l e x i b l e f i b r e o p t i c o e s o p h a g o s c o p y . 

o b s t r u c t i o n t o r e s p i r a t i o n a n d c y a n o s i s . T r e a t m e n t i s 

i m m e d i a t e w i t h d r a w a l o f o e s o p h a g o s c o p e . 

F L E X I B L E F I B R E O P T I C 

O E S O P H A G O S C O P Y 

I t s m a i n a d v a n t a g e o v e r t h e r i g i d o e s o p h a g o s c o p y i s t h a t i t 

i s a n o u t d o o r p r o c e d u r e , d o e s n o t r e q u i r e g e n e r a l a n a e s 

t h e s i a a n d c a n b e u s e d i n p a t i e n t s w i t h a b n o r m a l i t i e s o f 

s p i n e o r j a w w h e r e r i g i d e n d o s c o p y i s t e c h n i c a l l y d i f f i c u l t . 

T h e o e s o p h a g u s , s t o m a c h a n d d u o d e n u m c a n a l l b e e x a m 

i n e d i n o n e s i t t i n g . G o o d i l l u m i n a t i o n a n d m a g n i f i c a t i o n 

p r o v i d e d b y t h e f i b r e s c o p e h e l p s i n t h e a c c u r a t e d i a g n o s i s 

o f t h e m u c o s a l d i s e a s e a f f e c t i n g t h e s e s i t e s a n d p e r m i t s t a k 

i n g o f p r e c i s i o n b i o p s i e s , r e m o v a l o f s m a l l f o r e i g n b o d i e s 

o r b e n i g n t u m o u r s , d i l a t a t i o n o f w e b s o r s t r i c t u r e s a n d 

e v e n i n j e c t i o n o f b l e e d i n g v a r i c e s w i t h s c l e r o s i n g a g e n t s 

( F i g . 9 0 . 1 ) . I n c a s e s o f m a l i g n a n t d i s e a s e , o e s o p h a g e a l s t e n t 

c a n b e p l a c e d as a p a l l i a t i v e m e a s u r e . 

T h e p r o c e d u r e i s p e r f o r m e d u n d e r l o c a l a n a e s t h e s i a 

w i t h o r w i t h o u t i n t r a v e n o u s s e d a t i o n . T h e p a t i e n t l i e s i n 

l e f t l a t e r a l p o s i t i o n a n d f i b r e s c o p e i s p a s s e d t h r o u g h a 

p l a s t i c m o u t h p r o p i n t o t h e p h a r y n x , p o s t - c r i c o i d a r e a 

a n d o e s o p h a g u s , i n s u f f l a t i n g a i r as t h e e n d o s c o p e i s 

a d v a n c e d , t o o p e n t h e l u m e n o f o e s o p h a g u s . T h e s e d a y s 

flexible f i b r e o p t i c o e s o p h a g o s c o p y h a s p r a c t i c a l l y 

r e p l a c e d r i g i d o e s o p h a g o s c o p y e x c e p t i n s o m e c a s e s o f 

f o r e i g n b o d i e s . 



Tonsi l lectomy 

I n d i c a t i o n s 

T h e y a r e d i v i d e d i n t o : 

A. Absolute 

Recurrent infections of throat. T h i s i s t h e m o s t c o m m o n 

i n d i c a t i o n . R e c u r r e n t i n f e c t i o n s a r e f u r t h e r d e f i n e d a s : 

( a ) S e v e n o r m o r e e p i s o d e s i n o n e y e a r , o r 

( b ) F i v e e p i s o d e s p e r y e a r f o r 2 y e a r s , b r 

( c ) T h r e e e p i s o d e s p e r y e a r f o r 3 y e a r s , o r 

( d ) T w o w e e k s o r m o r e o f l o s t s c h o o l o r w o r k i n o n e 

y e a r . 

Peritonsillar abscess. I n c h i l d r e n , t o n s i l l e c t o m y i s d o n e 

4 - 6 w e e k s a f t e r a b s c e s s h a s b e e n t r e a t e d . I n a d u l t s , s e c 

o n d a t t a c k o f p e r i t o n s i l l a r a b s c e s s f o r m s t h e a b s o l u t e 

i n d i c a t i o n . 

3 . T o n s i l l i t i s c a u s i n g f e b r i l e s e i z u r e s . 

H y p e r t r o p h y o f t o n s i l s c a u s i n g 

• a i r w a y o b s t r u c t i o n ( s l e e p a p n o e a ) 

• d i f f i c u l t y i n d e g l u t i t i o n 

• i n t e r f e r e n c e w i t h s p e e c h . 

Suspicion of malignancy. A u n i l a t e r a l l y e n l a r g e d t o n s i l 

m a y b e a l y m p h o m a i n c h i l d r e n a n d a n e p i d e r m o i d 

c a r c i n o m a i n a d u l t s . A n e x c i s i o n a l b i o p s y i s d o n e . 

B. Relative 

D i p h t h e r i a c a r r i e r s , w h o d o n o t r e s p o n d t o a n t i b i o t i c s . 

S t r e p t o c o c c a l c a r r i e r s , w h o m a y b e t h e s o u r c e o f 

i n f e c t i o n t o o t h e r s . 

C h r o n i c t o n s i l l i t i s w i t h b a d t a s t e o r h a l i t o s i s w h i c h i s 

u n r e s p o n s i v e t o m e d i c a l t r e a t m e n t . 

R e c u r r e n t s t r e p t o c o c c a l t o n s i l l i t i s i n a p a t i e n t w i t h 

v a l v u l a r h e a r t d i s e a s e . 

C . As a Part of Another Operation 

1 . P a l a t o p h a r y n g o p i a s t y w h i c h i s d o n e f o r s l e e p a p n o e a 

s y n d r o m e . 

2 . G l o s s o p h a r y n g e a l n e u r e c t o m y . T o n s i l i s r e m o v e d f i r s t 

a n d t h e n I X n e r v e i s s e v e r e d i n t h e b e d o f t o n s i l . 

3 . R e m o v a l o f s t y l o i d p r o c e s s . 

C o n t r a i n d i c a t i o n s 

H a e m o g l o b i n l e v e l l e s s t h a n 1 0 g % . 

2 . P r e s e n c e o f a c u t e i n f e c t i o n i n u p p e r r e s p i r a t o r y t r a c t , 

e v e n a c u t e t o n s i l l i t i s . B l e e d i n g i s m o r e i n t h e p r e s 

e n c e o f a c u t e i n f e c t i o n . 

C h i l d r e n u n d e r 3 y e a r s o f a g e . T h e y a r e p o o r s u r g i c a l 

risks. 

4 . O v e r t o r s u b m u c o u s c l e f t p a l a t e . 

B l e e d i n g d i s o r d e r s , e . g . l e u k a e m i a , p u r p u r a , a p l a s t i c 

a n a e m i a , h a e m o p h i l i a . 

6. A t t h e t i m e o f e p i d e m i c o f p o l i o . 

U n c o n t r o l l e d s y s t e m i c d i s e a s e , e . g . d i a b e t e s , c a r d i a c 

d i s e a s e , h y p e r t e n s i o n o r a s t h m a . 

8 . T o n s i l l e c t o m y i s a v o i d e d d u r i n g t h e p e r i o d o f m e n s e s . 

A n a e s t h e s i a 

U s u a l l y d o n e u n d e r g e n e r a l a n a e s t h e s i a w i t h e n d o t r a c h e a l 

i n t u b a t i o n . I n a d u l t s , i t m a y b e d o n e u n d e r l o c a l a n a e s t h e s i a . 

P o s i t i o n 

R o s e ' s p o s i t i o n , i . e . p a t i e n t l i e s s u p i n e w i t h h e a d e x t e n d e d 

b y p l a c i n g a p i l l o w u n d e r t h e s h o u l d e r s . A r u b b e r r i n g i s 

p l a c e d u n d e r t h e h e a d t o s t a b i l i s e i t ( F i g . 9 1 . 1 ) . H y p e r -

e x t e n s i o n s h o u l d a l w a y s b e a v o i d e d . 

S t e p s o f O p e r a t i o n ( D i s s e c t i o n a n d 

S n a r e M e t h o d ) I 
B o y l e - D a v i s m o u t h g a g i s i n t r o d u c e d a n d o p e n e d . I t 

i s h e l d i n p l a c e b y D r a f f i n ' s b i p o d s o r a s t r i n g o v e r a 

p u l l e y ( F i g s 9 1 . 2 a n d 9 1 . 3 ) . 
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3 . 

4. 

T o n s i l i s g r a s p e d w i t h t o n s i l - h o l d i n g f o r c e p s a n d 

p u l l e d m e d i a l l y . 

I n c i s i o n i s m a d e i n t h e m u c o u s m e m b r a n e w h e r e i t 

r e f l e c t s from t h e t o n s i l t o a n t e r i o r p i l l a r . I t m a y b e 

e x t e n d e d a l o n g t h e u p p e r p o l e t o m u c o u s m e m b r a n e 

b e t w e e n t h e t o n s i l a n d p o s t e r i o r p i l l a r . 

A b l u n t c u r v e d s c i s s o r m a y b e u s e d t o d i s s e c t t h e t o n s i l 

f r o m t h e p e r i t o n s i l l a r t i s s u e a n d s e p a r a t e i t s u p p e r p o l e . 

N o w t h e t o n s i l i s h e l d a t i t s u p p e r p o l e a n d t r a c t i o n 

a p p l i e d d o w n w a r d s a n d m e d i a l l y . D i s s e c t i o n i s c o n 

t i n u e d w i t h t o n s i l l a r d i s s e c t o r o r s c i s s o r s u n t i l l o w e r 

p o l e i s r e a c h e d ( F i g . 9 1 . 4 ) . 

N o w w i r e l o o p o f t o n s i l l a r s n a r e i s t h r e a d e d o v e r t h e 

t o n s i l o n t o i t s p e d i c l e , t i g h t e n e d , a n d t h e p e d i c l e c u t 

a n d t h e t o n s i l r e m o v e d . 

F i g u r e 91.1 F i g u r e 9 1 . 3 

R o s e ' s p o s i t i o n f o r t o n s i l l e c t o m y . N e c k is e x t e n d e d b y a s a n d T o n s i l l e c t o m y . B o y l e - D a v i s m o u t h g a g is s u p p o r t e d o n D r a f f i n ' s 

b a g u n d e r t h e s h o u l d e r s a n d t h e h e a d is s u p p o r t e d o n a r i n g . b i p o d s . 

F i g u r e 9 1 . 2 

S e t o f i n s t r u m e n t s f o r t o n s i l l e c t o m y . 

( I ) K n i f e i n k i d n e y t r a y , ( 2 ) & ( 3 ) T o o t h e d a n d n o n - t o o t h e d W a u g h ' s f o r c e p s , ( 4 ) T o n s i l h o l d i n g f o r c e p s , ( 5 ) T o n s i l d i s s e c t o r 

a n d a n t e r i o r p i l l a r r e t r a c t o r , ( 6 ) L u c ' s f o r c e p s , ( 7 ) S c i s s o r , ( 8 ) C u r v e d a r t e r y f o r c e p s , ( 9 ) N e g u s a r t e r y f o r c e p s , ( 1 0 ) T o n s i l l a r s n a r e , 

( I I ) B o y l e D a v i s m o u t h g a g w i t h t h r e e sizes o f t o n g u e b l a d e s , ( 1 2 ) D o y e n ' s m o u t h g a g , ( 1 3 ) A d e n o i d c u r e t t e , ( 1 4 ) T o n s i l s w a b s , 

( 1 5 ) N a s o p h a r y n g e a l p a c k , ( 1 6 ) T o w e l c l i p s . 



7 . A g a u z e s p o n g e i s p l a c e d i n t h e f o s s a a n d p r e s s u r e 

a p p l i e d f o r a f e w m i n u t e s . 

8 . B l e e d i n g p o i n t s a r e t i e d w i t h s i l k . P r o c e d u r e i s 

r e p e a t e d o n t h e o t h e r s i d e . 

T a b l e 91.1 T e c h n i q u e s o f t o n s i l l e c t o m y / t o n s i l l o t o m y 

P o s t - o p e r a t i v e C a r e 

1. I m m e d i a t e g e n e r a l c a r e 

( a ) K e e p t h e p a t i e n t i n c o m a p o s i t i o n u n t i l f u l l y r e c o v 

e r e d f r o m a n a e s t h e s i a . 

( b ) K e e p a w a t c h o n b l e e d i n g f r o m t h e n o s e a n d m o u t h . 

( c ) K e e p c h e c k o n v i t a l s i g n s , e . g . p u l s e , r e s p i r a t i o n a n d 

b l o o d p r e s s u r e . 

2 . D i e t W h e n p a t i e n t i s f u l l y r e c o v e r e d h e i s p e r m i t t e d t o 

t a k e l i q u i d s , e . g . c o l d m i l k o r i c e c r e a m . S u c k i n g o f i c e 

c u b e s g i v e s r e l i e f f r o m p a i n . D i e t i s g r a d u a l l y b u i l t f r o m 

s o f t t o s o l i d f o o d . T h e y m a y t a k e c u s t a r d , j e l l y , s o f t b o i l e d 

e g g s o r s l i c e o f b r e a d s o a k e d i n m i l k o n t h e 2 n d d a y . P l e n t y 

o f fluids s h o u l d b e e n c o u r a g e d . 

3 . O r a l h y g i e n e P a t i e n t i s g i v e n C o n d y ' s o r s a l t w a t e r 

g a r g l e s 3 - 4 t i m e s a d a y . A m o u t h w a s h w i t h p l a i n w a t e r 

a f t e r e v e r y f e e d h e l p s t o k e e p t h e m o u t h c l e a n . 

4 . A n a l g e s i c s P a i n , l o c a l l y i n t h e t h r o a t a n d r e f e r r e d t o 

e a r , c a n b e r e l i e v e d b y a n a l g e s i c s l i k e p a r a c e t a m o l . A n 

a n a l g e s i c c a n b e g i v e n h a l f a n h o u r b e f o r e m e a l s . 

5 . A n t i b i o t i c s A s u i t a b l e a n t i b i o t i c c a n b e g i v e n o r a l l y o r 

b y i n j e c t i o n f o r a w e e k . 

P a t i e n t i s u s u a l l y s e n t h o m e 2 4 h o u r s a f t e r o p e r a t i o n 

u n l e s s t h e r e i s s o m e c o m p l i c a t i o n . P a t i e n t c a n r e s u m e h i s 

n o r m a l d u t i e s w i t h i n 2 w e e k s . 

O t h e r m e t h o d s f o r t o n s i l l e c t o m y ( T a b l e 9 1 . 1 ) 

1 . Guillotine method. L a r g e l y a b a n d o n e d . I t c a n b e d o n e 

o n l y w h e n t o n s i l s a r e m o b i l e a n d t o n s i l b e d h a s n o t b e e n 

s c a r r e d b y r e p e a t e d i n f e c t i o n s . 

2 . Electrocautery. B o t h u n i p o l a r a n d b i p o l a r e l e c t r o c a u 

t e r y h a s b e e n u s e d . I t r e d u c e s b l o o d l o s s b u t c a u s e s t h e r m a l 

i n j u r y t o t i s s u e s . 

C o l d M e t h o d s 

I D i s s e c t i o n a n d s n a r e ( m o s t c o m m o n ) 

II G u i l l o t i n e m e t h o d 

I I I I n t r a c a p s u l a r ( c a p s u l e p r e s e r v i n g ) t o n s i l l e c t o m y w i t h 

d e b r i d e r 

IV H a r m o n i c s c a l p e l ( u l t r a s o u n d ) 

V P l a s m a - m e d i a t e d a b l a t i o n t e c h n i q u e 

V I C r y o s u r g i c a l t e c h n i q u e 

H o t m e t h o d s 

I E l e c t r o c a u t e r y 

II L a s e r t o n s i l l e c t o m y o r t o n s i l l o t o m y 

(C0 2 o r K T P ) 

I I I C o b l a t i o n t o n s i l l e c t o m y 

IV R a d i o f r e q u e n c y 

3 . Laser tonsillectomy. I t i s i n d i c a t e d i n c o a g u l a t i o n d i s o r 

d e r s . B o t h K T P - 5 1 2 a n d C O l a s e r s h a v e b e e n u s e d b u t 

t h e f o r m e r i s p r e f e r r e d . T e c h n i q u e i s s i m i l a r t o o n e u s e d 

i n d i s s e c t i o n m e t h o d . 

4 . Laser tonsillotomy. A n o t h e r m e t h o d i s l a s e r t o n s i l l o 

t o m y w h i c h a i m s t o r e d u c e t h e s i z e o f t o n s i l s . I t i s i n d i c a t e d 

i n p a t i e n t s w h o a r e u n a b l e t o t o l e r a t e g e n e r a l a n a e s t h e s i a . 

T o n s i l s a r e r e d u c e d b y l a s e r a b l a t i o n u p t o a n t e r i o r p i l l a r s 

b y s t a g e r e p e a t e d a p p l i c a t i o n s . 

5 . Intracapsular tonsillectomy. W i t h t h e u s e o f p o w e r e d 

i n s t r u m e n t s ( d e b r i d e r ) t o n s i l i s r e m o v e d b u t i t s c a p s u l e i s 

p r e s e r v e d i n t h e h o p e t o r e d u c e p o s t - o p e r a t i v e p a i n . 

6 . Harmonic scalpel. I t u s e s u l t r a s o u n d t o c u t a n d c o a g u l a t e 

t i s s u e s . I t i s a c o l d m e t h o d w i t h l e s s t i s s u e d a m a g e a n d p o s t 

o p e r a t i v e p a i n c o m p a r e d t o e l e c t r o c a u t e r y t e c h n i q u e . 

7 . Plasma-mediated ablation technique. I n t h i s a b l a t i o n 

m e t h o d , p r o t o n s a r e e n e r g i z e d t o b r e a k m o l e c u l a r b o n d s 

b e t w e e n t i s s u e s . I t i s a c o l d m e t h o d a n d d o e s n o t c a u s e 

t h e r m a l i n j u r y . 

8 . Coblation tonsillectomy. 



Tonsillectomy 

9 . Cryosurgical technique. T o n s i l i s frozen b y a p p l i c a t i o n o f 

c r y o p r o b e a n d t h e n a l l o w e d t o t h a w . T w o a p p l i c a t i o n s , e a c h 

o f 3 — 4 m i n u t e s , a r e a p p l i e d . T o n s i l l a r t i s s u e w i l l u n d e r g o 

n e c r o s i s a n d l a t e r f a l l o f f l e a v i n g a g r a n u l a t i n g s u r f a c e . B l e e d i n g 

i s l e s s d u e t o t h r o m b o s i s o f v e s s e l s c a u s e d b y freezing. 

C o m p l i c a t i o n s 

A. Immediate 

1 . Primary haemorrhage. O c c u r s a t t h e t i m e o f o p e r a t i o n . I t 

c a n b e c o n t r o l l e d b y p r e s s u r e , l i g a t i o n o r e l e c t r o c o a g u l a 

t i o n o f t h e b l e e d i n g v e s s e l s . 

2. Reactionary haemorrhage. O c c u r s w i t h i n a p e r i o d o f 

2 4 h o u r s a n d c a n b e c o n t r o l l e d b y s i m p l e m e a s u r e s s u c h as 

r e m o v a l o f t h e c l o t , a p p l i c a t i o n o f p r e s s u r e o r v a s o c o n 

s t r i c t o r . P r e s e n c e o f a c l o t p r e v e n t s t h e c l i p p i n g a c t i o n o f 

t h e s u p e r i o r c o n s t r i c t o r m u s c l e o n t h e v e s s e l s w h i c h 

p a s s t h r o u g h i t ( c o m p a r e p o s t - p a r t u m u t e r i n e b l e e d i n g ) . I f 

a b o v e m e a s u r e s f a i l , l i g a t i o n o r e l e c t r o c o a g u l a t i o n o f t h e 

b l e e d i n g v e s s e l s c a n b e d o n e u n d e r g e n e r a l a n a e s t h e s i a . 

3 . Injury to tonsillar pillars, uvula, soft palate, t o n g u e o r 

s u p e r i o r c o n s t r i c t o r m u s c l e d u e t o b a d s u r g i c a l t e c h n i q u e . 

4 . Injury to teeth. 

5 . Aspiration of blood. 

6 . Facial oedema. S o m e p a t i e n t s g e t o e d e m a o f t h e f a c e 

p a r t i c u l a r l y o f t h e e y e l i d s . 

7 . Surgical emphysema. R a r e l y o c c u r s d u e t o i n j u r y t o 

s u p e r i o r c o n s t r i c t o r m u s c l e . 

B. Delayed 

1 . Secondary haemorrhage. U s u a l l y s e e n b e t w e e n t h e 5 t h 

t o 1 0 t h p o s t - o p e r a t i v e d a y . I t i s t h e r e s u l t o f s e p s i s 

a n d p r e m a t u r e s e p a r a t i o n o f t h e m e m b r a n e . U s u a l l y , 

i t i s h e r a l d e d b y b l o o d s t a i n e d s p u t u m b u t m a y b e 

p r o f u s e . 

S i m p l e m e a s u r e s l i k e r e m o v a l o f c l o t , t o p i c a l a p p l i c a t i o n 

o f d i l u t e a d r e n a l i n e o r h y d r o g e n p e r o x i d e w i t h p r e s s u r e 

u s u a l l y s u f f i c e . F o r p r o f u s e b l e e d i n g , g e n e r a l a n a e s t h e s i a i s 

g i v e n a n d b l e e d i n g v e s s e l i s e l e c t r o c o a g u l a t e d o r l i g a t e d . 

S o m e t i m e s , a p p r o x i m a t i o n o f p i l l a r s w i t h m a t t r e s s s u t u r e s 

m a y b e r e q u i r e d . S o m e t i m e s , e x t e r n a l c a r o t i d l i g a t i o n m a y 

a l s o b e r e q u i r e d . 

T r a n s f u s i o n o f b l o o d o r p l a s m a , d e p e n d i n g o n b l o o d 

l o s s , i s g i v e n . S y s t e m i c a n t i b i o t i c s a r e g i v e n f o r c o n t r o l o f 

i n f e c t i o n . 

2 . Infection. I n f e c t i o n o f t o n s i l l a r f o s s a m a y l e a d t o 

p a r a p h a r y n g e a l a b s c e s s o r o t i t i s m e d i a . 

3 . Lung complications. A s p i r a t i o n o f b l o o d , m u c u s o r t i s 

s u e fragments m a y c a u s e a t e l e c t a s i s o r l u n g a b s c e s s . 

4 . Scarring in soft palate and pillars. 

5 . Tonsillar remnants. T o n s i l t a g s o r t i s s u e , l e f t d u e t o 

i n a d e q u a t e s u r g e r y , m a y g e t r e p e a t e d l y i n f e c t e d . 

6 . Hypertrophy of lingual tonsil. T h i s i s a l a t e c o m p l i c a t i o n 

a n d i s c o m p e n s a t o r y t o l o s s o f p a l a t i n e t o n s i l s . 

S o m e t i m e s , l y m p h o i d t i s s u e i s l e f t i n t h e p l i c a t r i a n g u 

l a r i s n e a r t h e l o w e r p o l e o f t o n s i l , w h i c h l a t e r g e t s h y p e r 

t r o p h i e d . P l i c a t r i a n g u l a r i s s h o u l d , t h e r e f o r e b e r e m o v e d 

d u r i n g t o n s i l l e c t o m y . 



Adeno idec tomy 

A d e n o i d e c t o m y m a y b e i n d i c a t e d a l o n e o r i n c o m b i n a 

t i o n w i t h t o n s i l l e c t o m y . I n t h e l a t t e r e v e n t , a d e n o i d s a r e 

r e m o v e d f i r s t a n d t h e n a s o p h a r y n x p a c k e d b e f o r e s t a r t i n g 

t o n s i l l e c t o m y . 

S t e p s o f O p e r a t i o n 

I n d i c a t i o n s 

A d e n o i d h y p e r t r o p h y c a u s i n g s n o r i n g , m o u t h b r e a t h 

i n g , s l e e p a p n o e a s y n d r o m e o r s p e e c h a b n o r m a l i t i e s , 

i . e . ( r h i n o l a l i a c l a u s a ) . 

R e c u r r e n t r h i n o s i n u s i t i s . 

C h r o n i c s e c r e t o r y o t i t i s m e d i a a s s o c i a t e d w i t h a d e 

n o i d h y p e r p l a s i a . 

R e c u r r e n t e a r d i s c h a r g e i n b e n i g n C S O M a s s o c i a t e d 

w i t h a d e n o i d i t i s / a d e n o i d h y p e r p l a s i a . 

D e n t a l m a l o c c l u s i o n . A d e n o i d e c t o m y d o e s n o t c o r 

r e c t d e n t a l a b n o r m a l i t i e s b u t w i l l p r e v e n t i t s r e c u r 

r e n c e a f t e r o r t h o d o n t i c t r e a t m e n t . 

C o n t r a i n d i c a t i o n s 

I . C l e f t p a l a t e o r s u b m u c o u s p a l a t e . R e m o v a l o f a d e 

n o i d s c a u s e s v e l o p h a r y n g e a l i n s u f f i c i e n c y i n s u c h 

c a s e s . 

H a e m o r r h a g i c d i a t h e s i s . 

3 . A c u t e i n f e c t i o n o f u p p e r r e s p i r a t o r y t r a c t . 

A n a e s t h e s i a 

A l w a y s g e n e r a l , w i t h o r a l e n d o t r a c h e a l i n t u b a t i o n . 

P o s i t i o n 

S a m e a s f o r t o n s i l l e c t o m y . H y p e r e x t e n s i o n o f n e c k s h o u l d 

a l w a y s b e a v o i d e d . 

B o y l e - D a v i s m o u t h - g a g i s i n s e r t e d . B e f o r e a c t u a l 

r e m o v a l o f a d e n o i d s , n a s o p h a r y n x s h o u l d a l w a y s b e 

e x a m i n e d b y r e t r a c t i n g t h e s o f t p a l a t e w i t h c u r v e d e n d 

o f t h e t o n g u e d e p r e s s o r a n d b y d i g i t a l p a l p a t i o n , t o c o n -

f i n n t h e d i a g n o s i s , t o a s s e s s t h e s i z e o f a d e n o i d s m a s s a n d 

t o p u s h t h e l a t e r a l a d e n o i d m a s s e s t o w a r d s t h e m i d U n e . 

P r o p e r s i z e o f " a d e n o i d c u r e t t e w i t h g u a r d " i s i n t r o d u c e d 

i n t o t h e n a s o p h a r y n x t i l l i t s f r e e e d g e t o u c h e s t h e p o s t e 

r i o r b o r d e r o f n a s a l s e p t u m a n d i s t h e n p r e s s e d b a c k w a r d s 

t o e n g a g e t h e a d e n o i d s . A t t h i s l e v e l , h e a d s h o u l d b e 

s l i g h d y f l e x e d t o a v o i d i n j u r y t o t h e o d o n t o i d p r o c e s s . 

W i t h g e n t l e s w e e p i n g m o v e m e n t , a d e n o i d s a r e s h a v e d 

o f f ( F i g . 9 2 . 1 ) . L a t e r a l m a s s e s a r e s i m i l a r l y r e m o v e d 

w i t h s m a l l e r c u r e t t e s ; s m a l l t a g s o f l y m p h o i d tissue l e f t 

b e h i n d a r e r e m o v e d w i t h p u n c h f o r c e p s . 

H a e m o s t a s i s i s a c h i e v e d b y p a c k i n g t h e a r e a f o r s o m e 

t i m e . P e r s i s t e n t b l e e d e r s a r e e l e c t r o c o a g u l a t e d u n d e r 

v i s i o n . I f b l e e d i n g i s s t i l l n o t c o n t r o l l e d , a p o s t n a s a l 

p a c k i s l e f t f o r 2 4 h o u r s . 

F i g u r e 92.1 

A d e n o i d e c t o m y . 



E n d o s c o p i c A d e n o i d e c t o m y 

T h e s e d a y s a d e n o i d s c a n b e r e m o v e d m o r e p r e c i s e l y b y 

u s i n g a d e b r i d e r u n d e r e n d o s c o p i c c o n t r o l . 

P o s t - o p e r a t i v e C a r e 

S a m e a s i n t o n s i l l e c t o m y . T h e r e i s n o d y s p h a g i a a n d p a t i e n t 

i s u p a n d a b o u t e a r l y . 

C o m p l i c a t i o n s 

1 . Haemorrhage, u s u a l l y s e e n i n i m m e d i a t e p o s t - o p e r a t i v e 

p e r i o d . N o s e a n d m o u t h m a y b e f u l l o f b l o o d o r t h e 

o n l y i n d i c a t i o n m a y b e v o m i t u s o f d a r k - c o l o u r e d 

b l o o d w h i c h t h e p a t i e n t h a d b e e n s w a l l o w i n g g r a d u a l l y 

i n p o s t - o p e r a t i v e p e r i o d . R i s i n g p u l s e r a t e i s a n o t h e r 

i n d i c a t o r . T r e a t m e n t i s s a m e as f o r p e r - o p e r a t i v e 

h a e m o r r h a g e . P o s t n a s a l p a c k u n d e r g e n e r a l a n a e s t h e 

s i a i s o f t e n r e q u i r e d . 

Injury to eustachian tube opening. 

3 . Injury to pharyngeal musculature and vertebrae. T h i s i s d u e 

t o h y p e r e x t e n s i o n o f n e c k a n d u n d u e p r e s s u r e o f 

c u r e t t e . C a r e s h o u l d b e t a k e n w h e n o p e r a t i n g p a t i e n t s 

o f D o w n ' s s y n d r o m e as 1 0 - 2 0 % o f t h e m h a v e a t l a n t o 

a x i a l i n s t a b i l i t y . 

4 . Griesel syndrome. P a t i e n t c o m p l a i n s o f n e c k p a i n a n d 

d e v e l o p s t o r t i c o l l i s . M o s d y i t i s d u e t o s p a s m o f p a r a s p i -

n a l m u s c l e s , b u t c a n b e d u e t o a t l a n t o - a x i a l d i s l o c a t i o n 

r e q u i r i n g c e r v i c a l c o l l a r a n d e v e n t r a c t i o n . 

5. Velopharyngeal insufficiency. I t i s n e c e s s a r y t o c h e c k f o r 

s u b m u c o u s c l e f t p a l a t e b y i n s p e c t i o n a n d p a l p a t i o n 

b e f o r e r e m o v a l o f a d e n o i d s . 

6. Nasopharyngeal stenosis d u e t o s c a r r i n g . 

7. Recurrence. T h i s i s d u e t o r e g r o w t h o f a d e n o i d t i s s u e 

l e f t b e h i n d . 



Radiology in ENT 

T E M P O R A L B O N E 

1. L a w ' s v i e w I t i s l a t e r a l o b l i q u e v i e w o f m a s t o i d . 

P a t i e n t l i e s i n s u c h a w a y t h a t s a g i t t a l p l a n e o f t h e s k u l l i s 

p a r a l l e l t o t h e f i l m a n d X - r a y b e a m i s p r o j e c t e d 1 5 ° 

c e p h a l o c a u d a l . 

S t r u c t u r e s s e e n a r e : 

( i ) E x t e r n a l a u d i t o r y c a n a l s u p e r i m p o s e d o n i n t e r n a l 

a u d i t o r y c a n a l . 

( i i ) M a s t o i d a i r c e l l s . 

( i i i ) T e g m e n . 

( i v ) L a t e r a l s i n u s p l a t e . 

( v ) T e m p o r o m a n d i b u l a r j o i n t . 

" K e y a r e a " o f t h e m a s t o i d , i . e . a t t i c , a d i t u s a n d a n t r u m 

a r e n o t w e l l s e e n . 

2 . S c h u l l e r ' s v i e w S i m i l a r t o L a w ' s v i e w b u t c e p h a l o 

c a u d a l b e a m m a k e s a n a n g l e o f 3 0 ° t o t h e s a g i t t a l . 

S t r u c t u r e s s e e n a r e : 

( i ) E x t e r n a l c a n a l s u p e r i m p o s e d o n i n t e r n a l c a n a l 

( i i ) M a s t o i d a i r c e l l s 

( i i i ) T e g m e n 

( i v ) L a t e r a l s i n u s p l a t e 

( v ) C o n d y l e o f m a n d i b l e 

( v i ) S i n o - d u r a l a n g l e 

( v i i ) A n t r u m a n d u p p e r p a r t o f a t t i c ( i . e . k e y a r e a ) . 

T h i s v i e w i s t a k e n t o s e e t h e e x t e n t o f p n e u m a t i s a t i o n , 

d e s t r u c t i o n o f i n t e r c e l l u l a r s e p t a ( a s i n m a s t o i d i t i s ) , l o c a 

t i o n o f s i n u s p l a t e a n d t e g m e n , c h o l e s t e a t o m a a n d l o n g i t u 

d i n a l f r a c t u r e o f p e t r o u s p y r a m i d . 

3 . S t e n v e r ' s v i e w T h i s v i e w i s t a k e n i n s u c h a w a y t h a t 

l o n g a x i s o f t h e p e t r o u s b o n e l i e s p a r a l l e l t o t h e f i l m . 

S t r u c t u r e s s e e n a r e : 

( i ) E n t i r e p e t r o u s p y r a m i d 

( i i ) A r c u a t e e m i n e n c e 

( i i i ) I n t e r n a l a u d i t o r y m e a t u s 

( i v ) L a b y r i n t h w i t h i t s v e s t i b u l e 

( v ) C o c h l e a 

( v i ) M a s t o i d a n t r u m . 

4 . T o w n e ' s v i e w I t i s a n t e r o p o s t e r i o r v i e w w i t h 3 0 ° t i l t 

f r o m a b o v e a n d i n f r o n t . I t s h o w s b o t h p e t r o u s p y r a m i d s 

w h i c h c a n b e c o m p a r e d . 

S t r u c t u r e s s e e n a r e : 

A r c u a t e e m i n e n c e a n d s u p e r i o r s e m i c i r c u l a r c a n a l . 

( i i ) M a s t o i d a n t r u m . 

( i i i ) I n t e r n a l a u d i t o r y c a n a l . 

( i v ) T y m p a n i c c a v i t y . 

( v ) C o c h l e a . 

( v i ) E x t e r n a l a u d i t o r y c a n a l . 

T h i s v i e w i s u s u a l l y t a k e n f o r a c o u s t i c n e u r o m a , a n d 

a p i c a l p e t r o s i t i s . 

5 . T r a n s o r b i t a l v i e w T h i s v i e w i s t a k e n w i t h o c c i p u t o n 

t h e f i l m w i t h o r b i t o m e a t a l l i n e a t r i g h t a n g l e s t o t h e f i l m . 

X - r a y b e a m p a s s e s t h r o u g h t h e o r b i t . 

S t r u c t u r e s s e e n a r e : 

( i ) I n t e r n a l a u d i t o r y c a n a l . 

( i i ) C o c h l e a . 

( i i i ) L a b y r i n t h . 

( i v ) E n t i r e p e t r o u s p y r a m i d p r o j e c t e d t h r o u g h t h e o r b i t . 

S i n c e b o t h p e t r o u s p y r a m i d s a r e s e e n , s t r u c t u r e s o n o n e 

s i d e c a n b e c o m p a r e d w i t h t h e t h o s e o f t h e o p p o s i t e s i d e . 

T h i s v i e w i s u s u a l l y d o n e f o r a c o u s t i c n e u r o m a a n d 

p e t r o u s p y r a m i d . 

6. S u b m e n t o v e r t i c a l v i e w T h i s v i e w i s t a k e n w i t h v e r 

t e x n e a r t h e f i l m a n d X - r a y b e a m p r o j e c t e d a t r i g h t a n g l e s 

t o t h e f i l m f r o m t h e s u b m e n t a l a r e a . 

S t r u c t u r e s s e e n a r e : 

( i ) E x t e r n a l a u d i t o r y c a n a l . 

( i i ) M i d d l e e a r c l e f t , i . e . m a s t o i d c e l l s , m i d d l e e a r a n d 

e u s t a c h i a n t u b e . 

( i i i ) I n t e r n a l a u d i t o r y c a n a l . 

( i v ) S p h e n o i d s i n u s . 



( v ) F o r a m e n o v a l e a n d s p i n o s u m . 

( v i ) C a r o t i d c a n a l . 

P A R A N A S A L S I N U S E S 

1. W a t e r s ' v i e w ( O c c i p i t o m e n t a l v i e w o r n o s e - c h i n p o s i 

t i o n ) . I t i s t a k e n i n s u c h a w a y t h a t n o s e a n d c h i n o f t h e 

p a t i e n t t o u c h t h e f i l m w h i l e X - r a y b e a m i s p r o j e c t e d f r o m 

b e h i n d . W a t e r s ' v i e w w i t h o p e n m o u t h i s p r e f e r r e d a s i t 

a l s o s h o w s s p h e n o i d s i n u s . I n t h i s v i e w , p e t r o u s b o n e s a r e 

p r o j e c t e d b e l o w t h e m a x i l l a r y a n t r a . 

S t r u c t u r e s s e e n a r e : 

( i ) M a x i l l a r y s i n u s e s ( s e e n b e s t ) . 

( i i ) F r o n t a l s i n u s e s . 

( i i i ) S p h e n o i d s i n u s ( i f t h e f i l m i s t a k e n w i t h o p e n m o u t h ) . 

( i v ) Z y g o m a . 

( v ) Z y g o m a t i c a r c h . 

( v i ) N a s a l b o n e . 

( v i i ) F r o n t a l p r o c e s s o f m a x i l l a . 

( v i i i ) S u p e r i o r o r b i t a l fissure. 

( i x ) I n t r a t e m p o r a l f o s s a . 

2 . C a l d w e l l v i e w ( O c c i p i t o f r o n t a l v i e w o r n o s e - f o r e h e a d 

p o s i t i o n ) . T h e v i e w i s t a k e n w i t h n o s e a n d f o r e h e a d t o u c h 

i n g t h e f i l m a n d X - r a y b e a m i s p r o j e c t e d 1 5 — 2 0 ° c a u d a l l y . 

S t r u c t u r e s s e e n a r e : 

( i ) F r o n t a l s i n u s e s ( s e e n b e s t ) . 

( i i ) E t h m o i d s i n u s e s . 

( i i i ) M a x i l l a r y s i n u s e s . 

( i v ) F r o n t a l p r o c e s s o f z y g o m a a n d z y g o m a t i c p r o c e s s o f 

f r o n t a l b o n e . 

(v ) S u p e r i o r m a r g i n o f o r b i t a n d l a m i n a p a p y r a c e a . 

( v i ) S u p e r i o r o r b i t a l f i s s u r e . 

( v i i ) F o r a m e n r o t u n d u m ( i n f e r o l a t e r a l t o s u p e r i o r o r b i t a l 

fissure). 

3 . L a t e r a l v i e w L a t e r a l s i d e o f t h e s k u l l l i e s a g a i n s t t h e 

f i l m a n d X - r a y b e a m i s p r o j e c t e d p e r p e n d i c u l a r f r o m t h e 

o t h e r s i d e . 

S t r u c t u r e s s e e n a r e : 

( i ) A n t e r i o r a n d p o s t e r i o r e x t e n t o f s p h e n o i d , f r o n t a l 

a n d m a x i l l a r y s i n u s e s . 

( i i ) S e l l a t u r c i c a . 

( i i i ) E t h m o i d s i n u s e s . 

( i v ) A l v e o l a r p r o c e s s . 

( v ) C o n d y l e a n d n e c k o f m a n d i b l e . 

4 . S u b m e n t o v e r t i c a l ( B a s a l ) v i e w T h i s v i e w i s t a k e n 

as d e s c r i b e d e a r l i e r . 

S t r u c t u r e s s e e n a r e : 

S p h e n o i d , p o s t e r i o r e t h m o i d a n d m a x i l l a r y s i n u s e s 

( s e e n b e s t i n t h a t o r d e r ) . 

( i i ) Z y g o m a . 

( i i i ) Z y g o m a t i c a r c h . 

( iv ) M a n d i b l e a l o n g w i t h c o r o n o i d a n d c o n d y l o i d 

p r o c e s s e s . 

R i g h t a n d l e f t o b l i q u e v i e w s T h e y a r e t a k e n t o s e e 

t h e p o s t e r i o r e t h m o i d s i n u s e s a n d t h e o p t i c f o r a m e n o f t h e 

c o r r e s p o n d i n g s i d e . 

X - R A Y S F O R N A S A L F R A C T U R E S 

1. L a t e r a l v i e w o f n a s a l b o n e s B o t h r i g h t a n d l e f t l a t 

e r a l v i e w s s h o u l d b e t a k e n . F r a c t u r e l i n e a n d d e p r e s s i o n o r 

e l e v a t i o n o f t h e f r a c t u r e d s e g m e n t i s s e e n . L o w e r p a r t o f 

n a s a l b o n e s i s t h i n , a n d f r a c t u r e d m o r e f r e q u e n t l y . Groove 

for ethmoidal nerve and vessels can be seen running downwards 

and forwards and may look like fracture line. 

2. O c c l u s a l v i e w o f n a s a l b o n e I n t h i s t h e X - r a y f i l m 

i s h e l d b e t w e e n t h e t e e t h , a n d c e n t r a l b e a m i s p r o j e c t e d 

p e r p e n d i c u l a r t o t h e f i l m . B o t h s i d e s o f t h e n a s a l p y r a m i d 

a r e s e e n . F r a c t u r e l i n e a n d l a t e r a l d i s p l a c e m e n t o f t h e n a s a l 

p y r a m i d i s s e e n c l e a r l y . 

3 . W a t e r s ' v i e w I t g i v e s e n d - o n v i e w o f n a s a l a r c h . 

F r a c t u r e s o f r i g h t a n d l e f t n a s a l b o n e s a n d t h e i r l a t e r a l d i s 

p l a c e m e n t c a n b e s e e n . 

N E C K , L A R Y N X A N D P H A R Y N X 

L a t e r a l v i e w o f n e c k I t i s a n e x t r e m e l y u s e f u l v i e w i n 

E N T . I n a n o r m a l p e r s o n , i t s h o w s : 

( i ) O u t l i n e o f b a s e o f t o n g u e . 

( i i ) V a l l e c u l a . 

( i i i ) H y o i d b o n e . 

( i v ) E p i g l o t t i s a n d a r y e p i g l o t t i c f o l d s . 

( v ) A r y t e n o i d s . 

( v i ) F a l s e a n d t r u e c o r d s w i t h v e n t r i c l e i n b e t w e e n t h e m . 

( v i i ) T h y r o i d a n d c r i c o i d c a r t i l a g e s . 

( v i i i ) S u b g l o t t i c s p a c e a n d t r a c h e a . 

( i x ) P r e v e r t e b r a l s o f t t i s s u e s . 

( x ) C e r v i c a l s p i n e . 

( x i ) P r e t r a c h e a l s o f t t i s s u e s a n d t h y r o i d . 

T h i s v i e w h e l p s i n t h e d i a g n o s i s o f : 

( i ) F o r e i g n b o d i e s o f l a r y n x , p h a r y n x a n d u p p e r o e s o p h 

a g u s a n d t o d i f f e r e n t i a t e a f o r e i g n b o d y o f t h e a i r w a y 

f r o m t h a t o f t h e f o o d p a s s a g e . 

( i i ) A c u t e e p i g l o t t i t i s ( T h u m b s i g n ) . 

( i i i ) R e t r o p h a r y n g e a l a b s c e s s . 

( i v ) P o s i t i o n o f t r a c h e o s t o m y t u b e , T - t u b e o r l a r y n g e a l 

s t e n t . 

(v ) L a r y n g e a l s t e n o s i s . 



(vi) F r a c t u r e s o f l a r y n x a n d h y o i d b o n e a n d t h e i r 

d i s p l a c e m e n t . 

( v i i ) C o m p r e s s i o n o f t r a c h e a b y t h y r o i d o r r e t r o p h a r y n 

g e a l m a s s e s . 

( v i i i ) C a r i e s o f c e r v i c a l s p i n e , a s s o c i a t e d w i t h r e t r o p h a r y n 

g e a l a b s c e s s o r o s t e o p h y t e s i n c e r v i c a l v e r t e b r a e o r 

i n j u r i e s o f s p i n e . 

A n t e r o p o s t e r i o r v i e w o f n e c k T h i s v i e w i s u s e f u l t o 

d i f f e r e n t i a t e a f o r e i g n b o d y o f l a r y n x f r o m t h a t o f o e s o p h 

a g u s . I t i s a l s o d o n e t o s e e a n y c o m p r e s s i o n o r d i s p l a c e 

m e n t o f t r a c h e a b y l a t e r a l n e c k m a s s e s , e . g . t h y r o i d t u m o u r s 

o r e n l a r g e m e n t . 

S o f t t i s s u e l a t e r a l v i e w o f n a s o p h a r y n x T h i s i s u s u a l l y 

t a k e n t o a s s e s s s o f t t i s s u e m a s s e s i n t h e n a s o p h a r y n x e . g . , 

a d e n o i d s , a n t r o c h o a n a l p o l y p o r a n g i o f i b r o m a . 

A 

T h e s t r u c t u r e s s e e n a r e : 

( i ) N a s a l c a v i t y . A f o r e i g n b o d y i n t h e n o s e c a n b e s e e n . 

I n t e r r u p t i o n o f a i r c o l u m n f r o m n o s e t o n a s o p h a r y n x 

m a y i n d i c a t e a t u m o u r o r c h o a n a l a t r e s i a . 

(ii) S o f t p a l a t e . 

( i i i ) R o o f a n d p o s t e r i o r w a l l o f n a s o p h a r y n x . A d e n o i d 

m a s s m a y b e s e e n a r i s i n g f r o m p o s t e r o s u p e r i o r 

w a l l o f n a s o p h a r y n x a n d c o m p r o m i s i n g t h e 

a i r w a y . 

A n t r o c h o a n a l p o l y p m a y a l s o s h o w a s o f t t i s s u e d e n s i t y , 

b u t u s u a l l y a c o l u m n o f a i r i s s e e n b e t w e e n t h e m a s s a n d 

p o s t e r i o r w a l l o f n a s o p h a r y n x . T h i s c o l u m n o f a i r d i f f e r 

e n t i a t e s a n t r o c h o a n a l p o l y p f r o m o t h e r n a s o p h a r y n g e a l 

m a s s e s a r i s i n g f r o m p o s t e r o s u p e r i o r w a l l o f n a s o p h a r y n x 

e . g . a n g i o f i b r o m a . 

B 

L a w ' s v i e w o f m a s t o i d . ( A ) N o t e n o r m a l s t r u c t u r e s a n d p n e u m a t i s a t i o n o n t h e r i g h t . ( B ) O n t h e l e f t s i d e m a s t o i d i s s c l e r o t i c w i t h 

d e s t r u c t i o n ( a r r o w s ) o f t h e " k e y a r e a " d u e t o c h o l e s t e a t o m a . 



T r a n s o r b i t a l v i e w . N o t e b o t h p e t r o u s p y r a m i d s a r e p r o j e c t e d t h r o u g h t h e o r b i t s . I n t e r n a l a u d i t o r y m e a t u s a n d l a b y r i n t h s a r e s e e n o n 

b o t h s i d e s . I n t e r n a l a u d i t o r y c a n a l s o f b o t h s i d e s a r e n o r m a l i n s h a p e a n d d i m e n s i o n s ( a r r o w s ) . 

W a t e r s ' v i e w w i t h o p e n m o u t h . N o t e h a z i n e s s o f l e f t m a x i l l a r y 

s i n u s d u e t o m u c o s a l h y p e r t r o p h y ( a r r o w ) . O t h e r s i n u s e s W a t e r s ' v i e w . N o t e o p a c i t y i n r i g h t m a x i l l a r y s i n u s d u e t o s i n u s i t i s 

a p p e a r n o r m a l . ( a r r o w ) . 



Radiology in E N T 

W a t e r s ' v i e w s h o w i n g c a r c i n o m a r i g h t m a x i l l a r y s i n u s . N o t e : ( i ) S o f t t i s s u e e x p a n s i o n , ( i i ) B o n y d e s t r u c t i o n o f w a l l s o f m a x i l l a r y s i n u s . 



Radiology in E N T 

L a t e r a l v i e w — n a s a l b o n e s . N o t e f r a c t u r e o f n a s a l b o n e ( a r r o w ) . O c c l u s a l v i e w s h o w i n g a s t o n e i n r i g h t s u b m a n d i b u l a r d u c t . 



Radiology in E N T 

( A ) P . A . v i e w — n e c k a n d c h e s t w i t h d e n t u r e a t t h e l e v e l o f t h o r a c i c i n l e t . D e n t u r e i s r a d i o l u c e n t b u t t w o m e t a l l i c h o o k s a r e v i s i b l e 

( a r r o w ) . ( B ) L a t e r a l v i e w — n e c k o f t h e s a m e p a t i e n t s h o w i n g m e t a l l i c h o o k s a t t h o r a c i c i n l e t ( a r r o w ) . 



X - r a y l a t e r a l v i e w n e c k s h o w i n g a c h i c k e n b o n e i n t h e o e s o p h a 

g u s o p p o s i t e C 7 a n d C g f a r r o w s ) . 

S o f t t i s s u e l a t e r a l v i e w n e c k s h o w i n g a f r u i t s e e d ( C h i k u ) i n t h e 

s u b g l o t t i c r e g i o n o f l a r y n x f a r r o w ) . N o t e : T h e p a t i e n t n e e d e d 

t r a c h e o s t o m y ( b l a c k a r r o w ) t o r e l i e v e o b s t r u c t i o n . 

P.A. v i e w c h e s t . A r a d i o - o p a q u e f o r e i g n b o d y ( n a i l ) i n t h e r i g h t 

b r o n c h u s . 

P.A. c h e s t i n a c h i l d w i t h a r a d i o l u c e n t f o r e i g n b o d y ( a p e a n u t ) 

i n r i g h t b r o n c h u s . N o t e : ( i ) C o l l a p s e o f r i g h t l u n g a n d s h i f t o f 

m e d i a s t i n u m t o t h e s a m e s i d e , ( i i ) R a i s e d d o m e o f d i a p h r a g m 

o n t h e r i g h t , (iii) E m p h y s e m a l e f t l u n g . 



Radiology in E N T 

P . A . v i e w c h e s t s h o w i n g a h a i r p i n i n t h e right b r o n c h u s . 

S o f t t i s s u e l a t e r a l v i e w n e c k s h o w i n g r e t r o - p h a r y n g e a i a n d 

r e t r o - o e s o p h a g e a l a b s c e s s d u e t o a f i s h b o n e i n a 2 5 - y e a r s - o l d 

f e m a l e . N o t e : ( i ) i n c r e a s e d p r e v e r t e b r a l s o f t t i s s u e s h a d o w 

( m a x i m u m a g a i n s t C 7 ) . ( i i ) C o m p r e s s i o n o f t r a c h e a c o m p r o m i s 

i n g t h e a i r w a y , ( i i i ) S t r a i g h t e n i n g o f c e r v i c a l s p i n e , ( i v ) V e r t e b r a l 

b o d i e s a n d i n t e r v e r t e b r a l s p a c e s a r e n o r m a l . 

m 

H y p o d e r m i c i n j e c t i o n n e e d l e i n t h e t r a c h e a i n a n a d u l t . S u d d e n 

g a s p d u e t o a p a t o n t h e b a c k f r o m a n u n n o t i c e d f r i e n d w h e n 

h e w a s b u s y p r i c k i n g h i s t e e t h . 

R a d i o g r a p h ( l a t e r a l v i e w n e c k ) s h o w i n g r e t r o p h a r y n g e a l 

a b s c e s s . N o t e i n c r e a s e i n w i d t h o f p r e v e r t e b r a l s o f t t i s s u e s 

o p p o s i t e C 6 a n d a l s o g a s s h a d o w d u e t o g a s - p r o d u c i n g o r g a n 

i s m s . T o d i a g n o s e r e t r o p h a r y n g e a l a b s c e s s , t h e p r e v e r t e b r a l 

s o f t t i s s u e s h a d o w s h o u l d e x c e e d w i d t h o f b o d y o f C 2 ( o r 

s h o u l d b e m o r e t h a n 7 m m ) i n b o t h c h i l d r e n a n d a d u l t s o p p o 

s i t e C O p p o s i t e C s , t h e s o f t t i s s u e s h a d o w s h o u l d e x c e e d 

1 4 m m i n c h i l d r e n l e s s t h a n 1 5 y e a r s a n d 2 2 m m i n a d u l t s . 



R a d i o l o g y in E N T 

Epiglottis 

Hyoid bone 

Laryngeal 
stenosis 

Trachea 

Prevertebral 
shadow 

X e r o r a d i o g r a p h ( l a t e r a l v i e w n e c k ) . N o t e l a r y n g e a l s t e n o s i s 

i n v o l v i n g s u p r a g l o t t i c , g l o t t i c a n d s u b g l o t t i c r e g i o n s . 

L a t e r a l v i e w n e c k s h o w i n g c a l c i f i c a t i o n i n t h e t h y r o i d g l a n d . 

S o f t t i s s u e r a d i o g r a p h ( l a t e r a l n e c k ) s h o w i n g t r a c h e a l c o m 

p r e s s i o n d u e t o t h y r o i d m a s s . 

S o f t t i s s u e l a t e r a l v i e w — n a s o p h a r y n x . N o t e a l a r g e a d e n o i d 

m a s s a l m o s t c o m p l e t e l y o b s t r u c t i n g t h e n a s o p h a r y n g e a l a i r 

w a y ( a r r o w h e a d s ) . 



C a r d i a c a c h a l a s i a ( M e g a o e s o p h a g u s ) . T h e r e is a f a i l u r e o f 

B a r i u m s w a l l o w i n a p a t i e n t w i t h d y s p h a g i a . N o t e i r r e g u l a r n a r - | o w e r o e s o p h a g e a l s p h i n c t e r t o r e l a x w i t h d i l a t a t i o n o f o e s o p h a -

r o w i n g o f l o w e r o e s o p h a g u s d u e t o c a r c i n o m a . g u s d u e t o s t a s i s G f food. A c h a l a s i a is d u e t o d e g e n e r a t i o n o f 

g a n g l i o n c e l l s o f A u e r b a c h ' s p l e x u s . 
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Appendix I: Some Memorab le 
Nuggets f o r Rapid Review* 

1 . A c u t e e p i g l o t t i t i s i n c h i l d r e n i s c a u s e d b y Haemophilus influenzae t y p e B . I t p r o d u c e s a t y p i c a l " T h u m b s i g n " 

o n l a t e r a l X - r a y f i l m . A m p i c i l l i n w a s c o n s i d e r e d t h e d r u g o f c h o i c e b u t n o w m a n y o r g a n i s m s h a v e b e c o m e r e s i s 

t a n t t o i t a n d c e f t r i a x o n e i s p r e f e r r e d . 

2 . A c u t e f u l m i n a n t f u n g a l s i n u s i t i s i s a n i n v a s i v e s i n u s i t i s a n d i s c o m m o n l y s e e n i n d i a b e t i c s , H I V i n f e c t e d 

p a t i e n t s a n d t r a n s p l a n t p a t i e n t s r e c e i v i n g c h e m o t h e r a p y f o r i m m u n o s u p p r e s s i o n . T h e r a p y i n s u c h c a s e s s h o u l d b e 

u r g e n t , a g g r e s s i v e s u r g i c a l d e b r i d e m e n t a n d a m p h o t e r i c i n - B . 

3 . A c u t e l a r y n g o t r a c h e o b r o n c h i t i s o r c r o u p i s a v i r a l i n f e c t i o n c a u s e d b y p a r a i n f l u e n z a e t y p e 1 , 2 , a n d s o m e t i m e s 

3 . C r i t i c a l a r e a i n v o l v e d i s s u b g l o t t i c l a r y n x p r o d u c i n g o e d e m a w i t h s t r i d o r a n d r e s p i r a t o r y d i s t r e s s . X - r a y ( P . A . 

v i e w ) l a r y n x s h o w s t y p i c a l " s t e e p l e s i g n " b u t X - r a y s a r e a v o i d e d a s a n y m a n i p u l a t i o n m a y p r e c i p i t a t e a c u t e 

o b s t r u c t i o n . 

4 . A d e n o c a r c i n o m a o f e t h m o i d i s m o s t l y s e e n i n t h o s e e x p o s e d t o w o o d - d u s t . 

5 . A d e n o i d f a c i e s , s e e n i n a d e n o i d h y p e r p l a s i a , c o n s i s t s o f c r o w d e d t e e t h , h i g h - a r c h e d p a l a t e a n d u n d e r d e v e l o p e d 

p i n c h e d n o s t r i l s . 

6 . A m m o n i a i s n o t u s e d t o t e s t s e n s e o f s m e l l as i t s t i m u l a t e s f i b r e s o f t r i g e m i n a l n e r v e s u p p l y i n g t h e n o s e a n d n o t 

t h e o l f a c t o r y o n e s . 

7 . A n g i o - o e d e m a . D e f i c i e n c y o f C} e s t e r a s e i n h i b i t o r c a u s e s a n g i o - o e d e m a . D e f i c i e n c y o f t h i s i n h i b i t o r c a u s e s 

i n c r e a s e d p r o d u c t i o n o f C} e s t e r a s e . T h i s l e a d s t o a n a p h y l a t o x i n s w h i c h c a u s e c a p i l l a r y p e r m e a b i l i t y a n d o e d e m a . 

D e f i c i e n c y o f C ( e s t e r a s e i n h i b i t o r i s a n i n h e r i t e d c o n d i t i o n . 

8 . A r e a o f a d u l t t y m p a n i c m e m b r a n e i s 9 0 m m 2 , o f w h i c h o n l y 5 5 m m 2 i s f u n c t i o n a l . A r e a o f s t a p e s f o o t p l a t e i s 

3 . 2 m m 2 . A r e a r a t i o ( o r h y d r a u l i c r a t i o ) i s 17 :1 . A c c o r d i n g t o o t h e r w o r k e r s , f u n c t i o n a l a r e a i s 4 5 m m 2 a n d 

a r e a r a t i o 1 4 : 1 . 

9 . A r n o l d - C h i a r i m a l f o r m a t i o n . C e r e b e l l a r t o n s i l s p r o j e c t t h r o u g h t h e f o r a m e n m a g n u m . 

1 0 . A x i s o f o s s i c u l a r r o t a t i o n p a s s e s b e t w e e n a n t e r i o r p r o c e s s o f m a l l e u s t o s h o r t p r o c e s s o f i n c u s . 

1 1 . B a t t l e ' s s i g n i s e c c h y m o s i s o v e r t h e m a s t o i d s e e n i n f r a c t u r e s o f t e m p o r a l b o n e . 

1 2 . B e l l ' s p h e n o m e n o n i s s e e n i n l o w e r m o t o r n e u r o n p a r a l y s i s o f C N V I I . T h e e y e b a l l t u r n s u p a n d o u t w h e n 

t r y i n g t o c l o s e t h e e y e . 

1 3 . B i l l ' s i s l a n d . I t i s a t h i n p l a t e o f b o n e l e f t o n s i g m o i d s i n u s w h e n i t i s t o b e r e t r a c t e d d u r i n g s u r g e r y . I t s h o u l d b e 

d i f f e r e n t i a t e d f r o m B i l l ' s b a r . 

1 4 . B l u e d r u m i s s e e n i n h a e m o t y m p a n u m ( d u e t o t e m p o r a l b o n e fracture), g l u e e a r , g l o m u s t u m o u r o r h a e m a n 

g i o m a o f m i d d l e e a r . 

1 5 . B r o y l e ' s l i g a m e n t . S m a l l l i g a m e n t w h i c h c o n n e c t s b o t h v o c a l c o r d s a t t h e a n t e r i o r c o m m i s s u r e t o t h e t h y r o i d 

c a r t i l a g e . 

1 6 . B r y c e ' s s i g n . S e e n m l a r y n g o c e l e . W h e n t h e s w e l l i n g i s p r e s s e d , a g u r g l i n g s o u n d i s p r o d u c e d . 

N o t e : F o r d e t a i l s a n d b e t t e r u n d e r s t a n d i n g , t h e r e a d e r is a d v i s e d t o r e f e r t h e r e l e v a n t s e c t i o n o f t h e b o o k . 



1 7 . C a r c i n o m a o f n a s o p h a r y n x i s c a u s e d , a m o n g o t h e r f a c t o r s , b y E p s t e i n - B a r r v i r u s . M o s t c o m m o n s i t e o f o r i g i n 

i s f o s s a o f R o s e n m u l l e r ( p h a r y n g e a l r e c e s s ) . M o s t c o m m o n h i s t o l o g i c a l v a r i e t y i s s q u a m o u s c e l l c a r c i n o m a , a n d 

r a d i o t h e r a p y i s t h e t r e a t m e n t o f c h o i c e . 

1 8 . C a r h a r t ' s n o t c h i s s e e n i n o t o s c l e r o s i s . B o n e c o n d u c t i o n c u r v e s h o w s m a x i m u m l o s s a t 2 0 0 0 H z . 

1 9 . C a r o t i c o t y m p a n i c a r t e r y i s a b r a n c h o f i n t e r n a l c a r o t i d a r t e r y . I t a n a s t o m o s e s w i t h b r a n c h e s o f e x t e r n a l c a r o t i d 

s y s t e m i n t h e m i d d l e e a r . 

2 0 . C H A R G E s y n d r o m e c o n s i s t s o f C o l o b o m a , H e a r t d e f e c t s , c h o a n a l A t r e s i a , R e t a r d e d g r o w t h , G e n i t a l h y p o 

p l a s i a a n d E a r a n o m a l i e s . 

2 1 . C h o a n a l a t r e s i a i s m o r e o f t e n u n i l a t e r a l , m o r e c o m m o n i n f e m a l e s ( 2 : 1 ) , m o r e o f t e n o n t h e r i g h t s i d e a n d m o r e 

o f t e n b o n y t h a n m e m b r a n o u s ( 9 : 1 ) . 

2 2 . C h o r d o m a a r i s e s f r o m t h e r e m n a n t s o f n o t o c h o r d . C h a r a c t e r i s t i c a p p e a r a n c e o n h i s t o l o g y i s p h y s a l i f e r o u s c e l l s — 

f o a m y c e l l s w i t h c o m p r e s s e d n u c l e i . 

2 3 . C o c h l e a i s a c o i l e d t u b e m a k i n g 2 . 5 t o 2 . 7 5 t u r n s . W h e n s t r a i g h t e n e d i t m e a s u r e s 3 2 m m . 

2 4 . C o s t e n ' s s y n d r o m e i s a b n o r m a l i t y o f t e m p o r o m a n d i b u l a r j o i n t d u e t o d e f e c t i v e b i t e . I t i s c h a r a c t e r i s e d b y o t a l g i a , 

f e e l i n g o f b l o c k e d e a r , t i n n i t u s a n d s o m e t i m e s v e r t i g o . P a i n a l s o r a d i a t e s t o f r o n t a l , p a r i e t a l a n d o c c i p i t a l r e g i o n . 

2 5 . D a l r y m p l e ' s s i g n . S e e n i n G r a v e ' s d i s e a s e . I t i s a c l i n i c a l s i g n s h o w i n g r e t r a c t i o n o f u p p e r l i d w i t h u p p e r s c l e r a l 

s h o w . 

2 6 . D o n a l d s o n ' s l i n e p a s s e s t h r o u g h h o r i z o n t a l c a n a l a n d b i s e c t s t h e p o s t e r i o r c a n a l . I t i s l a n d m a r k f o r e n d o l y m 

p h a t i c s a c w h i c h l i e s a n t e r i o r a n d i n f e r i o r t o i t ( F i g . 7 6 . 4 ) 

2 7 . D y s p h a g i a l u s o r i a i s d u e t o c o m p r e s s i o n o f o e s o p h a g u s b y s u b c l a v i a n a r t e r y . I t o c c u r s w h e n right s u b c l a v i a n 

a r t e r y a r i s e s f r o m t h o r a c i c a o r t a a n d p a s s e s i n f r o n t o f o r b e h i n d t h e o e s o p h a g u s . 

2 8 . E l a s t i c fibrocartilage i s s e e n i n p i n n a , e p i g l o t t i s , c o r n i c u l a t e , c u n e i f o r m c a r t i l a g e s a n d a p i c e s o f t h e a r y t e n o i d 

c a r t i l a g e s . I t d o e s n o t u n d e r g o c a l c i f i c a t i o n . H y a l i n e c a r t i l a g e i s s e e n i n t h y r o i d , c r i c o i d , a n d g r e a t e r p a r t o f 

a r y t e n o i d c a r t i l a g e s . I t u n d e r g o e s c a l c i f i c a t i o n . 

2 9 . E n d o l y m p h i s p r o d u c e d b y c e l l s o f s t r i a v a s c u l a r i s o f t h e c o c h l e a a n d d a r k c e l l s o f t h e v e s t i b u l a r l a b y r i n t h . I t i s 

a b s o r b e d b y e n d o l y m p h a t i c s a c . 

3 0 . E n d o l y m p h a t i c s a c . I t i s l o c a t e d p o s t e r i o r t o m a s t o i d s e g m e n t o f C N V I I , i n f e r i o r t o p o s t e r i o r s e m i c i r c u l a r 

c a n a l a n d s u p e r i o r t o j u g u l a r b u l b . 

3 1 . E u s t a c h i a n t u b e i s 3 6 m m l o n g , o n e - t h i r d i s b o n y a n d t w o t h i r d s c a r t i l a g i n o u s . N o r m a l l y , i t r e m a i n s c l o s e d . 

O p e n i n g o f t h e t u b e i s a n a c t i v e p r o c e s s d u e t o c o n t r a c t i o n o f T e n s o r v e l i p a l a t i n i m u s c l e w h i l e c l o s u r e i s p a s s i v e 

d u e t o r e c o i l o f t h e c a r t i l a g e . 

3 2 . E x o s t o s i s o f e x t e r n a l a u d i t o r y c a n a l a r e m u l t i p l e a n d u s u a l l y a s s o c i a t e d w i t h c o l d w a t e r s w i m m i n g w h i l e 

o s t e o m a o f e x t e r n a l c a n a l i s u s u a l l y s i n g l e a n d o c c u r s a t s u t u r e l i n e s , e . g . t y m p a n o m a s t o i d . 

3 3 . E x t e r n a l a u d i t o r y c a n a l o f a n a d u l t i s 2 4 n u n i n l e n g t h . O u t e r o n e - t h i r d ( 8 m m ) i s c a r t i l a g i n o u s a n d i n n e r t w o 

t h i r d s ( 1 6 m m ) a r e b o n y . 

3 4 . F l u c t u a t i n g h e a r i n g l o s s i s s e e n i n o t i t i s m e d i a w i t h e f f u s i o n ( s e r o u s o t i t i s m e d i a ) , M e n i e r e ' s d i s e a s e , p e r i l y m p h 

f i s t u l a a n d m a l i n g e r i n g . 

3 5 . F l u c t u a t i n g h e a r i n g l o s s . I t i s s e e n i n M e n i e r e ' s d i s e a s e , p e r i l y m p h f i s t u l a , a u t o i m m u n e d i s o r d e r o f i n n e r e a r 

a n d s y p h i l i t i c l a b y r i n t h i t i s . 

3 6 . F r e n z e l m a n o e u v r e . I t i s u s e d t o o p e n t h e e u s t a c h i a n t u b e a n d v e n t i l a t e t h e m i d d l e c a r b y c o n t r a c t i n g m u s c l e s 

o f t h e f l o o r o f m o u t h a n d p h a r y n x w h i l e n o s e , m o u t h a n d g l o t t i s a r e c l o s e d . I t i s a l i t t l e m o r e d i f f i c u l t t o l e a r n 

t h a n V a l s a l v a m a n o e u v r e . 

3 7 . F r e y ' s s y n d r o m e . T h e r e i s f l u s h i n g a n d s w e a t i n g o f s k i n o f p a r o t i d r e g i o n d u r i n g e a t i n g . I t i s s e e n a f t e r p a r o t i 

d e c t o m y . P a r a s y m p a t h e t i c f i b r e s s u p p l y i n g t h e p a r o t i d g l a n d a r e m i s d i r e c t e d a f t e r p a r o t i d e c t o m y a n d i n n e r v a t e 

s w e a t g l a n d s o f t h e p a r o t i d a r e a . T y m p a n i c n e u r e c t o m y ( s e c t i o n o f t y m p a n i c b r a n c h o f C N I X ) w i l l i n t e r r u p t 

t h e s e f i b r e s . 
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3 8 . F u n g a l s i n u s i t i s i s m o s t l y c a u s e d b y Aspergillus. 

3 9 . G a l e n ' s a n a s t o m o s i s . I t i s a n a s t o m o s i s b e t w e e n s u p e r i o r a n d r e c u r r e n t l a r y n g e a l n e r v e s . 

4 0 . G e l l e ' s test c o m p a r e s i n t e n s i t y o f b o n e - c o n d u c t e d t u n i n g f o r k s o u n d w i t h o u t a n d w i t h r a i s i n g p r e s s u r e o n t h e 

t y m p a n i c m e m b r a n e w i t h S i e g e l ' s s p e c u l u m . N o r m a l l y , G e l l e ' s t e s t i s p o s i t i v e b e c a u s e i n t e n s i t y o f h e a r i n g d e c r e a s e s 

w h e n a i r p r e s s u r e i s r a i s e d i n e x t e r n a l a u d i t o r y c a n a l . I n o s s i c u l a r f i x a t i o n o r o s s i c u l a r d i s c o n t i n u i t y , i n c r e a s e d a i r 

p r e s s u r e m a k e s n o c h a n g e s i n t h e s o u n d i n t e n s i t y . ( G e l l e ' s n e g a t i v e ) . 

4 1 . G r a d e n i g o ' s s y n d r o m e c o n s i s t s o f : ( i ) e a r d i s c h a r g e ( s u p p u r a t i v e o t i t i s m e d i a ) , ( i i ) d i p l o p i a ( C N V I p a r a l y s i s ) , 

a n d ( i i i ) r e t r o - o r b i t a l p a i n ( C N V ) i n v o l v e m e n t . I t i s d u e t o p e t r o s i t i s — a c o m p l i c a t i o n o f o t i t i s m e d i a . 

4 2 . G r i e s i n g e r ' s s i g n i s o e d e m a o v e r t h e m a s t o i d a n d i s s e e n i n l a t e r a l s i n u s t h r o m b o s i s . I t is d u e t o t h r o m b o s i s o f 

m a s t o i d e m i s s a r y v e i n i m p e d i n g v e n o u s d r a i n a g e a n d t h u s c a u s i n g o e d e m a o v e r t h e m a s t o i d . 

4 3 . G u t m a n n ' s p r e s s u r e test . I t i s d o n e i n p u b e r p h o n i a . P r e s s i n g o n t h e t h y r o i d p r o m i n e n c e i n a b a c k w a r d a n d 

d o w n w a r d d i r e c t i o n r e l a x e s t h e o v e r s t r e t c h e d v o c a l c o r d s a n d t h u s l o w - p i t c h e d v o i c e c a n b e p r o d u c e d . 

4 4 . H a b e n u l a p e r f o r a t a . I t i s t h e a r e a w h e r e b r a n c h e s o f c o c h l e a r n e r v e s e n t e r t h e c o c h l e a . O p e n i n g s m a y b e w i d e 

l e a d i n g t o a p e r i l y m p h g u s h e r i n s t a p e s s u r g e r y . T h i s c o n d i t i o n i s a s s o c i a t e d w i t h e n l a r g e d i n t e r n a l a c o u s t i c m e a t u s 

a n d s t a p e s f i x a t i o n o f c o n g e n i t a l o r i g i n . I t i s a n X - l i n k e d d i s e a s e a n d c a n b e d i a g n o s e d o n C T . 

4 5 . H e n n e b e r t ' s p h e n o m e n o n . D y s e q u i l i b r i u m f o l l o w i n g n o s e b l o w i n g o r l i f t i n g a h e a v y o b j e c t . S e e n i n p e r i 

l y m p h f i s t u l a ( d o n o t c o n f u s e w i t h H e n n e b e r t ' s s i g n ) . 

4 6 . H e n n e b e r t ' s s i g n i s a p o s i t i v e f i s t u l a s i g n i n t h e a b s e n c e o f f i s t u l a . S e e n i n c o n g e n i t a l s y p h i l i s d u e t o e x c e s s i v e l y 

u t r i c u l a r a d h e s i o n s t o s t a p e s . A l s o s e e n i n s o m e c a s e s o f M e n i e r e ' s d i s e a s e . 

4 7 . H i d d e n a r e a s o f t h e l a r y n x i n c l u d e i n f r a h y o i d e p i g l o t t i s , a n t e r i o r c o m m i s s u r e , s u b g l o t t i s , v e n t r i c l e a n d a p e x o f 

p y r i f o r m f o s s a . 

4 8 . H o r n e r ' s s y n d r o m e c o n s i s t s o f p t o s i s , m i o s i s ( c o n s t r i c t i o n o f p u p i l ) , a n h i d r o s i s a n d e n o p h t h a l m o s d u e t o p a r a l y 

s i s o f c e r v i c a l s y m p a t h e t i c s . 

4 9 . H y r t l e ' s f i s s u r e , a l s o c a l l e d t y m p a n o m e n i n g e a l h i a t u s , i t i s a n e m b r y o n i c r e m n a n t t h a t c o n n e c t s C S F s p a c e t o 

m i d d l e e a r j u s t a n t e r i o r a n d i n f e r i o r t o t h e r o u n d w i n d o w . I t r u n s p a r a l l e l t o c o c h l e a r a q u e d u c t . I t c a n b e t h e 

s o u r c e o f c o n g e n i t a l C S F o t o r r h o e a o r m e n i n g i t i s f r o m m i d d l e e a r i n f e c t i o n s . N o r m a l l y i t g e t s o b l i t e r a t e d . 

5 0 . I n a n y c a s e o f u n i l a t e r a l o t i t i s m e d i a w i t h e f f u s i o n i n a n a d u l t , r u l e o u t n a s o p h a r y n g e a l p a t h o l o g y e s p e c i a l l y 

t h e c a r c i n o m a . 

5 1 . I n F i t z g e r a l d - H a l l p i k e ( b i t h e r m a l c a l o r i c ) test , t h e r m a l s t i m u l a t i o n o c c u r s i n t h e h o r i z o n t a l s e m i c i r c u l a r 

c a n a l . C o l d w a t e r ( 3 0 ° C ) c a u s e s n y s t a g m u s t o t h e o p p o s i t e s i d e w h i l e w a r m w a t e r ( 4 4 ° C ) t o t h e s a m e s i d e . 

R e m e m b e r C O W S ( C o l d - O p p o s i t e - W a n n - S a m e ) . 

5 2 . I n v e r t e d p a p i l l o m a o r R i n g e r t z t u m o u r a r i s e s f r o m t h e l a t e r a l w a l l o f n o s e . I t i s c h a r a c t e r i s e d b y s q u a m o u s 

o r t r a n s i t i o n a l c e l l e p i t h e l i u m w i t h ribrovascular s t r o m a . I n w a r d g r o w t h o f e p i t h e l i u m t o w a r d s s t r o m a l e n d s t h e 

n a m e o f i n v e r t e d p a p i l l o m a t o i t . I t i s a s s o c i a t e d w i t h s q u a m o u s c e l l c a r c i n o m a i n 1 0 — 1 5 % o f p a t i e n t s . 

5 3 . J u g u l a r f o r a m e n s y n d r o m e i s p a r a l y s i s o f C N I X , X a n d X I . I t i s s e e n i n c a r c i n o m a n a s o p h a r y n x , g l o m u s j u g u 

l a r e , l a r g e a c o u s t i c n e u r o m a o r t h r o m b o p h l e b i t i s o f j u g u l a r b u l b . 

5 4 . K a l l m a n n s y n d r o m e i s a n o s m i a a n d c o n g e n i t a l h y p o g o n a d i s m . 

5 5 . K a r t a g e n e r ' s s y n d r o m e c o n s i s t s o f r e c u r r e n t s i n u s i t i s , b r o n c h i e c t a s i s a n d s i t u s i n v e r s u s . C i l i a r y m o t i l i t y i s d i s 

t u r b e d . E l e c t r o n m i c r o s c o p e s h o w s a b s e n c e o f d y e i n s i d e a r m s i n A - t u b u l e s . 

5 6 . K o r n e r ' s s e p t u m , s o m e t i m e s s e e n d u r i n g m a s t o i d s u r g e r y , i s a b o n y p l a t e s e p a r a t i n g s u p e r f i c i a l s q u a m o u s c e l l s 

f r o m t h e d e e p e r p e t r o s a l a i r c e l l s . A n t r u m l i e s d e e p t o i t . 

5 7 . K r a u s e ' s n o d e s a r e l y m p h n o d e s s i t u a t e d i n t h e j u g u l a r f o r a m e n . E n l a r g e m e n t o f t h e s e n o d e s c o m p r e s s e s o n C N 

I X , X a n d X I , c a u s i n g j u g u l a r f o r a m e n s y n d r o m e . 

5 8 . L a r y n x h a s t h r e e i m p o r t a n t s p a c e s : p r e - e p i g l o t t i c , p a r a g l o t t i c a n d R e i n k e ' s . T h e f i r s t t w o a r e i m p o r t a n t b e c a u s e 

t h e y a r e i n v a d e d b y c a r c i n o m a a r i s i n g i n t h e l a r y n g e a l m u c o s a . R e i n k e ' s s p a c e i s o f t e n a f f e c t e d b y o e d e m a a n d 

c a u s e s p o l y p o i d d e g e n e r a t i o n o f v o c a l c o r d s . 



5 9 . L e r m o y e z s y n d r o m e i s a v a r i a n t o f M e n i e r e ' s d i s e a s e . P a t i e n t f i r s t g e t s h e a r i n g l o s s a n d t i n n i t u s . A n a t t a c k o f 

v e r t i g o f o l l o w s a n d r e l i e v e s t i n n i t u s a n d i m p r o v e s h e a r i n g . 

6 0 . L e v e r r a t i o b e t w e e n t h e h a n d l e o f m a l l e u s a n d t h e l o n g p r o c e s s o f i n c u s i s 1 . 3 : 1 . 

6 1 . L h e r m i t t e ' s s i g n . A r a r e s i g n s e e n a f t e r r a d i a t i o n o f c e r v i c a l s p i n e . E l e c t r i c a l c u r r e n t - l i k e s e n s a t i o n i s f e l t i n b o t h 

a r m s , d o r s a l s p i n e a n d b o t h l e g s o n f l e x i n g t h e n e c k . 

6 2 . L y r e s i g n . I t i s s p l a y i n g a p a r t o f i n t e r n a l a n d e x t e r n a l c a r o t i d a r t e r i e s o n a n g i o g r a m i n c a s e s o f c a r o t i d b o d y 

t u m o u r o f t h e n e c k . 

6 3 . M a l l e u s a n d i n c u s a re d e r i v e d f r o m the first a r c h . S t a p e s d e v e l o p s f r o m s e c o n d a r c h e x c e p t i t s f o o t p l a t e 

a n d a n n u l a r l i g a m e n t w h i c h a r e d e r i v e d f r o m t h e o t i c c a p s u l e . 

6 4 . M a r c u s G u n n p u p i l . T h i s i s d u e t o i n t e r r u p t i o n o f a f f e r e n t p a p i l l a r y p a t h w a y d u e t o r e t r o b u l b a r n e u r i t i s o r a n y 

o t h e r o p t i c n e r v e d i s e a s e . W h e n l i g h t i s p u t o n t h e d i s e a s e d s i d e , t h e p u p i l s o f b o t h s i d e s r e m a i n d i l a t e d b u t w h e n 

t h e l i g h t i s p u t o n t h e h e a l t h y s i d e i t c o n s t r i c t s b o t h t h e p u p i l s . I n t h e l a t t e r c a s e p u p i l o n d i s e a s e d s i d e c o n s t r i c t s 

d u e t o c o n s e n s u a l r e f l e x b e c a u s e t h e e f f e r e n t p a t h w a y o n d i s e a s e d s i d e i s n o r m a l . I t i s a n i m p o r t a n t s i g n d u r i n g 

e n d o s c o p i c s i n u s s u r g e r y f o r a n y i n j u r y t o t h e o p t i c n e r v e . 

6 5 . M a s t o i d a n t r u m l i e s 1 2 — 1 5 m m d e e p f r o m t h e s u r f a c e o f s u p r a m e a t a l t r i a n g l e i n a n a d u l t . T h e t h i c k n e s s o f t h e 

b o n e o v e r l y i n g t h e a n t r u m i s o n l y 2 m m a t b i r t h a n d t h e n i n c r e a s e s a t t h e r a t e o f 1 m m p e r y e a r . 

6 6 . M a s t o i d t i p d o e s n o t d e v e l o p t i l l 2 y e a r s ; h e n c e p o s t a u r a l i n c i s i o n t o o p e n t h e m a s t o i d b e f o r e t h i s a g e n e e d s 

t o b e m o d i f i e d t o a v o i d i n j u r y t o t h e f a c i a l n e r v e . 

6 7 . M i c h e l a p l a s i a . T h e r e i s t o t a l l a c k o f d e v e l o p m e n t o f i n n e r e a r . I t c a n b e c o n f u s e d r a d i o l o g i c a l l y w i t h 

l a b y r i n t h i n e o s s i f i c a t i o n a n d c a n b e d i s t i n g u i s h e d b y M R I w h i c h m a y s h o w m e m b r a n o u s l a b y r i n t h i n t h e 

l a t t e r . 

6 8 . M o d i o l u s i s t h e c e n t r a l b o n y a x i s o f c o c h l e a a n d m e a s u r e s 5 m m i n l e n g t h . 

6 9 . M o s t c o m m o n o r g a n i s m r e s p o n s i b l e f o r a c u t e b a c t e r i a l s i n u s i t i s i s Strep, pneumoniae f o l l o w e d b y H. influ

enzae. A n a e r o b i c a n d m i x e d i n f e c t i o n s a r e s e e n i n s i n u s i t i s o f d e n t a l o r i g i n . 

7 0 . M o s t c o m m o n o r g a n i s m s i n a c u t e o t i t i s m e d i a a r e Streptococcus pneumoniae, H. influenzae a n d Moraxella catarrh-

alis i n d e c r e a s i n g o r d e r . 

7 1 . M o s t c o m m o n si te f o r e p i s t a x i s ( 9 0 % ) i s L i t t l e ' s a r e a s i t u a t e d o n a n t e r o i n f e r i o r p a r t o f n a s a l s e p t u m . 

7 2 . M o s t c o m m o n si te o f i n v o l v e m e n t i n s t a p e d i a l o t o s c l e r o s i s i s l o c a t e d a t t h e a n t e r i o r e d g e o f o v a l w i n d o w 

i n t h e a r e a o f f i s s u l a a n t e f e n e s t r a m . 

7 3 . M o u s e - n i b b l e d a p p e a r a n c e o f v o c a l c o r d s i s c a u s e d b y t u b e r c u l o s i s . 

7 4 . M u c o r m y c o s i s i s a c u t e i n v a s i v e f u n g a l i n f e c t i o n i n v o l v i n g n o s e a n d p a r a n a s a l s i n u s e s , w h e r e f u n g a l h y p h a e 

i n v a d e b l o o d v e s s e l s c a u s i n g i s c h a e m i c n e c r o s i s . C o m m o n l y i n v o l v e s l a t e r a l n a s a l w a l l s a n d t u r b i n a t e s a n d q u i c k l y 

s p r e a d s t o o r b i t , p a l a t e , f a c e a n d c r a n i u m . T r e a t m e n t i s s u r g i c a l d e b r i d e m e n t a n d a m p h o t e r i c i n - B . 

7 5 . M u l l e r ' s m a n o e u v r e . U s e d t o f i n d t h e l e v e l a n d d e g r e e o f o b s t r u c t i o n i n s l e e p - d i s o r d e r e d b r e a t h i n g . I t i s p e r 

f o r m e d w h i l e u s i n g f l e x i b l e n a s o p h a r y n g o s c o p e . F i r s t t h e e x a m i n e r s e e s t h e u p p e r a i r w a y s a t r e s t a n d t h e n d u r i n g 

t h e t i m e w h e n p a t i e n t m a k e s m a x i m a l i n s p i r a t o r y e f f o r t w i t h n o s e a n d m o u t h c l o s e d . B a s e o f t o n g u e , l a t e r a l p h a 

r y n g e a l w a l l a n d p a l a t e a r e e x a m i n e d f o r c o l l a p s i b i l i t y a n d t h e n r a t e d f r o m 0 ( m i n i m a l c o l l a p s e ) t o 4 + ( c o m p l e t e 

c o l l a p s e ) . 

7 6 . M u l t i p l e j u v e n i l e l a r y n g e a l p a p i l l o m a t o s i s i s a b e n i g n c o n d i t i o n c a u s e d b y h u m a n p a p i l l o m a v i r u s s u b t y p e 6 & 1 1 . 

T r e a t m e n t o f c h o i c e i s r e p e a t e d e x c i s i o n w i t h C O . , l a s e r . M a l i g n a n t c h a n g e i s u n c o m m o n u n l e s s r a d i a t i o n h a s 

b e e n u s e d a s a m o d e o f t r e a t m e n t . 

7 7 . N e a r l y 8 0 % o f c a r c i n o m a s i n v o l v i n g p a r a n a s a l s i n u s e s a r e s q u a m o u s c e l l . M a x i l l a r y s i n u s i s t h e m o s t f r e 

q u e n t l y i n v o l v e d s i n u s . O t h e r s i t e s i n d e c r e a s i n g o r d e r a i _ e n a s a l c a v i t y , e t h m o i d s i n u s e s , f r o n t a l a n d s p h e n o i d 

s i n u s . 

7 8 . N e c r o t i s i n g o t i t i s e x t e r n a , a l s o c a l l e d m a l i g n a n t o t i t i s e x t e r n a , i s c a u s e d b y p s e u d o m o n a s i n f e c t i o n i n a n e l d e r l y 

p a t i e n t w i t h d i a b e t e s . 

7 9 . N o d e o f R o u v i e r e i s t h e m o s t s u p e r i o r n o d e o f t h e l a t e r a l g r o u p o f r e t r o p h a r y n g e a l n o d e s . 



Some Memorable Nuggets for Rapid Review 

8 0 . N o i s e - i n d u c e d h e a r i n g l o s s s h o w s a d i p a t 4 0 0 0 H z i n a i r c o n d u c t i o n c u r v e o f a u d i o g r a m . 

8 1 . N o n - i n v a s i v e f o r m s o f f u n g a l s i n u s i t i s a r e ( i ) f u n g a l b a l l a n d ( i i ) f u n g a l a l l e r g i c s i n u s i t i s p r e s e n t i n g w i t h 

p o l y p s . T h e y d o n o t r e q u i r e a n t i f u n g a l t r e a t m e n t . 

8 2 . N u m b n e s s i n t h e p o s t e r o s u p e r i o r m e a t a l w a l l ( s u p p l i e d b y C N V I I ) i s s e e n i n a c o u s t i c n e u r o m a a n d i s c a l l e d 

H i t z e l b e r g e r s i g n . 

8 3 . O r t n e r ' s s y n d r o m e i s p a r a l y s i s o f r e c u r r e n t l a r y n g e a l n e r v e a n d c a r d i o m e g a l y . 

8 4 . O t i c c a p s u l e — - t h e s o - c a l l e d b o n y l a b y r i n t h o s s i f i e s f r o m 14 c e n t r e s . O s s i f i c a t i o n s t a r t s a t 1 6 t h w e e k a n d e n d s 

b y 2 0 — 2 1 s t w e e k o f g e s t a t i o n . 

8 5 . P a r a l y s i s o f s t a p e d i a l m u s c l e ( s u p p l i e d b y C N V I I ) c a u s e s h y p e r a c u s i s o r p h o n o p h o b i a . 

8 6 . P a t i e n t s w i t h c l e f t p a l a t e h a v e e u s t a c h i a n t u b e d y s f u n c t i o n a n d d e v e l o p p e r s i s t e n t o t i t i s m e d i a w i t h e f f u s i o n a n d 

r e c u r r e n t a c u t e o t i t i s m e d i a . 

8 7 . P o s t e r i o r c r i c o a r y t e n o i d i s t h e o n l y a b d u c t o r m u s c l e o f t h e l a r y n x . I t i s s u p p l i e d b y r e c u r r e n t l a r y n g e a l 

n e r v e . 

8 8 . P o u c h o f L u s c h k a . D u r i n g d e v e l o p m e n t , n o t o c h o r d i s a t t a c h e d t o t h e e n d o d e r m i n t h e a r e a o f n a s o p h a r y n x 

p r o d u c i n g a n i n v a g i n a t i o n p o u c h . P e r s i s t e n c e o f t h i s p o u c h c a u s e s T h o r n w a l d t ' s c y s t w h i c h m a y g e t i n f e c t e d t o 

f o n n a n a b s c e s s . 

8 9 . P r e o p e r a t i v e o p e n b i o p s y . I t i s n o t d o n e i n a n a n g i o f i b r o m a o f n a s o p h a r y n x , g l o m u s t u m o u r o f t h e m i d d l e e a r , 

c a r o t i d b o d y t u m o u r o f t h e n e c k a n d p a r a p h a r y n g e a l t u m o u r s w h i c h a p p e a r t o b e b e n i g n . 

9 0 . P r u s s a k ' s s p a c e l i e s m e d i a l t o p a r s f l a c c i d a , l a t e r a l t o t h e n e c k o f m a l l e u s a n d a b o v e t h e l a t e r a l p r o c e s s o f m a l l e u s . 

A n t e r i o r l y , p o s t e r i o r l y a n d s u p e r i o r l y , i t i s b o u n d e d b y l a t e r a l m a l l e a l l i g a m e n t . P o s t e r i o r l y , i t a l s o h a s a g a p 

t h r o u g h w h i c h t h e s p a c e c o m m u n i c a t e s w i t h e p i t y m p a n u r h . 

9 1 . P s a m m o m a b o d i e s . F o u n d i n p a p i l l a r y c a r c i n o m a o f t h y r o i d g l a n d . 

9 2 . R a t h k e ' s p o u c h . I t f o r m s a n t e r i o r p i t u i t a r y a n d m a y p e r s i s t as c r a n i o p h a r y n g e a l c a n a l . 

9 3 . R e c r u i t m e n t i s a n a b n o r m a l g r o w t h i n l o u d n e s s a n d i s s e e n i n c o c h l e a r l e s i o n s . 

9 4 . R h i n o p h y m a i s d u e t o h y p e r t r o p h y o f s e b a c e o u s g l a n d s o f n a s a l t i p . I t i s a s s o c i a t e d w i t h a c n e r o s a c e a . 

9 5 . R h i n o s c l e r o m a i s c a u s e d b y a g r a m - n e g a t i v e c o c c o b a c i l l u s - K / e t a i W / i i rliinosderomatis. T h e d i s e a s e p a s s e s t h r o u g h 

t h r e e s t a g e s — c a t a r r h a l , g r a n u l o m a t o u s a n d c i c a t r i c i a l . I t c a u s e s w o o d y i n f i l t r a t i o n o f t h e u p p e r l i p . O t h e r a r e a s 

i n v o l v e d a r e l a r y n x ( s u b g l o t t i c r e g i o n ) a n d t r a c h e a l e a d i n g t o a i r w a y o b s t r u c t i o n . M i k u l i c z ' c e l l s a n d R u s s e l l b o d 

i e s a r e c h a r a c t e r i s t i c a l l y s e e n o n h i s t o l o g y . 

9 6 . R i s k f a c t o r s a s s o c i a t e d w i t h l a r y n g e a l c a n c e r a r e s m o k i n g , u s e o f a l c o h o l , g a s t r o - o e s o p h a g e a l r e f l u x , e x p o 

s u r e t o w o o d - d u s t , a s b e s t o s a n d v o l a t i l e c h e m i c a l s , n i t r o g e n m u s t a r d a n d p r e v i o u s i o n i s i n g r a d i a t i o n . G e n e t i c 

s u s c e p t i b i l i t y a l s o p l a y s a g r e a t r o l e . 

9 7 . R i s k f a c t o r s a s s o c i a t e d w i t h n a s a l a n d p a r a n a s a l s i n u s m a l i g n a n c y a r e : w o o d d u s t , n i c k e l a n d c h r o m i u m 

p l a t i n g i n d u s t r i e s , i s o p r o p y l o i l , v o l a t i l e h y d r o c a r b o n s a n d s m o k i n g . 

9 8 . R u s s e l l b o d i e s . S e e n i n r h i n o s c l e r o m a . P l a s m a c e l l s a r e s e e n t o c o n t a i n r o u n d e d e o s i n o p h i l i c s t r u c t u r e s o n 

h i s t o p a t h o l o g y . 

9 9 . S a m t e r ' s t r i a d c o n s i s t s o f n a s a l p o l y p i , b r o n c h i a l a s t h m a a n d a s p i r i n s e n s i t i v i t y . 

1 0 0 . S c h a u m a n n ' s b o d i e s . S e e n i n s a r c o i d g r a n u l o m a . 

1 0 1 . S c h n e i d e r i a n m e m b r a n e ( m u c o s a ) . I t i s a n o t h e r n a m e f o r r e s p i r a t o r y m u c o s a o f n o s e a n d c o n s i s t s o f p s e u d o -

s t r a t i f i e d c i l i a t e d c o l u m n a r c e l l s . 

1 0 2 . S c h w a r t z s i g n i s a p i n k r e f l e x , s e e n t h r o u g h i n t a c t t y m p a n i c m e m b r a n e , i n t h e a r e a o f o v a l w i n d o w . I t i n d i c a t e s 

a c t i v e o t o s c l e r o s i s u s u a l l y d u r i n g p r e g n a n c y . 

1 0 3 . S i n u d u r a l a n g l e , a l s o c a l l e d C i t e l l i ' s a n g l e , i s s i t u a t e d b e t w e e n t h e s i g m o i d s i n u s a n d m i d d l e f o s s a d u r a p l a t e . 

1 0 4 . S l u d e r ' s n e u r a l g i a . I t i s c h a r a c t e r i s e d b y n e u r a l g i c p a i n i n l o w e r h a l f o f f a c e w i t h n a s a l c o n g e s t i o n , r h i n o r r h o e a 

a n d i n c r e a s e d l a c r i m a t i o n . I t i s d u e t o n e u r a l g i a o f s p h e n o p a l a t i n e g a n g l i o n . 



1 0 5 . S o l i d a n g l e i s t h e a r e a w h e r e t h r e e b o n y s e m i c i r c u l a r c a n a l s m e e t . 

1 0 6 . S t r u c t u r e s o f e a r f u l l y f o r m e d b y b i r t h a r e : m i d d l e e a r , m a l l e u s , i n c u s , s t a p e s , l a b y r i n t h a n d t h e c o c h l e a . 

107. T o n e d e c a y , a l s o c a l l e d a u d i t o r y f a t i g u e , i s c h a n g e i n a u d i t o r y t h r e s h o l d w h e n a c o n t i n u o u s t o n e i s p r e s e n t e d t o 

t h e e a r . I t i s s e e n i n a c o u s t i c n e u r o m a a n d o t h e r r e t r o c o c h l e a r l e s i o n s . 

1 0 8 . T r a u t m a n n ' s t r i a n g l e i s b o u n d e d b y t h e b o n y l a b y r i n t h a n t e r i o r l y , s i g m o i d s i n u s p o s t e r i o r l y a n d t h e d u r a o r 

s u p e r i o r p e t r o s a l s i n u s s u p e r i o r l y ( F i g . 7 6 . 4 ) . 

1 0 9 . T r e a t m e n t o f c h o i c e f o r a n t r o c h o a n a l p o l y p i n a c h i l d i s f u n c t i o n a l e n d o s c o p i c s i n u s s u r g e i y ( F E S S ) o r i n t r a 

n a s a l p o l y p e c t o m y . C a l d w e l l - L u c o p e r a t i o n i s a v o i d e d . 

1 1 0 . T r o t t e r ' s ( o r S i n u s o f M o r g a g n i ) s y n d r o m e o r t r i a d i s s e e n i n n a s o p h a r y n g e a l c a r c i n o m a w h i c h s p r e a d s 

l a t e r a l l y t o i n v o l v e t h e s i n u s o f M o r g a g n i i n v o l v i n g i n m a n d i b u l a r n e r v e . I t i s c h a r a c t e r i s e d b y : 

( i ) C o n d u c t i v e h e a r i n g l o s s ( d u e t o e u s t a c h i a n t u b e o b s t r u c t i o n ) . 

( i i ) I p s i l a t e r a l i m m o b i l i t y o f s o f t p a l a t e . 

( i i i ) N e u r a l g i c p a i n i n t h e d i s t r i b u t i o n o f V . 

T r i s m u s a n d p r e a u r i c u l a r f u l l n e s s m a y b e a s s o c i a t e d w i t h t h e a b o v e . 

H i . T u l l i o p h e n o m e n o n . L o u d s o u n d p r o d u c e s v e r t i g o . I t i s s e e n i n c o n g e n i t a l s y p h i l i s o r w h e n t h r e e f u n c t i o n i n g 

w i n d o w s a r e p r e s e n t i n t h e e a r e . g . f i s t u l a o f s e m i c i r c u l a r c a n a l , f e n e s t r a t i o n o p e r a t i o n i n t h e p r e s e n c e o f m o b i l e 

f o o t p l a t e o f s t a p e s . 

1 1 2 . T u r b a n e p i g l o t t i s i s d u e t o o e d e m a a n d i n f i l t r a t i o n o f t h e e p i g l o t t i s a n d i s c a u s e d b y l a r y n g e a l t u b e r c u l o s i s . 

L u p u s — a f o r m o f t u b e r c u l o s i s , o n t h e o t h e r h a n d , e a t s a w a y a n d d e s t r o y s t h e e p i g l o t t i s . 

1 1 3 . T y m p a n i c m e m b r a n e d e v e l o p s f r o m a l l t h e t h r e e g e r m i n a l l a y e r s : e c t o d e r m ( o u t e r e p i t h e l i a l l a y e r ) m e s o d e r m 

( m i d d l e f i b r o u s l a y e r ) a n d e n d o d e r m ( i n n e r m u c o s a l l a y e r ) . 

1 1 4 . V e r t i c a l a n d a n t e r o p o s t e r i o r d i m e n s i o n s o f m i d d l e e a r a r e 1 5 m m e a c h w h i l e t r a n s v e r s e d i m e n s i o n i s 2 m m 

a t m e s o t y m p a n u m , 6 m m a b o v e a t t h e e p i t y m p a n u m a n d 4 m m b e l o w i n t h e h y p o t y m p a n u m . T h u s , m i d d l e e a r 

i s t h e n a r r o w e s t b e t w e e n t h e u m b o a n d p r o m o n t o r y . 

1 1 5 . V o c a l n o d u l e s o c c u r a t t h e j u n c t i o n o f a n t e r i o r w i t h m i d d l e t h i r d o f v o c a l c o r d s a s t h i s i s t h e m a x i m u m v i b r a t o r y 

a r e a d u r i n g s p e e c h . 

1 1 6 . V o m e r o n a s a l o r g a n . I t i s a v e s t i g e a l s t r u c t u r e e a r l i e r r e l a t e d t o s m e l l . I t c a n s o m e t i m e s b e v i s u a l i z e d as a p i t o n 

t h e a n t e r o i n f e r i o r p a r t o f n a s a l s e p t u m . 

1 1 7 . W a l l e n b e r g s y n d r o m e ( p o s t e r i o r i n f e r i o r c e r e b e l l a r a r t e r y s y n d r o m e ) i s d u e t o t h r o m b o s i s o f p o s t e r i o r 

i n f e r i o r c e r e b e l l a r a r t e r y c a u s i n g i s c h a e m i a o f l a t e r a l p a r t o t m e d u l l a . I t i s c h a r a c t e r i s e d b y : 

( i ) V e r t i g o , n a u s e a a n d v o m i t i n g 

( i i ) H o r n e r ' s s y n d r o m e 

( i i i ) D y s p h a g i a 

( i v ) D y s p h o n i a 

( v ) A t a x i a w i t h t e n d e n c y t o f a l l t o t h e i n v o l v e d s i d e 

( v i ) L o s s o f p a i n a n d t e m p e r a t u r e s e n s a t i o n o n s a m e s i d e o f f a c e a n d c o n t r a l a t e r a l s i d e o f l i m b s . 

1 1 8 . W r i s b e r g ' s c a r t i l a g e . A n o t h e r n a m e f o r c u n e i f o r m c a r t i l a g e s i t u a t e d i n a r y e p i g l o t t i c f o l d . I t i s f i b r o e l a s t i c c a r t i 

l a g e a n d d o e s n o t u n d e r g o c a l c i f i c a t i o n . 

1 1 9 . W o o d r u f f ' s p l e x u s . I t i s a p l e x u s o f v e i n s s i t u a t e d i n f e r i o r t o p o s t e r i o r e n d o f i n f e r i o r t u r b i n a t e . I t i s a s i t e o f 

p o s t e r i o r e p i s t a x i s i n a d u l t s . 



Appendix I I : Instruments 

T h i s s e c t i o n i n t e n d s t o i n t r o d u c e o n l y t h e c o m m o n l y u s e d i n s t r u m e n t s i n o p e r a t i v e s u r g e r y a n d i s b y n o m e a n s a n e x h a u s 

t i v e l i s t . O t h e r i n s t r u m e n t s u s e d f o r r o u t i n e d i a g n o s t i c E N T e x a m i n a t i o n a r e d e a l t w i t h o n p a g e 3 7 9 . 

E A R I N S T R U M E N T S 

M y r i n g o t o m e . U s e d f o r m y r i n g o t o m y . 

M o l l i s o n ' s m a s t o i d r e t r a c t o r . U s e d i n m a s t o i d e c t o m y t o r e t r a c t s o f t t i s s u e s a f t e r i n c i s i o n a n d e l e v a t i o n o f flaps. I t i s s e l f -

r e t a i n i n g a n d h a e m o s t a t i c . 

J a n s e n ' s s e l f - r e t a i n i n g m a s t o i d r e t r a c t o r . U s e d i n m a s t o i d e c t o m y s i m i l a r t o M o l l i s o n ' s r e t r a c t o r . 



A p p e n d i c e s 

L e m p e r t ' s e n d a u r a l r e t r a c t o r . U s e d f o r e n d a u r a l a p p r o a c h t o e a r s u r g e r y . I t h a s t w o l a t e r a l b l a d e s w h i c h r e t r a c t t h e f l a p s 

a n d a t h i r d c e n t r a l b l a d e w i t h h o l e s . T h e c e n t r a l b l a d e r e t r a c t s t h e t e m p o r a l i s m u s c l e . T h e c e n t r a l b l a d e c a n b e f i x e d t o t h e 

b o d y o f t h e r e t r a c t o r b y i t s h o l e . 

L e m p e r t ' s e n d a u r a l s p e c u l u m . I t i s l i k e V i e n n a m o d e l n a s a l s p e c u l u m b u t c u r v e d . I t i s u s e d t o s p r e a d o p e n t h e m e a t u s 

w h e n g i v i n g l o c a l i n j e c t i o n o r m a k i n g a n e n d a u r a l i n c i s i o n . 

M a s t o i d g o u g e . U s e d t o r e m o v e b o n e i n m a s t o i d s u r g e r y . V a r i o u s s i z e s a r e a v a i l a b l e . 

L e m p e r t ' s c u r e t t e ( s c o o p ) . U s e d f o r r e m o v a l o f b o n y s e p t a a n d g r a n u l a t i o n s i n m a s t o i d s u r g e r y . 

M a c E w e n ' s c u r e t t e a n d c e l l s e e k e r . U s e d i n m a s t o i d s u r g e r y t o e x p l o r e t h e a i r c e l l s w i t h o n e e n d a n d t o c u r e t t e t h e 

i n t e r v e n i n g s e p t a a n d g r a n u l a t i o n s w i t h t h e o t h e r . 

0 
F a r a b e u f ' s p e r i o s t e a l e l e v a t o r . U s e d f o r e l e v a t i o n o f p e r i o s t e u m f r o m t h e m a s t o i d c o r t e x i n m a s t o i d e c t o m y . 



N O S E I N S T R U M E N T S 

L i c h t w i t z t r o c a r a n d c a n n u l a . U s e d f o r p r o o f p u n c t u r e ( a n t r a l l a v a g e ) . P u n c t u r e i s d o n e i n t h e i n f e r i o r m e a t u s as t h i s 

s i t e i s e a s i l y a c c e s s i b l e a n d s a f e . 

T i l l e y ' s h a r p o o n . U s e d f o r i n t r a n a s a l a n t r o s t o m y i n t h e i n f e r i o r m e a t u s . I t s a d v a n t a g e l i e s i n t h e r e m o v a l o f t h e b o n y 

c h i p s w h e n t h e i n s t r u m e n t i s w i t h d r a w n s o t h a t t h e y d o n o t f a l l i n t h e s i n u s c a v i t y . I t i s r a r e l y u s e d t h e s e d a y s . 

T i l l e y ' s a n t r a l b u r r . U s e d t o e n l a r g e a n d s m o o t h e n t h e h o l e m a d e b y h a r p o o n i n i n t r a n a s a l i n f e r i o r m e a t a l a n t r o s t o m y . 

N o l o n g e r u s e d n o w . 

R o s e ' s s i n u s d o u c h i n g c a n n u l a . U s e d i n i r r i g a t i o n o f m a x i l l a r y s i n u s w h i c h a l r e a d y h a s a n a s o a n t r a l w i n d o w d u e t o 

i n t r a n a s a l a n t r o s t o m y o r C a l d w e l l - L u c o p e r a t i o n . D i r e c t i o n o f t h e t i p i s i n d i c a t e d b y t h e h o o k o u t s i d e . 

L u c ' s f o r c e p s . U s e d i n C a l d w e l l - L u c o p e r a t i o n ( t o r e m o v e m u c o s a ) , S M R . o p e r a t i o n ( t o r e m o v e b o n e o r c a r t i l a g e ) , 

p o l y p e c t o m y ( t o g r a s p a n d a v u l s e p o l y p ) a n d t o t a k e b i o p s y f r o m t h e n o s e o r t h r o a t . 

N a s a l s n a r e ( K r a u s e ' s ) . U s e d f o r r e m o v a l o f n a s a l p o l y p i . P o l y p i s e n g a g e d i n t h e w i r e l o o p a n d a v u l s e d . I t s u s e h a s 

g r e a t l y d e c l i n e d . 



S t . C l a i r T h o m s o n ' s n a s a l s p e c u l u m . I t h a s l o n g b l a d e s w h i c h a r e c o n c a v e f r o m i n s i d e . U s e d i n n a s a l s u r g e r y , e . g . S M R 

o p e r a t i o n o r s e p t o p l a s t y . 

K i l l i a n ' s l o n g - b l a d e d n a s a l s p e c u l u m . U s e d i n S M R o r s e p t o p l a s t y o p e r a t i o n t o k e e p m u c o p e r i o s t e a l f l a p s a w a y . 

T i l l e y ' s d r e s s i n g f o r c e p s . U s e d f o r n a s a l p a c k i n g , e a r d r e s s i n g , r e m o v a l o f f o r e i g n b o d i e s f r o m t h e n o s e . I t h a s a b o x j o i n t . 

H a r t m a n n ' s d r e s s i n g f o r c e p s . S i m i l a r t o a b o v e f o r c e p s . I t h a s a s c r e w j o i n t . T h e j a w i s s e r r a t e d a n d g r o o v e d . 

W i l d e ' s d r e s s i n g f o r c e p s . U s e d f o r p a c k i n g t h e n a s a l c a v i t y o r e a r c a n a l . I t a c t s o n s p r i n g a c t i o n . 



B a l l e n g e r ' s s w i v e l k n i f e . U s e d i n r e m o v a l o f s e p t a l c a r t i l a g e i n S M R o p e r a t i o n . T h e b l a d e o f k n i f e r e v o l v e s a u t o m a t i c a l l y 

a n d c h a n g e s d i r e c t i o n w h e n c u t t i n g t h e c a r t i l a g e a n t e r o p o s t e r i o r l y d o w n w a r d s , a n d p o s t e r o a n t e r i o r l y . D i f f e r e n t s i z e s o f 

b l a d e s a r e a l s o s h o w n . 

K i l l i a n ' s n a s a l g o u g e ( b a y o n e t - s h a p e d ) . U s e d f o r r e m o v a l o f s e p t a l s p u r s o r b o n y c r e s t s a n d r i d g e s i n S M R o p e r a t i o n . 

F r e e r ' s d o u b l e - e n d e d e levator . U s e d f o r e l e v a t i o n o f m u c o p e r i c h o n d r i u m o r p e r i o s t e u m i n S M R o r s e p t o p l a s t y o p e r a t i o n . 

A s c h ' s s e p t u m f o r c e p s . U s e d f o r r e d u c i n g f r a c t u r e s o f n a s a l s e p t u m . 



T H R O A T I N S T R U M E N T S 

B o y l e - D a v i s m o u t h g a g . U s e d f o r o p e n i n g t h e m o u t h a n d r e t r a c t i n g t h e t o n g u e a n t e r i o r l y . T o n g u e b l a d e s o f v a r i o u s s i z e s 

c a n b e i n t e r c h a n g e d a c c o r d i n g t o t h e a g e o f t h e p a t i e n t . I t i s u s e d f o r v a r i o u s o p e r a t i o n s o n t h e o r a l c a v i t y ( p a l a t e s u r g e r y ) , 

o r o p h a r y n x ( t o n s i l l e c t o m y , s u r g e r y o f s o f t p a l a t e , p h a r y n g o p l a s t y ) , n a s o p h a r y n x ( a d e n o i d e c t o m y , e x c i s i o n o f a n g i o f i b r o m a ) . 

D o y e n ' s m o u t h g a g . U s e d t o k e e p t h e m o u t h o p e n f o r i n t r a o r a l s u r g e r y w h e n r e t r a c t i o n o f t h e t o n g u e i s n o t r e q u i r e d 

o r d e s i r a b l e . M o s t l y u s e d f o r t o n g u e s u r g e r y . I t i s a p p l i e d o n o n e s i d e o f t h e m o u t h o n m o l a r t e e t h . 

J e n n i n g ' s m o u t h g a g . U s e i s s i m i l a r t o t h e o n e a b o v e . I t i s a p p l i e d i n t h e c e n t r e o f t h e m o u t h . 

D r a f f i n ' s b i p o d . E a c h p o d h a s f o u r r i n g s . T h e y c a n b e a s s e m b l e d t o v a r y t h e h e i g h t a t w h i c h t h e t o n g u e b l a d e o f t h e 

B o y l e - D a v i s m o u t h g a g c a n b e s u s p e n d e d . T h e l o w e r e n d o f e a c h p o d c a n b e p l a c e d i n o n e o f t h e s e v e r a l d e p r e s s i o n s i n 

M a g a u r a n ' s p l a t e ( V i d e i n f r a ) . 



M a g a u r a n ' s p l a t e 

T o n s i l h o l d i n g f o r c e p s ( D e n i s B r o w n e ' s ) . U s e d f o r h o l d i n g t h e t o n s i l d u r i n g t o n s i l l e c t o m y b y d i s s e c t i o n m e t h o d . 

T o n s i l d i s s e c t i o n f o r c e p s w i t h t e e t h ( W a u g h ' s ) . F o r i n c i s i o n i n m u c o u s m e m b r a n e a n d d i s s e c t i o n o f t o n s i l . 

— — = ÎIIIfflTTTTTTT T'F r T f — a f c * 

Y a n k a u e r ' s s u c t i o n t u b e . U s e d f o r s u c t i o n i n t o n s i l l e c t o m y a n d o t h e r o r a l o r o r o p h a r y n g e a l o p e r a t i o n s . 

T o n s i l d i s s e c t o r a n d a n t e r i o r p i l l a r r e t r a c t o r . O n e e n d i s u s e d t o d i s s e c t t h e t o n s i l a n d t h e o t h e r t o r e t r a c t t h e a n t e r i o r 

p i l l a r t o i n s p e c t t h e f o s s a f o r a n y b l e e d i n g p o i n t . 

T o n s i l a r t e r y f o r c e p s ( s t r a i g h t a n d c u r v e d ) . S t r a i g h t f o r c e p s i s u s e d t o c a t c h t h e b l e e d i n g p o i n t a n d c u r v e d o n e i s u s e d 

as r e p l a c e m e n t f o r c e p s b e f o r e t y i n g w i t h a l i g a t u r e . 



N e g u s a r t e r y f o r c e p s . I t s t i p i s s h a r p l y c u r v e d . T h e f o r c e p s i s u s e d a s r e p l a c e m e n t f o r c e p s t o l i g a t e t h e b l e e d i n g 

p o i n t . 

N e g u s K n o t t y e r . H e l p s t o c a r r y t h e l i g a t u r e k n o t u p t o t h e t i p o f a r t e r y f o r c e p s h o l d i n g t h e v e s s e l a n d t i e i t . 

E v e s ' t o n s i l s n a r e . U s e d f o r t o n s i l l e c t o m y . A f t e r t h e t o n s i l h a s b e e n d i s s e c t e d t i l l i t s l o w e r p o l e , s n a r e i s p a s s e d r o u n d t h e 

t o n s i l t o e n g a g e t h e p e d i c l e a n d t h e n f i r m l y c l o s e d . I t crushes a n d cuts t h e p e d i c l e t h e r e b y m i n i m i s i n g b l e e d i n g . 

P e r i t o n s i l l a r a b s c e s s f o r c e p s . U s e d f o r d r a i n a g e o f p e r i t o n s i l l a r a b s c e s s . 

S t . C l a i r T h o m p s o n ' s c u r e t t e w i t h g u a r d . U s e d i n a d e n o i d e c t o m y . C u r e t t e s h a v e s o f f t h e a d e n o i d m a s s w h i l e t h e 

g u a r d h o l d s t h e t i s s u e a n d p r e v e n t s i t s s l i p p i n g . 



L A R Y N X A N D T R A C H E A I N S T R U M E N T S 

T r a c h e a l h o o k ( b l u n t a n d s h a r p ) . Blunt tracheal hook ( A ) i s u s e d t o r e t r a c t t h y r o i d i s t h m u s u p w a r d s o r d o w n w a r d s t o 

e x p o s e t h e t r a c h e a . 

Sharp tracheal hook ( B ) i s a p p l i e d t o l o w e r b o r d e r o f c r i c o i d c a r t i l a g e t o s t a b i l i s e t h e t r a c h e a a n d p r e v e n t s i t s m o v e m e n t s d u r i n g 

r e s p i r a t i o n w h e n m a k i n g i n c i s i o n i n t h e t r a c h e a l w a l l . 

A 

B 

^ —^ZE=^0 
T r a c h e a l d i l a t o r . U s e d t o k e e p o p e n t h e t r a c h e a l e d g e s a f t e r i n c i s i o n i n t h e t r a c h e a s o t h a t t r a c h e o s t o m y t u b e c a n b e 

e a s i l y i n s e r t e d . A c u r v e d a r t e r y f o r c e p s c a n b e e a s i l y u s e d i n p l a c e o f a t r a c h e a l d i l a t o r . 

L a r y n g o s c o p e . U s e d f o r d i r e c t l a r y n g o s c o p y ( d i a g n o s t i c o r t h e r a p e u t i c ) . I t h a s a s i n g l e o r a t w i n l i g h t c a r r i e r w h i c h c a n 

b e c o n n e c t e d t o a c o l d - l i g h t s o u r c e t h r o u g h a f l e x i b l e c a b l e . O l d e r m o d e l s h a v e a s m a l l e l e c t r i c b u l b w h i c h w o r k s o n b a t 

t e r i e s o r a t r a n s f o r m e r . T h e r e a r e s e v e r a l m o d e l s o f l a r y n g o s c o p e . T h e s i z e o f l a r y n g o s c o p e u s e d w i l l v a r y w i t h t h e a g e o f 

t h e p a t i e n t . 

I n s t r u m e n t s u s e d f o r m i c r o l a r y n g e a l s u r g e r y 

1 . L a r y n g o s c o p e 

2 . C h e s t s u p p o r t 

3. S u c t i o n t i p a n d o t h e r i n s t r u m e n t s 

4 . F i b r e o p t i c c o r d 

5 . V a r i o u s t y p e s o f m i c r o l a r y n g e a l i n s t r u m e n t s 

6 . S p e c i m e n b o t t l e 



2 3 

O e s o p h a g o s c o p e . U s e d f o r d i a g n o s t i c o r t h e r a p e u t i c o e s o p h a g o s c o p y . L e n g t h o f o e s o p h a g o s c o p e a n d i t s l u m e n v a r y 

w i t h t h e a g e o f t h e p a t i e n t . M e c h a n i s m o f i l l u m i n a t i o n i s s i m i l a r t o t h a t o f l a r y n g o s c o p e . H a n d l e , a t t h e p r o x i m a l e n d o f 

o e s o p h a g o s c o p e , i n d i c a t e s t h e d i r e c t i o n o f t h e b e v e l a t t h e d i s t a l e n d . 

B r o n c h o s c o p e . S i m i l a r t o o e s o p h a g o s c o p e b u t h a s o p e n i n g s a t t h e d i s t a l p a r t o f t h e t u b e w h i c h h e l p i n v e n t i l a t i o n o f 

c o n t r a l a t e r a l l u n g o r s i d e b r o n c h i . I t s d i s t a l t i p i s a l s o b e v e l l e d t o f a c i l i t a t e i t s p a s s a g e b e t w e e n t h e c o r d s . S i z e o f b r o n c h o 

s c o p e w i l l v a r y w i t h t h e a g e o f t h e p a t i e n t . F o r i n d i c a t i o n s a n d t e c h n i q u e o f b r o n c h o s c o p y , (see p a g e 4 3 4 ) . S i z e o f b r o n 

c h o s c o p e f o r d i f f e r e n t a g e g r o u p s i s g i v e n i n T a b l e A l . 

T a b l e A 1 Size o f t r a c h e o s t o m y t u b e a n d b r o n c h o s c o p e a c c o r d i n g t o a g e 

Age Inner diameter of tracheostomy tube (mm) Size of bronchoscope tube (mm) 

P r e t e r m - 1 m o n t h 2 . 5 - 3 . 0 2.5 

1 -6 m o n t h s 3.5 3 .0 

6 - 1 8 m o n t h s 4 3.5 

18 m o n t h s t o 3 years 4.5 4 . 0 

3 - 6 years 5 4.5 

6 - 9 years 5.5 5.0 

9 - 1 2 years 6.0 6.0 

1 2 - 1 4 years 7.0 6.0 

Source: Wyatt ME, Bailey C M , Whiteside JC. Update on paediatric tracheostomy tubes. Laryngoi. Otol. 1999; 113: 35-40 and Tracheostomy: 
A Multi-professional Handbook. Claudia, Russell and Basil Matta (editors). G M M : London, 2004. 



T r a c h e o s t o m y t u b e s f o r a d u l t s . V a r i o u s t y p e s a v a i l a b l e a r e : 

i - U n c u f f e d a n d c u f f e d t u b e s 

2. D o u b l e c u f f t u b e . E a c h c u f f c a n b e i n f l a t e d a l t e r n a t e l y t o p r e v e n t p r e s s u r e n e c r o s i s a t o n e s i t e . 

3 . F e n e s t r a t e d t u b e . S i n g l e o r m u l t i p l e h o l e s a r e s i t u a t e d a t t h e u p p e r c u r v a t u r e . T h e h o l e { s ) h e l p i n s p e e c h p r o d u c t i o n 

o r i n w e a n i n g f r o m t r a c h e o s t o m y 

4. A d j u s t a b l e f l a n g e l o n g - t u b e . E x t r a l e n g t h t r a c h e o s t o m y t u b e s a r e u s e d w h e n p r e t r a c h e a l t i s s u e s a r e t h i c k o r s w o l 

l e n o r t o b y - p a s s a g r o w t h o r s t e n o s i s i n t r a c h e a . F l a n g e i n t h e s e c a s e s c a n b e a d j u s t e d 

5. S i n g l e l u m e n t u b e . T h e r e i s n o i n n e r c a n n u l a 

6. D o u b l e l u m e n t u b e . T h e y h a v e a n i n n e r c a n n u l a i n s i d e a n o u t e r c a n n u l a . I t i s e a s i e r t o r e m o v e , c l e a n a n d r e p l a c e 

t h e i n n e r c a n n u l a , k e e p i n g o u t e r c a n n u l a i n p l a c e f o r b r e a t h i n g . 

7. S u c t i o n - a i d t r a c h e o s t o m y t u b e s . T h e y h a v e a s m a l l t u b e e n d i n g a b o v e t h e c u f f t o s u c k o u t p h a r y n g e a l s e c r e t i o n 

a n d p r e v e n t t h e i r a s p i r a t i o n . 

C l a s s i f i c a t i o n o f t u b e s a c c o r d i n g t o t h e m a t e r i a l . A t r a c h e o s t o m y t u b e m a y b e m a d e o f : 

• S i l v e r — a n a l l o y o f s i l v e r , c o p p e r a n d p h o s p h o r u s , e . g . F u l l e r , N e g u s , J a c k s o n ' s t u b e . 

7 1 P V C ( p o l y v i n y l c h l o r i d e ) : T h e y a r e d i s p o s a b l e , s i n g l e u s e t u b e s a n d t h e r m o l a b i l e , a n d t h u s a d j u s t t o t r a c h e a l l u m e n . 

• S i l i c o n e : B a c t e r i a a n d s e c r e t i o n s d o n o t a d h e r e t o t h e t u b e a n d t h e r e i s m i n i m u m o f c r u s t i n g 

3 S i l i c o n i s e d P V C : I t h a s t h e p r o p e r t i e s o f b o t h P V C a n d s i l i c o n , i . e . i t i s t h e r m o l a b i l e a n d a d j u s t s t o t r a c h e a l w a l l w h i l e 

s i l i c o n p r e v e n t s c r u s t i n g . 

1 S i l a s t i c : I t i s s o f t a n d n o n - i r r i t a t i n g , a n d m i n i m i z e s c r u s t i n g 

• A r m o u r e d t u b e s : T h e y a r e p l a s t i c t u b e s r e i n f o r c e d b y a s p i r a l o r rings o f s t a i n l e s s s t e e l . T h e y a r e n o t e a s i l y k i n k e d 

F u l l e r ' s t r a c h e o s t o m y t u b e . I t c o n s i s t s o f a n o u t e r t u b e a n d a n i n n e r t u b e , t h e l a t t e r b e i n g s l i g h t l y l o n g e r . O u t e r t u b e i s 

m a d e o f t w o b l a d e s , w h i c h w h e n p r e s s e d t o g e t h e r , c a n b e e a s i l y i n t r o d u c e d i n t o t h e t r a c h e o s t o m y o p e n i n g . I n n e r t u b e 

h a s a h o l e i n t h e c e n t r e s o t h a t p a t i e n t c a n s t i l l h a v e a c h a n c e t o b r e a t h e f r o m t h e l a r y n x e v e n w h e n t u b e i s b l o c k e d a t i t s 

o u t e r e n d . 

J a c k s o n ' s t r a c h e o s t o m y t u b e . I t h a s t h r e e p a r t s : o u t e r t u b e , i n n e r t u b e a n d a n o b t u r a t o r . O u t e r t u b e i s n o t s p l i t , 

i n n e r t u b e c a n b e f i x e d t o t h e s h i e l d o f t h e o u t e r t u b e b y a l o c k . T h e o b t u r a t o r h e l p s i n t h e i n t r o d u c t i o n o f t u b e i n t o t h e 

t r a c h e a . 

Outer fube 

nner fube 

Obturator or 
Pilot 



C u f f e d t r a c h e o s t o m y t u b e . W h e n c u f f i s i n f l a t e d , i t p r e v e n t s a s p i r a t i o n o f p h a r y n g e a l s e c r e t i o n s i n t o t h e t r a c h e a . I t c a n 

a l s o p r e v e n t a i r - l e a k . I t i s u s e d w h e n t h e r e i s d a n g e r o f a s p i r a t i o n o f p h a r y n g e a l s e c r e t i o n s a s i n u n c o n s c i o u s p a t i e n t o r 

w h e n p a t i e n t i s p u t o n a r e s p i r a t o r . C u f f s h o u l d b e d e f l a t e d e v e r y 2 h o u r s f o r 5 m i n u t e s t o p r e v e n t d a m a g e t o t r a c h e a a n d 

c a r t i l a g e n e c r o s i s . N o w a d a y s , t u b e s w i t h t w o c u f f s a r e a v a i l a b l e a n d i n f l a t i o n o f t h e c u f f c a n b e a l t e r n a t e d t o a v o i d c u f f 

p r e s s u r e a t o n e s i t e i n t r a c h e a . 

C u f f e d s u c t i o n - a i d t r a c h e o s t o m y t u b e . I t i s l i k e a n o r d i n a r y c u f f e d t u b e b u t a l s o h a s a s u c t i o n t u b e w h i c h r e a c h e s 

a b o v e t h e c u f f . I t h e l p s t o s u c k o u t p h a r y n g e a l s e c r e t i o n c o l l e c t e d a b o v e t h e c u f f . S u c t i o n s h o u l d a l w a y s b e d o n e b e f o r e 

d e f l a t i n g t h e c u f f s o t h a t a c c u m u l a t e d p h a r y n g e a l s e c r e t i o n s d o n o t g e t a s p i r a t e d i n t o t h e t r a c h e a . 

L e n g t h o f t h e t u b e — S i z e o f t u b e x 3 ( i n c m ) 

4 

F o r e x a m p l e , i n a 4 - y e a r - o l d c h i l d s i z e o f t h e t u b e = ~ + 4 = 5 m m 

L e n g t h o f t h e t u b e — 5 x 3 — 1 5 c m 

R o u g h l y s i z e o f t h e t u b e i s s i z e o f t h e c h i l d ' s l i t t l e f i n g e r . 

How to select size of tracheostomy tube in adults 

T r a c h e o s t o m y t u b e f o r a d u l t s i s s e l e c t e d b y s i z e o r n u m b e r o f t h e t u b e . L a r g e r t h e n u m b e r ( s i z e ) g r e a t e r i s t h e i n n e r d i a m 

e t e r ( s e e T a b l e A l ) . I n a d u l t s , t u b e s o f i n n e r d i a m e t e r v a r y i n g b e t w e e n 6 a n d 9 o r 1 0 m m a r e u s e d . S o m e t i m e s s i z e o f t u b e 

i s e x p r e s s e d i n F r e n c h g a u g e ( F G ) . 

F G = o u t e r d i a m e t e r X n ( I I — 3 . 1 4 o r a p p r o x 3 ) 



F o r e x a m p l e , a t u b e o f 3 6 F G w i l l h a v e a n o u t e r d i a m e t e r o f n e a r l y 1 2 . 0 m m . S i z e o f J a c k s o n ' s o r N e g u s t u b e i s u s u a l l y 

i n d i c a t e d b y F G . 

L a r y n g e a l m a s k a i r w a y . L a r y n g e a l m a s k a i r w a y ( L M A ) i s a d e v i c e w i t h a t u b e a n d a l a r y n g e a l m a s k w h i c h f i t s o v e r t h e 

s u p r a g l o t t i c r e g i o n . S i z e o f m a s k i s s e l e c t e d a c c o r d i n g t o t h e w e i g h t o f t h e p a t i e n t . T h e c u f f o f m a s k i s f i r s t d e f l a t e d a n d 

p o s i t i o n e d o v e r t h e l a r y n x a n d l a t e r i n f l a t e d . I t i s u s e d w h e r e f a c e m a s k i s i n e f f e c t i v e a n d i n t u b a t i o n d i f f i c u l t . O t h e r a d v a n 

t a g e s o f L M A i n c l u d e : 

• T o i n t u b a t e t h e p a t i e n t w i t h e n d o t r a c h e a l t u b e ( l e s s 6 m m 1 D ) d i r e c d y o r t o f i r s t p a s s a s t y l e t a n d t h e n r a i l - r o a d e n d o 

t r a c h e a l t u b e . 

s T o p a s s f l e x i b l e b r o n c h o s c o p e f o r f i b r e o p t i c a s s e s s m e n t o f a i r w a y a n d t h e n p a s s t h e s t y l e t . 

L M A i s n o t as e f f e c t i v e a s e n d o t r a c h e a l t u b e t o p r e v e n t a s p i r a t i o n o f g a s t r i c s e c r e t i o n s . I t s u s e i s c o n t r a i n d i c a t e d i n o b s t r u c 

t i o n i n t h e a r e a o f g l o t t i s a n d s u b g l o t t i s , a n d c a n n o t b e u s e d i n t h o s e w i t h t r i s m u s . 



Appendix III 

1 C u p = 2 4 0 m L 

2 C u p s = 1 P i n t = 4 7 0 m L 

4 C u p s = 1 Q u a r t = 9 5 0 m L 

= 1 G a l l o n = 3 . 7 9 l i t r e s 

1 O u n c e = 2 8 . 3 5 g 

1 P o u n d = 4 5 0 . 0 g 

1 K i l o g r a m s = 2 . 2 P o u n d s 

K i l o ( = 1 0 0 0 ) e q 1 K i l o l i t r e = 1 0 0 0 l i t r e s 

H e c t o ( = 1 0 0 ) e q 1 H e c t o l i t r e = 1 0 0 l i t r e s 

D e c a ( = 1 0 ) e q 1 D e c a l i t r e = 1 0 l i t r e 

D e c i ( 1 / 1 0 ) e q 1 D e c i l i t r e = 0 . 1 l i t r e 

C e n t i ( = 1 / 1 0 0 ) e q 1 M i l l i l i t r e = 0 . 0 1 l i t r e 

M M ( = 1 / 1 0 0 0 ) e q 1 M i l l i l i t r e = 0 . 0 0 1 l i t r e 

R e a d s i m i l a r l y f o r m e t r e s a n d g r a m s 

1 T e a s p o o n f u l = 5 m L 

1 T a b l e s p o o n f u l = 1 5 m L 

1 O u n c e = 0 . 0 6 5 g ( r o u n d e d o f f t o 6 0 m i l l i g r a m s ) 

1 5 G r a i n s = l g 

1 m L = 2 0 D r o p s ( m i n i m s ) 

Prefix Notation Terminology Examples 

G i g a 1 0 9 B i l l i o n G e g a b y t e 

M e g a TO6 
M i l l i o n M e g a h e r t z 

K i l o 1 0 3 T h o u s a n d K i l o g r a m 

M i l l i 1 0 " 3 O n e t h o u s a n d t h M i l l i g r a m 

M i c r o tor* O n e m i l l i o n t h M i c r o v o l t s 

N a n o 1 0 " 9 O n e b i l l i o n t h N a n o m e t r e 

P i c o 1 0 - 1 2 O n e t r i l l i o n t h P i c o t e s l a 



Index 

A b d u c t o r p a r a l y s i s , b i l a t e r a l 3 1 8 

A b s c e s s 

b e h i n d t h e e a r 8 8 

B e z o l d 8 7 

b r a i n , o t o g e n i c 9 2 

c e r e b e l l a r 9 3 

C i t e l l i ' s 8 8 

e x t r a d u r a l 9 1 

i n t r a t o n s i l l a r 2 7 6 

L u c ' s 8 8 

m e a t a l 8 7 

o r b i t a l 2 1 3 

p a r a p h a r y n g e a l 2 8 1 

d r a i n a g e o f 2 8 3 

p a r o t i d 2 7 7 

p e r i t o n s i l l a r 2 7 8 

p o s t a u r i c u l a r 8 7 

r e t r o p h a r y n g e a l 2 8 0 

a c u t e 2 8 0 

c h r o n i c 2 8 1 

s e p t a l 1 6 6 

s u b d u r a l 9 1 

t e m p o r a l l o b e 9 3 

z y g o m a t i c 8 7 

A b s o l u t e b o n e c o n d u c t i o n ( A B C ) t e s t 2 6 

A c o u s t i c m e a t u s , e x t e r n a l 5 

r e l a t i o n s o f 5 

A c o u s t i c n e u r o m a 1 2 4 

a u d i o l o g i c a l t e s t s i n 1 2 5 

c a l o r i c t e s t i n 1 2 5 

c o c h l e o v e s f i b u l a r s y m p t o m s 1 2 4 

c r a n i a l n e r v e p a l s i e s i n 1 2 4 

C T s c a n i n 1 2 4 

C S F e x a m i n a t i o n 1 2 6 

e v o k e d r e s p o n s e a u d i o m e t r y 1 2 6 

M R I i n 1 2 6 

n e u r o l o g i c a l t e s t 1 2 5 

r a d i o l o g i c a l t e s t 1 2 6 

s t a p e d i a l r e f l e x d e c a y t e s t 1 2 5 

v e s t i b u l a r t e s t 1 2 5 

A c o u s t i c t r a u m a 4 0 

A d e n o i d e c t o m y 

c o m p l i c a t i o n s a f t e r 4 4 3 

i n d i c a t i o n s o f 4 4 2 

o p e r a t i v e s t e p s o f 4 4 2 

A d e n o i d s 2 5 8 

a n a t o m y o f 2 5 8 

b l o o d s u p p l y o f 2 5 8 

c l i n i c a l f e a t u r e s o f 2 5 8 

d i a g n o s i s o f 2 5 9 

l a t e r a l v i e w n a s o p h a r y n x f o r 4 4 6 , 4 5 3 

t r e a t m e n t o f 2 5 9 

A d e n o i d f a c i e s 2 5 9 , 4 5 7 

A d i t u s 7 

a d a n t r u m 7 

A e r o - o t i t i s m e d i a 7 4 

p r e v e n t i o n o f 7 4 

A I D S 

E N T m a n i f e s t a t i o n s o f 3 7 4 

e p i d e m i o l o g y o f 3 7 3 

K a p o s i ' s s a r c o m a i n 3 7 5 

l y m p h o m a i n 3 7 4 

A i r c e l l s y s t e m , o f m a s t o i d 8 

A i r w a y s 

f o r e i g n b o d y o f 4 4 5 

A n g i o f i b r o m a , n a s o p h a r y n x 2 6 2 

A n k y l o g l o s s i a 2 3 2 

A n o s m i a 1 5 7 , 1 6 5 

A n o t i a 5 4 , 5 5 

A n t e r i o r r e c e s s , o f m e a t u s 4 

A n t r a l i r r i g a t i o n 4 1 8 

c o m p l i c a t i o n s o f 4 1 9 

d i a g n o s i s o f a n t r a l p a t h o l o g y 4 1 8 

i n c h r o n i c m a x i l l a r y s i n u s i t i s 4 1 8 

t e c h n i q u e o f 4 1 8 

A n t r o s t o m y , i n t r a n a s a l 4 2 0 

c o m p l i c a t i o n s o f 4 2 0 

i n m i d d l e m e a t u s 4 2 0 

t e c h n i q u e o f 4 2 0 

A n t r u m , o f m a s t o i d 7 

A p h t h o u s u l c e r s 2 3 0 , 2 7 4 

A r n o l d ' s n e r v e 5 

A r t i f i c i a l l a r y n x 3 3 1 

A s p i r i n b u r n 2 3 0 

A u d i o g r a m , p u r e t o n e 2 7 

s p e e c h 2 8 

A u d i o m e t r y 2 7 

b e h a v i o u r o b s e r v a t i o n 1 3 1 

B e k e s y 2 8 

e v o k e d r e s p o n s e 3 1 

i m p e d a n c e 2 8 , 1 3 2 

p l a y 1 1 7 , 1 3 1 

p u r e t o n e 2 7 

s p e e c h 2 8 , 1 1 7 , 1 3 1 

v i s u a l r e i n f o r c e m e n t 1 3 1 

A u d i o m e t r i c z e r o 2 4 

A u d i t o r y 

n e u r o p a t h y 3 3 

A u d i t o r y b r a i n s t e m 

i m p l a n t 1 2 3 

r e s p o n s e 2 8 , 3 1 

A u r a l r e h a b i l i t a t i o n 1 3 4 

A u r i c l e (see also P i n n a ) 3 , 1 1 7 

b a s a l c e l l c a r c i n o m a o f 1 1 7 , 1 1 8 

c u t a n e o u s h o r n o f 1 1 8 

d e r m o i d o f 1 1 7 

f r o s t b i t e o f 5 5 

g r a f t f r o m c a r t i l a g e o f 3 

h a e m a n g i o m a s o f 1 1 7 , 1 1 8 

h a e m a t o m a o f 5 4 

k e l o i d o f 5 6 , 1 1 7 

k e r a t o a c a n t h o m a o f 1 1 8 

l a c e r a t i o n s o f 5 5 

m e l a n o m a o f 1 1 8 

n e u r o f i b r o m a o f 1 1 8 

p a p i l l o m a o f 1 1 8 

s q u a m o u s c e l l c a r c i n o m a o f 1 1 9 

t r a u m a o f 5 4 

t u m o u r s o f 1 1 7 

A x o n o t m e s i s 1 0 4 

B 

B a s i l a r m e m b r a n e 1 2 

B a t e a r 5 4 , 3 8 1 

B a t t l e ' s s i g n 4 5 7 

B e h c e t ' s s y n d r o m e 2 2 9 , 2 3 0 

B e l l ' s p a l s y 1 0 5 

a e t i o l o g y o f 1 0 5 

c l i n i c a l f e a t u r e s o f 1 0 6 

d i a g n o s i s o f 1 0 6 

p r o g n o s i s o f 1 0 6 

s t e r o i d s i n 1 0 6 

B e l l ' s p h e n o m e n o n 1 0 6 , 4 5 7 

B e n i g n t u m o u r s 

f i b r o m a 2 8 4 

h a e m a n g i o m a 2 8 4 

l i p o m a 2 8 4 



Benign tumours (contd) 
mucous cyst 284 
neuroma 284 
papilloma 284 
pleomorphic adenoma 284 

Bing test 27 
Blow out fractures 198,421 
Blue drum, causes of 427 
Bodies 

Psammoma 461 
Russell 172,461 
Schaumann 461 

Boerhaave's syndrome 349 
Brachytherapy 266, 367 
Bronchia] foreign body 342 

emphysema in 344 
pneumothorax in 343 
removal of 316 
types of obstruction 344 

Bronchoscope 473 
size of, in different ages 473 

Bronchoscopy 434 
flexible fibreoptic 435 
rigid 434 

anaesthesia of 434 
complications of 435 
indications of 434 
positions of 434 
post-operative care 435 
precautions during 435 
technique of 434 

Buccal mucosa, carcinoma of 239 
Bulla ethmoidalis, of middle meatus 151, 

152 

C 
Caldwell-Luc operation 421 

cheek anaesthesia after 421 
contraindications of 421 
indications of 421 
technique of 421 

Caloric test 48 
bithermal 48 

Cancerophobia 388 
Candidiasis, chronic hypertrophic 230 

of oral cavity 229 
Cardiac achalasia 454 
Carhart's notch 99, 458 
Carotid body tumour 399, 400 
Cavernous sinus thrombosis 214 
Central, auditory tests 33 
Cerumen 59 
Cervical lymph nodes 

classification of 392 
in malignancy of nasopharynx 388 
methods of examination of 394 

Chemodectoma 
middle ear 287, 400 
neck 402 

Chemotherapy 
adjuvant 370 
drugs used in 372 
for head and neck 370, 371 

palliative 370 
toxicity of drugs of 372 
types of 370 
work-up of patient before 372 

Choanal atresia 178, 458 
eustachian tube in 61—63 

Cholesteatoma 75 
acquired, primary 59, 75-76 

secondary 75-76 
classification 75 
congenital 75-76 
genesis of 75 

Cholesterol granuloma 81 
Chondrodermatitis nodularis chronica 

beliefs 56 
Chorda tympani 10, 102 
Chronic suppurative otitis media (CSOM) 

76 
atticoantral 77 
complications of 82 
features of 79 
safe type 77 

Citelli's angle (see sinodural angle) 
Cochlea 11, 18-20, 46 

central neural pathways 46 
electrical potentials of 19 
frequency localisation in 19 
microphonic 18, 19 
summating potential 19 

Cochlear dysplasia 
Alexander 127 
Bing-Siebenman 127 
Michel 127 
Mondini 127 
Sheibe 127 

Cochlear implant(s) 138 
components and functioning of 138 
complications of 141 
evaluation 140 
MED-EL 138 
nucleus 138 
outcomes of 139 
surgery for 140 

Cochlear nerve 16, 19 
Cody's operation 116 
Conus elasticus 300, 302 
Cottle test 164, 165 
Cricothyrotomy 299, 340, 344 
Cristae of semicircular ducts 19 

structure of 20 
Crocodile tears 106, 110 
Crowe-Beck test 95 
Cryosurgery 

advantages of 365 
disadvantages of 365 
technique of 365 
uses of 365 

CSF rhinorrhoea 178 
aetiology of 178 
diagnosis of 178 
localisation of 179 
sites of leakage 178 

Curtain effect 390 

Cyst 
branchial 88, 399, 400 
dermoid 117, 159, 398 
thymic 400 
thyroglossal 398, 399 

Cystic hygroma 401 

D 

Deaf child 
aetiology of 127 
causes of 127, 128 
education of 133 
evaluation of 128 
hearing aid in 132 
parental guidance in 132 
risk factors of 128 
speech and language development in 132 
vocational guidance 133 

Deaf, definition of 42 
Decannulation, principles in 339, 340 
Decibel 23, 24, 43, 113 
Deglutition (see also Swallowing) 255-257, 

354 
Delta sign 95 
Diffuse oesophageal spasms 351 
Diphtheria, faucial 274, 308, 309 
Discrimination score 28, 113, 126 
Dizziness 22, 381 
DNS 163-165 

aetiology of 163 
clinical features of 164 
treatment of 165 
types of 164 

Drumhead (see also Tympanic 
membrane) 3 

Dynamic range 24 
Dysphagia 354-355 

investigations in 355 
lusona 354 
oesophageal causes 354 
preoesophageal causes 354 

Dysphonia 334 
plica ventricularis 334 
ventricular 334 

E 

Eagle's syndrome 287 
Ear 

anatomy of 3 
development of 14 
examination of 381, 382 
external 3 

nerve supply of 5 
foreign bodies of 60 
internal 10 
maggots in 61, 176 
middle 5 

Earache (see Otalgia) 
Electrocochleography 31, 113, 114 

in Meniere's disease 111-114 
Electrolarynx 331 
Electromyography 104, 105, 293 
Electroneuronography 104 



Electro nystagmography 49, 5(1 
Endolymph 

secretion and absorption of 111 
Endolymphatic hydrops (see also 

Meniere composition disease) 
Endolymphatic sac 11. 12 
Endoscopic sinus surgery 186, 429 
Epiglottis 

lupus of 462 
thumb sign of 308 
turban 462 

Epiglottitis, acute 3(17, 308 
Epistaxis 

anterior nasal packing in 191 
causes of 190 
classification of 191 
from Little's area 190 
general measures in 193 
management of 191 
posterior packing in 192 
sites of 191 
SMR operation and 193 

Epirympanum 5, 6, 10 
Epulis, congenital 237 
Equilibrium, of body, maintenance of 22 
Erythroplakia 238 
Ethmoidectomy, extranasal 186 

intranasal 209 
Ethmoid sinus(es), anatomy of 202 

examination of 386 
malignancy of 223 

Eustachian tube 63-68 
anatomy of 63 
disorders of 66 
examination of 68 
functions of 64 
function tests of 65 
patulous 67 
retraction pockets of 67 
structure of 63 

Exostosis, ear canal 117, 118 
External auditory canal 118 

ceruminoma of 1 19 
squamous carcinoma of 119 
tumours ot 119 

External auditory meatus (see also Acoustic 
meatus, external) 

bony 4 
cartilaginous 4 

External ear canal 5, 56 
atresia of 57 
trauma of 57 

External ear, tumours of 117-119 

F 

Face, fractures of 195 
injuries of 195 

Facial nerve 101 -110 
anatomy of 101 
blood supply of 102 
branches of 102 
course of 101 
electrodiagnostic tests 104 

extracranial part 102 
intracranial part 102 
intratemporal part 102 
maximal stimulation test 104 
nucleus of 101 
severity of injury 103 
surgeiy of 11(1 
surgical landmarks of 103 

Facial paralysis 105 
causes of 105 
central 109 
complications after 109 
exposure keratitis in 109 
hypoglossal-facial anastomosis HO 
in acute otitis media 89 
in chronic otitis media 90 
in ear surgery 106 
in fractures of temporal bone 107 
in intratemporal neoplasms 108 
localisation of lesion in 109 
nerve graft in III) 
peripheral branches in 102 
recurrent 106 
stapedial reflex in 109 
taste-testing in 109 
tubercular otitis media and 83 

Facial recess, of middle car 7 
Facial ridge 413-415 
Fenestration operation 36, 90, 100 
FESS 186. 419 
Fick's operation 116 
Fissula ante fenestram 97 
Fissures of Santorini 4 
Fistula 

oflabyrinth 90 
oroantral 200 
sublabial 422 

Fistula test 47 
Fitzgerald-Hallpike test 48 
Foramen of Huschke 4 
Foreign bodies of air passages 342-344 

aetiology of 342 
clinical features of 342 
diagnosis of 343 
management of 344 
nature of 342 

Fracture (s) 
naso-orbital 196 
of face 195 
of mandible 199 
of maxilla 198 
of nasal bones 195 
of orbital floor 198 
ot zygoma 197 
of zygomatic arch 198 

Frenzel's manoeuvre 458 
Frey's syndrome 9, 458 
Functional aphonia 334 
Furuncle, ol nasal vestibule 161 

G 

Galen's anastomosis 459 
Gait, in vestibular lesions 47 

Galvanic test 49 
Gastro-oesophageal reflux 352 

complications of 352 
Gelle's test 27. 459 
Gingivostomatitis 229 
Globus hystericus 352, 390 
Glomus tumour, middle ear 120 
Glottis 302, 326 
Glue ear 71. 457 
Gradenigo's syndrome 82, 89, 459 
Granular cell myoblastoma 237 
Granular cell tumour 237, 

322, 325 
Granuloma 

pregnancy 237 
pyogenic 237 

Griesinger's sign 95, 459 
Grommet, in otitis media with 

effusion 73 

H 

Haematoma, septal 165 
Hair cells 16 

inner and outer, differences of 17 
Hair cells of cochlea 16 

nerve supply of 17 
Halitosis 390 
Hallpike manoeuvre 46, 47, 51 
Hearing aid(s) 132 

bone-anchored (BAHA) 136, 137 
CROS 135 
fitting of 135 
implantable 137 
indications for 134 
types of 134 

Hearing, assessment of 25 
clinical tests ot 25 

finger friction test 25 
tuning fork test 26 
voice tests in 25 
watch test 25 

Hearing impaired, assistive devices 
for 141 

aural rehabilitation in 141 
lip-reading for 141 
speech conservation in 141 

Hearing impairment and percentage 

loss 27 
Hearing level (HL) 24 
Hearing loss 25, 43 

and difficulty in hearing speech 43 
assessment of, in infants and 

children 131 
classification of 34 
conductive 34 

aetiology of 34 
in different lesions of conductive 

apparatus 34 
management of 35 

degrees of 43 
degree of handicap in 43 
familial progressive 39 
fluctuating 112, 458 



Hearing loss {could) 
genetic, associated with syndromes 

129, 131 
labyrinthitis and 38 
mixed 25 
noise-induced 40 
non-organic 29 

audiometric tests for 33 
ototoxic drugs and 39 
sensorineural 37 

aetiology of 37 
congenital 37 
diagnosis of 38 
management of 38 

social and legal aspects of 42 
specific forms of 38 
sudden 38, 41 

aetiology of 41 
management of 41 
steroid therapy in 41 

unilateral 45 
Hearing, mechanism of 17 

normal frequency range of 24 
physiology of 17 
travelling wave theory of 19 

Heimlich manoeuvre 344 
Herpangina 229, 269 
Herpes zoster oticus 58, 62, 107 
Hiatus hernia 350 
Hiatus semilunaris 151-153, 428 
Hitzelberger's sign 124 
HIV infection 373-375 

AIDS patients 373 
antiretroviral drugs in 376 
course of 373 
diagnosis of 375 
epidemiology of 373 
ENT manifestations in 373, 374 
in health workers 375 
modes of transmission 373 
needle stick injury and 375 

management of 375 
universal precautions in 375 

Hoarseness 333 
aetiology of 333 
causes of 333 
investigations in 333 

Horgan's operation 421 
Horner's syndrome 52, 264, 459 
Hyperbaric oxygen therapy 363 
Hypernasality 335, 390 
Hyponasality 334 
Hypopharynx 257 

anatomy of 257 
functions of 257 
lymphatics of 257 
tumours of 288 

Hyposmia 157, 431 
Hypo tympanum 5, 6 

I 
Implantable hearing aids 137 
Incus 89 

Infected sebaceous cyst 87 
Infectious mononucleosis 269, 274 
Inflammatory disorders 56 
Infundibulum, ethmoidal, of nose 152 
Inner ear fluids 12 
instrumental devices 134 
Intensity 23 
Internal nose 150, 153 
Intratemporal neoplasms 108 
Intratympanic muscles 9 

K 

Keratosis obturans 61 
Keratosis pharyngitis 270 
Kiesselbach's plexus 162,190 
Killian's dehiscence 253, 289, 437 
Kobrak test, modified 48 
Korner's septum 8, 9, 459 

L 

Labyrinth 
blood supply of 13 
bony 11, 97 
membranous 14 
of ear 12 
otic 97, 98 
pars inferior of 14 
pars superior of 14 
periotic 97, 116 

Labyrinthitis 70 
Laryngeal cancer 

conservation surgery in 329 
risk factors in 326 
treatment of 329 

Laryngeal paralysis 317 
causes of 317 
classification of 317 
congenital 317 
total laryngectomy in 330 

Laryngeal foreign body 342, 344 
Laryngectomy 

partial 330 
total, in cancer larynx 330 

Laryngitis 
acute 307 
atrophic 312 
chronic 310,311 

hyperaemic 310,311 
hyperplastic 310 

Laryngocele 322, 323 
Laryngoscopy 

anaesthesia of 432 
complications of 433 
direct 432 
indications of 432 
indirect, for base of tongue 432 
post-operative care 433 
procedure of 432 
technique of indirect 391 

Laryngotomy 336, 340 
Laryngotracheobronchitis 309, 457 

tracheostomy in 309, 338 
Laryngomalacia 314 

Larynx 
abscess of 306 
adult papilloma of 325 
amyloid tumour 323 
anatomy of 299 
benign neoplasms of 322 
cancer of 326 

diagnosis of 327 
glottic 327 
subglottic 327 
supraglottic 327 
TNM classification 326 
treatment of 329 

cartilages of 299 
congenital 314 
contact ulcer of 436 
cyst of 314 
development, embryologies! 302 
diagnosis of 327 
diphtheria of 308 
evaluation in 306 
examination of 391 
foreign body of 60, 445, 446 
fungal infections of 313 
glottic 327 
granular cell tumour 322, 325 
hidden areas of 329 
indirect laryngoscopy in 391 
infants and children 303 
juvenile papillomas of 324 
leukoplakia of 322, 323 
lupus 312 
membranes of 300 
movements of cords in 391 
mucus membrane of 302 
nerve supply of 317 
oedema of 305 
paediatric 303 
paralysis of 317 
physiology of 303 
scleroma of 313 
signs of 310 
spaces of 302 
stenosis of 314 
stndor 315 
subglottic 327 

subglottic haemangioma 314, 316 
supraglottic 327 
symptoms in, disease of 382 
syphilis of 310, 312 
TNM classification 326 
trauma of 305 
treatment of 329 
tuberculosis of 310, 312 
ventricle of 301 
virus responsible for 308 
widening of 391 

Laser(s) 
CO, in ENT 361 
photodynamic therapy 362 
properties of 361 
safety precautions in use of 362 
surgery with 361 



types of 361 
Lateral sinus thrombophlebitis 94 

aetiology of 94 
clinical features of 95 
complications of 95 
delta sign in 95 
internal jugular vein ligation in 96 
pathology of 94 

Lederman's classification 221 
Lermoyez syndrome 114,460 
Leukoplakia, oral cavity 238 
Lip, carcinoma of 239 
Little's area 162, 190, 191 
Lop ear 17, 54 
Loudness discomfort level 24 
Ludwig's angina 277 
Lymphatic drainage of ear 10 
Lymphatics of 

alveolar ridges 228 
buccal mucosa 228 
floor of mouth 228 
hard palate 228 
Killian's dehiscence 253, 290 
hps 227 
retromolar trigone 227 
tongue 227 

Lyre's sign 400, 401 

M 

MacEwen's triangle, in mastoid 
surgery 412 

Macroglossia 389 
Macula, of utricle and saccule 19 

structure of 20 
Maggots, nose 177 

ear 61 
Malleus 9, 14 
Masking 24 
Mast cell 180, 181 

mediators in allergic rhinitis 181 
non-specific stimuli acting on 181 

Mastoid 
air cell system 5, 8 
antrum 7 
development of 8 
examination of 381 
key area of 444 
obliteration 409 
types of 8 

Mastoid, cells of 5 
marginal 8 
perilabyrinthine 8 
perisinus 8 
peritubal 8 
retrofacial 8 
squamosal 8, 9 
tegmen 7, 8 
tip 8 
zygomatic 8 

Mastoidectomy 
complications of 414 
cortical 413 
indications of 413 

in mastoiditis 86 
modified radical 409 
radical 409 

cavity care in 414 
complications of 414 
indications of 413 
operation of 413 
Schwartz operation 409,411 

Mastoiditis 85 
acute 85 
and furunculosis of meatus 87 
complications of 87 
masked 88 
petrositis 85 

Maxillary sinus 
carcinoma of 220 

classification of 221 
clinical features of 220 
diagnosis of 221 
prognosis of 223 
radiograph in 454 
staging of 222 
treatment of 222 

examination of 381 
mucocele of 211 
surgery for chronic infections 209 
transillumination of 386 

Meatoplasty 409, 414, 415 
Meatus 

inferior, of nose 150 
middle 150, 151 
superior 153 

Meatus, ear 56 
atresia, acquired 61 
stenosis of 61 

MED-EL 137 
Median rhomboid glossitis 232, 389 
Melkersson's syndrome 105, 106,389 
Meniere's disease 51, 111 

acute attack 115 
clinical features of 1 12 
diagnosis of 114 
examination of 113 
hypothyroidism and 112 
intennittent pressure pulse 

therapy 116 
investigations in 113 
labyrinthectomy 116 
pathology of 111 
sac decompression in 116 
sense of fullness in ear I 12 
staging of 115 
treatment of 115 
variants of 114 
vertigo in 112 

Meningitis 92 
Mesotyiupanum 5 
Microtia 54 
Middle ear 5 

anterior wall 6 
atelectasis of 73 
blood supply of 10 
carcinoma of 122 

cleft 10, 14 
divisions of 6 
examination of 383 
floor of 5 
glomus tumour of 120, 461 

audible bruit in 121 
cranial nerve palsies in 121 
treatment of 121 

lateral wall 6 
lining of 10 
lymphatic drainage of 10 
medial wall 6 
ossicles of 8 
posterior wall 6 
rhabdomyosarcoma of 123 
roof of 6 
sarcomas of 123 
tumours, metastatic 108 
tumours of 120 

Migraine, basilar 52 
Minor salivary gland tumours 243 
Mixed salivary tumour 243, 264 

benign 247 
malignant 243 

Motion sickness 22 
Mouth, floor of 227, 389 

carcinoma of 238 
examination of 389 
palpation of 389 

Mucocele 
frontal 211 
maxillary 212 
of paranasal sinuses 211 
of ethmoid 212 
sphenoid 212 

Mucocele, of lip 237 
Mucociliary mechanism, of nose 1 
Mucoepidermoid, carcinoma 248 

tumour 248 
Mucous blanket 156 
Muller's manoeuvre 293 
Mumps 244 
Myiasis, of nose 166, 176 
Myringitis, bullosa 62 

granulose 62 
Myringoplasty 416,417 

advantages of 416 
anaesthesia of 416 
complications of 417 
contraindications of 416 
graft materials in 416 
overlay technique of 35, 416 

complications of 417 
position of 416 
post-operative care 417 
underlay technique of 35. 416 

complications of 417 
Myringotomy 

complications of 408 
anaesthesia of 407 
contraindications of 407 
in acute otitis media 89 
incisions, used in 407 



Myringotomy (contd) 
indications of 407 
in otitis media with effusion 71 
pitfalls of 408 
post-operative care 408 
steps of operation 407 

N 

Nares, stenosis of 161 
atresia of 161 

Nasal bones 445 
fractures 445 

radiology of 444 
Nasal bridge depression after 

SMR 4, 158 
Nasal cavity 216 

angiofibroma of 216 
blood supply of 188 
carcinoma of 216 
glioma of 216, 217 
inverted papilloma of 216 
lymphoma of 216, 218 
malignant melanoma of 217, 236 
neoplasms of 216 
nerve supply of 154 
walls of 170 

Nasal cycle 155 
Nasal endoscopy 427 
Nasal fractures 195, 445 

types of 195 
Nasal reflexes 157 
Nasal synechia 178 
Nasoalveolar cyst 161, 188 
Nasopharyngeal fibroma 261 

aetiology of 261 
clinical features of 261 
extensions of 261 
pathology of 261 
radiotherapy, in 263 
site of origin and growth 261 
surgical approaches to 262 

Nasopharyngeal bursa 255 
Nasopharyngeal cancer 263-264, 318 

aetiology of 263, 264 
clinical features of 264 
diagnosis of 265 
geographical distribution of 263 
pathology of 264 
treatment of 266 

Nasopharyngitis 259, 260, 387 
acute 259 
chronic 260 

Nasopharynx 
cancer of 264 
chordoma of 263, 264. 458 
examination of 26(1 

cranial nerves in 266 
digital 365. 387. 442 
endoscopic 263. 288 

functions of 255 
lining of 255 
lymphatics of 255 
malignant tumours of 72, 267 

stenosis after adenoidectomy 259, 294, 
473 

symptoms in disease of 269 
tumours of 265, 267 

Neck 
dissection 396 
extended 439 
modified 396 
tadiology of 396 
selective 397 
structures seen in lateral view 396 

Neck masses 398 
Neuralgia. Sluder's 461 
Neurapraxia 103, 104 
Neurodermatitis, ear 57, 59 
Neurotmesis 104 
Nicotine stomatitis 233 
Node(s) 

delphian 394. 398 
facial 393 
internal jugular 396,397 
metastatic 395 
occipital 392-394 
of Rouviere 394, 460 
of Krause 459, 465 
parotid 10, 393 
preauricular 382, 393 
prelaryngeal 393, 394 
pretracheal 394 399 
recurrent nerve chain of 394 
scalene 394, 403 
spinal accessory 393 
submandibular 393, 394 
submental 393-395 
supraclavicular 353, 395 
tubercular 402 

Noise-induced hearing loss 40 
audiogram in 38-44 
permissible noise exposure levels 40 

Noise trauma 40 
Noise, types of 23 
Nose 

anatomy of 14, 149 
cartilages of 162 
cellulitis 158, 161 
crooked 158, 159 
dermoid cyst of 159 
examination of 116, 316 
external 149 
external tumours of 158 
functions of 157 
fungal infections of 172 
glioma of 159 
granuloma, non-healing midline, 175 
granulomatous lesions of 172 
hump 158, 384 
leprosy of 313 
lupus of 312 
malignant tumours of 188 
mucormycosis 175, 363 
olfactory part 221 
patency test of 385 
respiratory part 221 

rodent ulcer of 160 
saddle 39, 158, 173 
sarcoidosis of 172, 175 
syphilis of 173 
tuberculosis of 173 
vestibule of 154, 173 

Nystagmus 46 
degrees of 46 
in cerebellar disorders 48 
in Meniere's disease 1 1 1 
optokinetic 48, 49 
spontaneous 53 

O 
Odynophagia 279, 390 
Oesophageal speech 331, 332 
Oesophagoscopy 436 

anaesthesia of 436 
complications of 436 
contraindications of 436 
flexible fibreoptic 437 
indications of 436 
perforation of oesophagus in 349, 437 
position of 436 
post-operative care 437 
rigid 436, 437 
technique of 436 
tracheal compression in 357 

Oesophagotomy 353, 357 
cervical 357 
transthoracic 357 

Oesophagus 
applied anatomy of 347 
barium swallow 352, 454 
benign neoplasms of 219, 352 
corrosive burns of 349 
denture in 389, 450 
disorders of 351 
foreign body of 352, 436, 449 
motility disorders of 355 
nut-cracker 35 1 
scleroderma of 351 
skip lesions of 353 
sphincters of, lower 348 

upper 347 
spontaneous rupture of 349 

Ohngren's line 221 
Olfaction 155, 157 
Olfactory neuroblastoma 216, 217 
Oncocytoma 248, 335 
Oral cavity 

anatomy of 225, 227 
carcinoma of 242 

aetiological factors 238 
erythroplakia of 238 
examination of 234, 355, 379 
Kaposi's sarcoma of 243, 374, 375 
leukoplakia of 240. 362 
lymphatic drainage of 228 
lymphoma of 243 
melanoma of 243 
melanosis of 238 
moniliasis of 23(1 



non-squamous malignancies of 236, 
243 

premalignant lesions of 236 
thrush 230 

Orbital apex syndrome 211-213 
Orbital cellulitis 206, 213, 214 
Organ of corti 16 
Oropharynx 

anatomy of 253 
examination of 380 
functions of 256 
lymphatic drainage of 256 
tumours of 284 

Ossicles 8, 18, 25 
Ossiculoplasty 35 
Otalgia 143 

psychogenic 144 
referred 143 

Otic capsule 97, 461 
Otitic hydrocephalus 85, 95, 96 
Otospongiosis (see also Otosclerosis) 
Otitis externa 57 

acute, localised 57 
chronic stenotic 58 
diffuse 58 
eczematous 57, 59 
fungal 57, 58 
haemorrhagica 57, 58 
malignant 57 
necrotising 58 
seborrhoeic 57, 59 

Otitis media 69-74 
acute, suppurative 69 
aetiology of 69 
stages of 69 
treatment of 70 
atticoantral 77 
bacteriology in 78 
cholesteatoma in 75 
chronic suppurative 77 

atticoantral 77 
tubotympanic 77 
types of 77 

complications of 84 
hearing loss in 81 
necrotising 71 
ossicular necrosis in 81 
perforations in 75 
recurrent, acute 73 
retraction pockets in 75 
secretory 71 
syphilitic 83 
treatment of 80 
tubercular 83 
tubotympanic 77, 81 
unresolved 72 
with effusion 71 

in nasopharyngeal pathology 387, 
459 

unilateral 459 
Otoacoustic emissions 32, 132 
Otolith organs 19 
Otomycosis 58 

Otosclerosis 97 
aetiology of 97 
anatomy of 97 
cochlear 97 
differential diagnosis of 99 
hearing aid in 100 
histologic 97 
pathology of 98 
signs of 98 
stapedial 97 
symptoms of 98 
treatment of 99 
types of 97 

Ototoxicity 39, 52, 371 
Oval window 6, 7, 9 
Overtones 23 

P 
Pachydermia laryngis 311,352 
Palatine arch, carcinoma of 287 
Papilloma, inverted 216 
Palate, carcinoma of 239 
Paracusis Willisii 98 
Paraglottic space 300, 302 
Paranasal sinus 

Caldwell view 445 
lateral view 445 
radiology of 446 
submentovertical 444, 445 
Waters' view 445, 447 

Parapharyngeal space 254, 282 
tumours of 287, 288 

Parosmia 157 
Parotitis, viral 244 
Parotid 244 

abscess of 245, 277 
actinomycosis of 245 
stones in duct of 245 
tuberculosis of 245 

Passavant's ridge 255, 348 
Percutaneous dilatational tracheostomy 

341 
Perforation(s), ear 67 

in CSOM 76, 77 
multiple 78 

Perichondritis, of pinna 55, 56, 414 
Perilymph 12 

circulation of 12 
composition of 12 

Perilymph fistula 52 
Petrositis 89 
Pharyngeal pouch 289 

aetiology of 289 
clinical features of 290 
diagnosis of 290 
pathology of 289 
treatment of 290 

Pharyngeal wall, posterior, carcinoma of 
289 

Pharyngitis 
acute 259, 260 
atrophic 27(1, 390 
chronic 269, 277 

fungal 269 
granular 269, 277 
keratosis 270 

Pharyngotympanic tube (sec also 
Eustachian tube) 3, 63 

Pharynx 253 
abscesses in relation to 254, 280 
anatomy of 253 
divisions of 254 

Phonasthenia 334 
Phonation 303 
Photodynamic therapy 362 
Pinna 3, 54-57 

congenital disorders of 54 
examination of 381 
perichondritis 55, 56 
polychondritis, relapsing 56 

Pleomorphic adenoma 216, 247, 
284 

Polypectomy, nasal 186 
Polyp(s) 185 

aetiology of 185 
antrochoanal 185-188 
ear 74, 75 
ethmoidal 186 
glomus tumour, as 120 
nasal 182, 185 

Ponticulus 6, 7 
PORP 36, 37, 362 
Positional test (see Hallpike manoeuvre) 

47, 51, 383 
Postcricoid carcinoma 289,391 
Posturography 50 
Preauricular sinus 117 
Presbycusis 31, 38, 41, 42 

types of 41 
Pre-epiglottic space 302 
Processus cochleariformis 6 
Promontory 6, 103 
Proof puncture (see Antral irrigation) 418, 

419, 485 
Prorympanum 5 
Prussak's space 461 
Pure tones 23, 27, 33 
Pyocele 211, 212 
Pyriform fossa (sinus) 257, 288 

carcinoma of 288 

Q 

Quinsy 278, 279 

R 
Radiation 366-369 

care of patients 369 
complications of 369 
dose of 367 
modes of 367 
planning of 368 
sources of 367 
types of 366, 368 
unit ot 367 

Radiation mucositis 232 
Radiofrequency surgery in ENT 363 



Radiotherapy 366 
and surgery 367 
care of patient, during 369 
complications of 369 
conformal 367 
curative 329, 369 
intensity modulated 367 
megavoltage 367, 369 
modes of 367 
orthovoltage 367, 369 
palliative 368 
planning in 368 
post-operative 368 
pre-operative 368 

Ramsay-Hunt syndrome 107 
Ranula 237, 238, 400 

plunging 237 
Rathke's pouch 255,461 
Recruitment 31 
Recurrent laryngeal nerve 318 

paralysis of 317, 318 
bilateral 318 
combined 320 
unilateral 318 

Reinke's oedema 311,323 
space 311, 323 

Reissner's membrane 12,16 
Retraction pockets 62, 67, 68 
Retromolar trigone 227, 389 

applied anatomy of 227 
carcinoma of 242 

Retropharyngeal abscess 280, 445 
X-rays of 452 

Rhinitis 180 
allergic 180 

aetiology of 180 
clinical features of 181 
complications of 182 
diagnosis of 182 
immunotherapy in 182 
investigations of 182 
pathogenesis of 180 
steroids m 182 
treatment of 182 

atrophic 170 
primary 170 
secondary 171 
surgery of 171 
unilateral 171 

bacterial 168 
caseosa 171 
chronic 168 
drug-induced 184 
emotional 184 
from hypothyroidism 184 
gustatory 184 
honeymoon 184 
hypertrophic 169 
irritative 168 
medicamentosa 184 
non-airflow 184 
sicca 171 

vasomotor 183 
viral 168 

Rhinolalia 334 
aperta 335 
clausa 334 

Rhinolith 176 
Rhinophyma 159, 160, 461 
Rhinoscleroma 172 
Rhinoscopy 384 

anterior 384 
technique of 384 

posterior 385 
structures seen in 385 
technique of 385 

Rhinosporiodiosis 174 
Ringertz's tumour 216 
Rinne test 26 

false negative 26 
Romberg test 47 
Rosenthal's canal 17 
Rotation test 49 
Round window 6 

S 
Saccule of labyrinth 11 
Sacculotomy 116 
Salivary gland(s) 101, 108, 110, 247 

malignancy of 247 
minor, tumours of 236 
sarcoma of 249 
Samter's triad 461 
submandibular stone in duct 449 
tumours of 247, 248 

Scala, media 11 
tympani 11 
vestibuli 11 

Scarpa's ganglion 20 
Schirmer's test 109, 125 
Schwabach's test 26 
Schwartz sign 461 
Scutum 7 
Semicircular canals 6 
Sensation level (SL) 24 
Septal haematoma 165,424 

after septoplasty 425 
after SMR 423 

Septal perforation 166, 426 
after septoplasty 425 

Septoplasty 425, 426 
anaesthesia of 425 
contraindications of 425 
indications of 425 
position of 426 
post-operative complications of 426 
techniques of 426 

Septum, of nose 162, 166 
anatomy of 162 
anterior dislocation of 162 
blood vessels of 162 
crooked 158 
deviated 158 
fractures of 162 

perforation of 166 
silastic button in 167 

Short increment sensitivity index (SISI) 1 
Sialadenitis, chronic recurrent 245 
Sialectasis 245 
Sinodural angle 461 
Sinus(es), paranasal 201 

anatomy of 201 
benign tumours of 219 
development of 203 
endoscopic surgery of 210 
ethmoidal 202 
fibrous dysplasia of 219 
frontal 202 
malignancies of 219 
malignancy of 

ethmoidal 202 
frontal 202 

maxillary 201 
mucocele of 211 
mucus drainage of 203 
sphenoid 202 
ventilation of 203 

Sinusitis 204 
acute 204 

aetiology of 204 
ethmoid 202 
frontal 206 
trephination in 206 
maxillary 205 
pathology of 205 

chronic 208 
bacteriology of 208 
clinical features of 208 
diagnosis of 209 
pathology of 208 
pathophysiology of 208 
surgery for 209 
treatment of 209 

complications of 211 
intracranial 213 
local 211 
orbital 213 
osteomyelitis as 212 

fungal 461 
Sinus of Morgagni 253,255,462 
Sinus tympani 6, 7, 82 
Sjogren's syndrome 245, 246 
Smell, disorders of 157 

testing of 157 
SMR, see submucous resection 

complications of 424 
contraindications of 423 
indications of 423 
operation of 423 

Solid angle 462 
Sound 23 

complex 23 
frequency of 23 
intensity of 23 
loudness of 23 
overtones 23 



pitch of 23 
pure tone 23 
velocity of 23 

Sound level metre 24 
Space(s), head and neck infection of 277 

masticator 282, 283 
parapharyngeal 281 

Speech, after laryngectomy 275, 279, 401 
disorders of 333 
oesophageal 331 
tracheo-oesophageal 332 

Speech discrimination 28 
Speech frequencies 24, 28 
Speech reception threshold 24, 27, 28 
Sphenoid sinus 

examination of 387 
malignancy of 224 
masticator 266, 282, 283 
parapharyngeal 281 

Sphcnoidotomy 
in chronic sphenoiditis 209 

Stapedectomy 84, 90, 99 
Stapedial reflex 109 
Stapedius muscle 6 
Stapes 6, 8 
Stapes mobilization 100 
Stenger test 42 

in non-organic hearing loss 42 
Stria vascularis 12 
Stridor 

aetiology of 315 
endoscopy in 315 
management of 316 
radiography of 316 
treatment of 316 
types of 315 

Stuttering 335 
Styalgia 287 
Styloid process, elongated 287 
Subiculum 6, 7 
Submucous cleft palate 67, 390, 438, 443 
Submucous fibrosis 233 

aetiology of 233 
clinical features of 233 
findings of 234 
pathogenesis of 233 
pathology of 233 
surgery, in 235 
treatment of 234 

Submucous resection (SMR) 165,420 
Superior laryngeal nerve 317 

paralysis of 317 
Superior orbital fissure syndrome 213 
Supratip area 166, 424 
Swallowing, physiology of 347 
Syndromes 128, 129 

Alport's 128 
Apert's 129 
Branchio-oto-renal 130 
Costen's 458 
Crouzon's 129 
Down's 67, 130,443 

Frey's 10, 110, 249, 458 
Goldenhar's 130 
Heerfordt's 105 
Jervell and Lange-Nielson's 129 
Kallman's 459 
Klippel-Feil 128-130 
Ortner's 461 
Pendred 127, 129 
Pierre-Robin sequence 130 
Ransay-Hunt 107 
Stickler's 130 
Treacher-Collin's 129 
Usher's 129 
van der Hoeve 130 
Waardenburg's 129 
Wildervanch 130 

Syringing of ear, technique 60 

T-cell lymphoma 175 
Tectorial membrane 16 
Temporal bone fractures 107 
Tensor tympani muscle 6, 10, 414 
Thomwaldt's disease 255, 260 
Threshold shift, temporary 40 

permanent 40 
Thumb sign 308, 369, 445, 457 
Tinnitus 145-146 

causes 145 
masking of 146 
objective 145 
psychogenic 145 
subjective 145 
treatment of 145 
types of 145 

Tongue 229, 230 
fissures of 232 
geographical 232 
hairy 231 
lesions of 232 
oral, carcinoma of 236 
tie 232 

Tonsil 
anatomy of 278 
lingual, diseases of 276 
membrane over 274 

Tonsillectomy 438 
coblation 440 
Guillotine 440 
laser 440 
techniques of 440 

Tonsillitis 
acute 272 
chronic 275 
follicular 273 
parenchymatous 

diphtheritic 275 
Torus 237 
Torus tubarius 63, 67 
Toxic shock syndrome 192, 424 
Tracheostomy 336 

care after 339 

complications of 339 
elective 336 
emergency 336 
functions of 336 
indications of 336 
permanent 337 
technique of 337 
tube, care of 339 
types of 336 

Tracheostomy tube 445 
cuffed 336, 340 
Fuller's 344 
Jackson's 473 
size of 473 

Tracheal 342 
foreign body 342 

audible slap in 342 
methods of removal 344 
palpatory thud in 342 

Trautmann's triangle 89,411,462 
Tripod fracture 197 
Trismus 388 
Trotter's method 191 
Trotter's triad 264 
Tuning fork test(s) 26 
Tunnel of corti 16 
Tympanic membrane 17, 18 

annulus tympanicus of 4 
atrophic 62 
colour of 382 
curved membrane effect 18 
development of 429 
examination of 382 
hydraulic action of 18 
layers of 4 
maUeal folds of 4 
mobility of 383 
nerve supply of 5 
normal 59 
pars flaccida of 4 
pars tensa of 4 
perforations of 62, 69 
retracted 61 
rupture of 62 
tympanosclerosis of 62 

Tympanic plexus 10 
Tympanogram 30 

types of 30 
Tympanometry 29 
Tympanoplasty 35, 416 

principles of 35 
types of 35 

Tympanosclerosis 62, 73 
Tympanotomy 73 

U 

Ulcer(s) 
aphthous 230 
in blood disorders 231 
in drug allergy 232 
traumatic, of oral cavity 230 
with skin disorders 230 



Umbo 4, 61, 96, 462 
Utricle 21 

V 

Van del Hoeve syndrome 97 
Velopharyngeal insufficiency 157, 335, 

443 
Vertigo 51 

cerebellar disease 53 
cervical 53 
due to drugs 52 
epilepsy and 53 
bead trauma and 51 
Meniere's disease and 51, 111 
multiple sclerosis and 53 
ocular 53 
perilymph leak and 128 
psychogenic 53 
tumours of brainstem and 53 
vertebrobasilar insufficiency and 52 

Vestibular folds 301 
Vestibular functions 46 

assessment of 46 
Vestibular nerve 20 

central connections of 20 

nuclei of 20 
Vestibular neuronitis 51,52 
Vestibulitis 161 
Vestibular system 19 

central 20 
disorders of 51 
peripheral 51 
physiology of 21 

Vestibule 11 
of labyrinth 1 1 
oflarynx 301 
of nose 150 

Vestibulotoxic drugs 52 
Vidian nerve 154.202 
Vidian neurectomy 183,421,423 
Vincent's infection 229 

angina 229 
Vocal cord(s) 299 

adductors of 300 
false 300 
polypoid degeneration of 311 

Vocal nodule(s) 322 
polyp 78 

Vocal rehabilitation, after total 
laryngectomy 331 

W 
Waldeyer's ring 254-256, 272 
Wallenberg's syndrome 52, 462 
Warthin's tumour 248 
Wax ear 

complications of 59 
Wax granuloma 60 
Weber test 26, 383 
Wegener's granuloma 166, 175 
Woodruffs area 190 
Word recognition score 28 

X 

Xeroradiograph 316, 453 
X-ray temporal bone 38 

Law's view 444, 446 
Schuller's view 444 
Stenver's view 444 
submentovertical view 444 
Towne's view 444 
transorbital view 444, 447 

Z 
Zenker's diverticulum 289, 290 
Zygoma, fractures of 197 
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