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Middle Ear





• Develpes from tubotympanic recess, an endodermal extension from 1st 
pharyngeal pouch

• Lined by nonciliated, flat or cuboidal epithelium with areas of ciliated 
columnar epithelium.

• Blood supply: 

➢Arterial supply ⎯⎯→

➢Venous drainage is 

Through IJV system



Nerve supply



Acute otitis media

oDEFINITION: Acute otitis media (AOM) is an acute, suppurative 
infectious process of middle ear space lasting ≤ 3 wks

oEpidemeology:
• Much more common in children than in adults because their 

eustachian tubes are shorter, narrower and horizontal. This 
makes it easier for bacteria to get in and more difficult for fluid 
to drain. Also, young children have weaker immune systems

• Peak incidence in children ages 6 to 24 months
• Incidence declines significantly after age 5 (45 – 60% before age 

5)
• Pneumococcal vaccine role in incidence decline (42% decline in 

children under age 5) 



Most common causative organisms:
• Streptococcus pneumoniae 
• Haemophilus influenzae 
• Moraxella catarrhalis
• Staphylococcus aureus
• Group A streptococcus 
• Mycoplasma pneumoniae
• Viruses: rhinovirus and respiratory syncytial virus were most 

commonly identified, although parainfluenza, coronavirus, and 
adenovirus were also occasionally detected

• Rare causes include diphtheritic otitis, tuberculous otitis, and 
otogenous tetanus, and otitis media due to Chlamydia 
trachomatis.



PATIENT FACTORS CONTRIBUTING 
TO THE DEVELOPMENT OF AOM
• Eustachian tube dysfunction
• Eustachian tube obstruction
• Immune dysfunction
• Ineffective muco-ciliary clearance due to ciliary 

dyskinesia



PRESENTATION AND DIAGNOSIS

• Clinical manifestations:
❖Otalgia and ear rubbing
❖decreased or muffled hearing
❖Frequently TM rupture with sudden relief of pain, 

accompanied by purulent otorrhea
❖Fever (one to two thirds of children)
❖Infrequently disequilibrium
❖Other symptoms, such as high fever, severe pain behind 

the ear, or facial paralysis, suggest complications



Translucent
(can see through it)

•Handle of the malleus
•Incus
•Stapedius tendon
•Round window niche

Normal TM



Diagnosis with otoscopy
• Key features:

❖Bulging tympanic 
membrane

❖Reduced mobility of the 
tympanic membrane 
when pneumatic 
otoscopy is applied

❖Partial or complete 
opacification of the 
tympanic membrane

❖Acute perforation with 
purulent otorrhea

❖Erythema of tympanic 
membrane



Pneumatic otoscope
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Acute otitis media

Perforation with otorrhoea

Normal 
(perforation 

heals)

Persistent   
perforation



Stages

• Stage of Hyperaemia

▪Mild earache

▪Congested TM



STAGES CONTINUED

• Stage of exudation

▪ Fever 

▪Earache 

▪Deafness 

▪Congestion and bulging of TM

▪Mastoid tenderness



STAGES CONTINUED

• Stage of suppuration

▪ Purulent ear discharge

▪ Increased deafness

▪ Decreased pain

▪ Decreased fever



STAGES CONTINUED

• Stage of resolution

▪Otorhea stops

▪Normal hearing

▪ Healed perforation



DIFFERENTIAL DIAGNOSIS

• Otitis media with effusion
• Chronic otitis media
• Bullous myringitis
• External otitis
• Herpes zoster
• Deep space head and 

neck infections (referred 
pain)





TREATMENT OF ACUTE OTITIS MEDIA
❑Observation (viral causes with mild symptoms)
❑Antibiotics
oFirst-line therapy is amoxicillin-clavulanate (for adults amoxicillin 

875 mg with clavulanate 125 mg orally twice daily. For children 
Amoxicillin 45-90 mg/kg per day, clavulanate 6.4 mg/kg per day 
in 2 doses)

• Duration of treatment –
• Ten days for children <2 years of age and children (of any age) 

with tympanic membrane perforation or history of recurrent 
AOM.

• Five to seven days for children ≥2 years with intact tympanic 
membrane and no history of recurrent AOM

https://www.uptodate.com/contents/amoxicillin-and-clavulanate-drug-information?topicRef=6872&source=see_link


Treatment continued

• Alternatives in penicillin allergy:

❖Cephalosporins in Mild non-IgE-mediated reaction
❖Macrolides in IgE-mediated or serious delayed reaction
oSecond-line therapy: Floroquinolones
❑Analgesics
❑Therapeutic tympanocentesis



C o m p lic a tio n s

• Chronic tympanic membrane perforation (rare)
• Mastoiditis (20%)
• Labyrinthitis (rare)
• Facial paralysis (rare)
• Persistent hearing loss (rare)
• Petrositis (petrous apicitis) (rare)
• Otitic meningitis (rare)
• Epidural, subdural, and brain abscess (rare)
• Otitic hydrocephalus (rare)
• Septic lateral sinus thrombosis (rare)



O titis  m e d ia  w ith  e ffu s io n

•O titis  m e d ia  w ith  e ffu s io n  
( O M E ) ,  a ls o  c a l le d  s e ro u s  o titis  
m e d ia  o r  "g lu e  e a r" ,  is  d e fin e d  
a s  m id d le  e a r  e ffu s io n  w ith o u t 
s ig n s  o f  a c u te  in fe c tio n .  
•O M E  o fte n  o c c u rs  a fte r  a c u te  
o titis  m e d ia  ( A O M ) ,  b u t i t a ls o  
m a y  o c c u r  w ith  E u s ta c h ia n  tu b e  
d y s fu n c tio n ,  in  th e  a b s e n c e  o f  a  
p re c e d in g  A O M .





E P ID E M IO L O G Y

• c o m m o n  a m o n g  a s y m p to m a tic  y o u n g  
c h i ld re n ,  w ith  9 0 %  h a v in g  a t le a s t o n e  
e p is o d e  b y  fo u r  y e a r s  o f  a g e .  
• T h e  p re v a le n c e  ra n g e s  fro m  1 0  -  1 7  %  
a m o n g  c h i ld re n  2  -  4  y e a r s ,  a n d  d e c re a s e s  
to  3  -  4  %  b e tw e e n  6  a n d  8  y e a r s . 
• T h e  D a n is h  lo n g itu d in a l  b ir th  c o h o r t 
re p o r te d  a  c u m u la tiv e  "o titis  m e d ia "  
in c id e n c e  o f  6 1 %  a t s e v e n  y e a r s .  
• O M E  i s  m o re  c o m m o n  in  w in te r  a n d  h a s  
d e c l in e d  d ra m a tic a l ly  d u r in g  th e  C O V ID - 1 9  
p a n d e m ic .



P R E D IS P O S IN G  
F A C T O R S
• F a m ily  h is to r y  o f o titis  m e d ia  ( o titis - p r o n e  
p a re n ts )

• b o ttle  fe e d in g  ( a s  o p p o s e d  to  b re a s tfe e d in g )  
• m a le  s e x  
• d a y c a r e  c e n te r  o r  in - p e r s o n  s c h o o l 
a tte n d a n c e  

• a d e n o id a l h y p e rtro p h y  
• e x p o s u re  to  to b a c c o  s m o k e
• lo w  s o c io e c o n o m ic  s ta tu s
• c le ft p a la te  a n d  o th e r  m id fa c e  fa c ia l 
a n o m a lie s ,  s u c h  a s  D o w n  s y n d ro m e  

• O b e s ity   



P A T H O G E N E S I S
• I n c o m p le te ly  u n d e rs to o d  
• re s u lts  fro m  in fla m m a tio n  in  re s p o n s e  to  
p e rs is te n t b a c te r ia l c o m p o n e n ts  fo llo w in g  
a c u te  o titis  m e d ia  ( A O M )   

• E u s ta c h ia n  tu b e  d y s fu n c tio n  is  a ls o  a  m a jo r  
fa c to r

• b a c te r ia l b io fi lm s  a ls o  h a v e  a  m a jo r  ro le  in  th e  
p a th o g e n e s is  ( im m u n o f lu o re s c e n c e  s tu d ie s  
a n d  s e n s itiv e  P C R  a s s a y s  d e m o n s tr a te  
b a c te r ia l D N A  (m o s t c o m m o n ly  
n o n ty p e a b le H a e m o p h i lu s  in flu e n z a e )  
p re s e n t in  th e  m id d le  e a r

• P o o r  c le a ra n c e  o f m id d le  e a r  b io fi lm s ,  g e n e tic  
p re d is p o s itio n ,  a lle r g ie s ,  c ilia r y  d y s k in e s ia ,  
g a s tro e s o p h a g e a l  re flu x ,  a n d  o b e s ity  a ls o  
m a y  c o n tr ib u te   



C L IN I C A L  F E A T U R E S

• P re s e n ta tio n :
▪ C a re g iv e r  c o n c e rn  a b o u t p o o r  h e a r in g  a n d  
s p e e c h  a n d  la n g u a g e  d e la y s  

▪ Failed hearing screening

• Symptoms:
▪ H e a r in g  lo s s
▪ fe e lin g  o f fu lln e s s  in  th e  e a r
▪ T in n itu s
▪ b a la n c e  p ro b le m s  



C lin ic a l  a n d  o to s c o p ic  
f in d in g s  
• Im p a ir e d  m o b il ity  
o f  th e  ty m p a n ic  
m e m b ra n e  d u r in g  
p n e u m a t ic  
o to s c o p y .  

• T y p e  B  
ty m p a n o m e tr y  
( f la t c u rv e ) .  

• A n  a ir - f lu id  le v e l ,  
s o m e tim e s  w ith  
b u b b le s ,  

• A m b e r - c o lo r e d  
m id d le  e a r  f lu id  is  
c o m m o n

• T y m p a n i c  
m e m b ra n e  in  a  
r e tr a c te d  p o s itio n  
b u t s o m e tim e s  
w il l  s e e m  n o rm a l  
to  th e  e y e

• O p a c if ic a ti o n  o f  
th e  ty m p a n ic  
m e m b ra n e  



C o m p lic a tio n s  a n d  
s e q u e la e
•C o n d u c tiv
e  h e a r in g  
lo s s  

•M y r in g o s c l
e ro s is  

•R e tr a c tio n  
p o c k e t  

•C h o le s te a t
o m a  



D IA G N O S I S
•P n e u m a tic  o to s c o p y  
•A u d io lo g y  
•T y m p a n o m e tr y  a n d  a c o u s tic  
r e f le c to m e try  



D I F F E R E N T IA L  
D IA G N O S I S
•T h e  m a jo r  c o n s id e ra tio n  in  th e  
d iffe re n tia l  d ia g n o s is  o f  O M E  is  
a c u te  o titis  m e d ia  ( A O M )  

•A O M  is  c h a ra c te r iz e d  b y  
b u lg in g  o f  th e  ty m p a n ic  
m e m b ra n e ,  e a r  p a in ,  a n d /o r  
fe v e r  

•OME is mostly asymptomatic apart from hearing 
loss



M a n a g e m e n t 
• P R IM A R Y  
I N T E R V E N T IO N S

▪ W a tc h fu l  w a i tin g  
w i th  fo l lo w - u p  fo r  3  
m o n th s  i n  c h i ld re n  
n o t a t r i s k  fo r  
s p e e c h ,  l a n g u a g e ,  
o r  l e a r n in g  
p r o b le m s  

▪ T y m p a n o s to m y  
tu b e s

• O T H E R  
I N T E R V E N T IO N S

▪ B a l l o o n  d i l a tio n  o f  
th e  E u s ta c h ia n  
tu b e

▪ A d e n o id e c to m y   
▪ H e a r in g  a id s  



M a n a g e m e n t c o n tin u e d

• U N P R O V E N  O R  IN E F F E C T IV E  
IN T E R V E N T IO N S

▪ A n tib io tic s :  b io fi lm - a s s o c ia te d  p a th o g e n s  g e n e ra l ly  a re  u n re s p o n s iv e  
to  a n tib io tic  th e ra p y  

▪ O ra l  g lu c o c o rtic o id s

▪ I n tr a n a s a l  g lu c o c o r tic o id s

▪ A u to in fla tio n

▪ A n tih is ta m in e s  a n d  d e c o n g e s ta n ts

▪ M y r in g o to m y w ith o u t ty m p a n o s to m y  tu b e s



Thank you
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