
8 Diseases of the Middle Ear

The Discharging Ear

 █ Introduction
Ear discharge, also known as otorrhea, is a common com-
plaint that patients present to the otorhinolaryngologist. 
A properly elicited history most often points toward the 
cause for the ear discharge.

Ear discharge could be wax, which is the normal secre-
tion of the ceruminous glands in the external auditory canal, 
or it could be arising out of other diseases of the external 
or middle ear when it could be purulent or mucoid/mucop-
urulent, respectively. Clear discharge could be due to cere-
brospinal fluid (CSF) otorrhea.

 █ Causes of Ear Discharge
	y Otitis externa.
	y Granular myringitis.
	y Acute otitis media (AOM).
	y Chronic otitis media (COM): Mucosal or squamous type.
	y Tuberculous otitis media.
	y Postmastoidectomy cavity.
	y External or middle ear neoplasms.
	y Foreign body in the ear canal.
	y CSF otorrhea.

 █ Evaluation of a Patient Presenting with 
Ear Discharge

A detailed history pertaining to the type of ear discharge, 
the mode of onset, duration, and associated complaints is 
elicited. Infections of the external ear are associated with 
purulent ear discharge and often accompanied by ear 
pain. Middle ear infections are characterized by mucoid 
or mucopurulent ear discharge. In AOM, there is usually 
history of a preceding upper respiratory tract infection fol-
lowed by ear block and ear pain, which begins to reduce 
with the onset of discharge.

Mucoid or mucopurulent discharge that is profuse, inter-
mittent, and aggravated by the upper respiratory infections 
is a feature of mucosal COM (tubotympanic).

In the squamous (atticoantral) COM, the discharge is 
typically foul smelling, scanty, purulent, and continuous. It 
could be blood stained when the disease is associated with 
the formation of granulation tissue.

Blood-stained ear discharge is also seen in tumors of the 
external and middle ear, and trauma.

One should also enquire into the details of hearing loss, 
tinnitus, and vertigo when a patient presents with ear dis-
charge. Ear discharge may be associated with vertigo in 
patients having complications like labyrinthitis or laby-
rinthine fistula. Associated hearing loss could be due to a 
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blocked external canal, tympanic membrane perforation, 
cholesteatoma, or tumors.

Facial palsy is seen with otorrhea in patients who 
develop it as a complication of AOM, cholesteatoma, 
malignant otitis externa, temporal bone trauma, tubercu-
lous otitis media, and herpes zoster oticus (Ramsay Hunt  
syndrome). In patients with petrositis, discharge is asso-
ciated with a deep-seated retro-orbital pain, due to 
involvement of the trigeminal ganglion, and diplopia, 
due to inflammation of the abducens nerve (Gradenigo’s 
syndrome).

If there is history of head injury or mastoid surgery, the 
possibility of CSF leak should be ruled out, especially when 
the discharge is watery.

 █ Examination of the Ear
This will establish the diagnosis:
	y Tragal tenderness is seen in otitis externa, whereas mas-

toid tenderness is seen in acute mastoiditis.
	y Otoscopic examination will identify the cause of ear 

discharge based on the clinical features in the external 
auditory canal and the tympanic membrane.

	y Skin of the external auditory canal will be inflamed and 
swollen in otitis externa. Otomycotic debris may be 
present.

	y Granulation tissue in the floor of the external auditory 
canal at the bony–cartilaginous junction is typically 
seen in malignant otitis externa.

	y Perforation in the anteroinferior quadrant with pulsatile 
ear discharge is seen in AOM. The rest of the pars tensa 
is usually congested.

	y Sagging of the posterosuperior canal wall is seen in 
acute mastoiditis.

	y Mucosal COM is characterized by the presence of a cen-
tral perforation. A central perforation is a perforation of 
the pars tensa whose margins are formed by the rem-
nants of the pars tensa.

	y Squamous COM is characterized by marginal, total, 
or attic perforation, or presence of a retraction pocket 
usually in the posterosuperior quadrant or attic with 
cholesteatoma.

	y Recurrent or persistent discharge can occur in a post-
mastoidectomy cavity (modified radical mastoidectomy 
[post-MRM]). This may be due to the following:
	– Recurrent or residual disease.
	– Large cavity.
	– Deep recess at the mastoid tip.
	– High facial ridge.
	– Inadequate saucerization of the cavity.
	– Inadequate meatoplasty.
	– Exposed eustachian tube area.
	– Ulceration and granulation, or mucosalization of the 

lining of the cavity.

	y Tuberculous otitis media is characterized by the pres-
ence of multiple perforations of the tympanic membrane 
initially, which coalesce later to form a large perforation 
and the presence of pale granulations in the middle ear.

 █ Investigations
	y Otomicroscopy/otoendoscopy should be performed to 

confirm the diagnosis. If discharge is present, a swab 
should be taken and sent for culture and antibiotic sen-
sitivity test. During the otomicroscopic examination, the 
ear discharge can be cleaned using suction or dry mop-
ping (for profuse discharge) or wet mopping (for dried 
discharge in the canal or on the membrane).

	y Audiometry is done to document the type and degree of 
hearing loss.

	y Radiological investigations like high-resolution com-
puted tomography (HRCT) scan are required only in 
cases with temporal bone trauma and malignant otitis 
externa. Contrast-enhanced CT scan or magnetic reso-
nance imaging (MRI) is done for those with complica-
tions of otitis media or neoplastic lesions.

	y If there is a lesion in the external auditory canal or middle 
ear that is not responding to medication, a biopsy should 
be taken after imaging.

 █ Treatment of Ear Discharge
It is directed toward treating the underlying cause and pre-
venting further complications.

Otitis Media

 █ Introduction
Otitis media refers to the inflammation or infection of the 
middle ear space. It comprises a spectrum of diseases that 
include AOM, COM, and otitis media with effusion (OME). 
Most inflammatory diseases of the middle ear cleft are 
related to eustachian tube dysfunction.

Otitis media can be further classified as suppurative or 
nonsuppurative depending on whether there is formation 
of pus.

The term “nonsuppurative otitis media” encompasses a 
group of conditions affecting the middle ear, which are of 
inflammatory origin but without any evidence of suppura-
tion. These include the following:
	y Eustachian tube dysfunction.
	y OME.
	y Atelectasis.
	y Adhesive otitis media.
	y Tympanosclerosis.
	y Otitic barotrauma (aerotitis).
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 █ Otitis Media with Effusion
The synonyms of OME are secretory otitis media, serous 
otitis media, seromucinous otitis media, and glue ear. OME 
is defined as the presence of an effusion in the middle ear 
space without signs and symptoms of acute ear infection. 
OME is characterized by the presence of nonpurulent fluid 
in the middle ear which is usually thick and viscid (like 
glue), more commonly in children (2–5 years of age). It 
could also be thin and watery (serous), which is usually 
seen in adults.

Etiology

Eustachian Tube Dysfunction

This affects ventilation and drainage of the middle ear. The 
conditions that cause eustachian tube dysfunction include 
the following:
	y Congenital palatal abnormalities like cleft palate where 

the eustachian tube fails to open on swallowing due to 
limitation of action of the tensor veli palatini muscle.

	y Syndromic children with craniofacial anomalies and  
trisomy 21.

	y Infections of the nose and paranasal sinuses, nasophar-
ynx, and adenoids.

	y Ciliary dysfunction seen in Kartagener’s syndrome and 
due to smoking.

	y Surfactant deficiency.
	y Benign and malignant tumors of the nose, paranasal 

sinuses, and nasopharynx.
	y Trauma.
	y Allergy, which also increases susceptibility to upper res-

piratory infections.
	y Hormonal factors like high estrogen levels and 

hypothyroidism.
	y Palatal paralysis.
	y Postradiotherapy.

Unresolved Acute Otitis Media (in Children)

Impaired drainage of the middle ear and presence of low-
grade infection stimulate the middle ear mucosa to secrete 
more fluid.

Bacterial Biofilms

These have been shown as a possible cause for middle ear 
effusion with eustachian tube dysfunction as a secondary 
factor.

Other predisposing factors are parental smoking and 
stay in the day care.

Pearl
A nasopharyngeal tumor should be suspected in adult 
patients presenting with features of unilateral OME. 
The tumor can block the eustachian tube opening at the 
nasopharyngeal end leading to OME.

 █ Clinical Features

Symptoms

	y Patients with OME may report no symptoms. Some may 
present with hearing loss with seasonal fluctuation.

	y Conductive hearing loss in children with OME goes unno-
ticed as it usually does not exceed 40 dB. However, these 
children are often labeled as inattentive in the class and 
the hearing loss affects their scholastic performance.

	y Speech and language development get delayed in 
younger children. They may not respond to call or envi-
ronmental sounds.

	y Some children may present with problems with balance 
or unexplained clumsiness. There may be a gross motor 
development delay.

	y Children with craniofacial anomalies, syndromes, 
autism, or blindness are more likely to be adversely 
affected by the OME.

	y There is a prior history of repeated episodes of upper 
respiratory infection with otalgia, which is followed by 
reduced hearing.

	y Adult patients often complain of ear block, tinnitus, 
decreased hearing, and autophony; occasionally, vertigo 
may be present.

Signs

	y Otoscopic (otoendoscopic/microscopic) examination 
may show one or more of the following features:
	– Opaque with amber or gray colored tympanic 

membrane.
	– Distorted or absent cone of light.
	– Foreshortened handle of the malleus.
	– Mild to severe retraction of tympanic membrane 

with prominent (sickle-shaped) anterior and poste-
rior malleolar folds (Table 8.1).

	– Reduced or absent mobility of the tympanic mem-
brane on air insufflation (Valsalva’s maneuver or 
Siegelization).

	– Air–fluid level or bubbles of air may be visible through 
the tympanic membrane.

	y Pneumatic otoscopy should be routinely done to aid 
diagnosis. Movement of the tympanic membrane during 
release of the already compressed bulb should be noted.
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	y Tuning fork tests reveal mild to moderate conductive 
hearing loss. This may be difficult to elicit in younger 
children.

Investigations

	y Pure tone audiometry (PTA): Mild-to-moderate conduc-
tive hearing loss may be noted.

	y Tympanometry: Flat tympanogram (“B” type) is obtained 
due to reduced compliance of the tympanic membrane. 
The test is reliable in infants older than 4 months. It is 
important for documentation.

	y Tests for speech delays.
	y In children, the nasopharynx should be evaluated for 

adenoid hypertrophy by taking an X-ray of the naso-
pharynx (lateral view).

	y In adults, a diagnostic nasal endoscopy should be done 
to rule out a lesion in the nasopharynx.

Treatment

If the OME has been present for less than 3 months and 
the hearing loss is mild with no significant speech and lan-
guage delay or the child is doing well in school, the child 
should be kept on follow-up and reassessed after 3 months. 
Improvement is evidenced by pneumatic otoscopy, which 
allows you to note the movement of the tympanic mem-
brane or a change in the tympanogram from “B” type to 
“non-B” type.
	y Antibiotics such as erythromycin, co-trimoxazole, and 

co-amoxiclav are controversial. Recent studies have 
demonstrated the presence of metabolically active bac-
teria in culture-negative middle ear effusions using pol-
ymerase chain reaction. Therefore, antibiotics may only 
have short-term benefits.

	y Nasal decongestants and antihistamines have been used 
with limited success. A short course of corticosteroids in 
adults for resistant cases is recommended by some, but 
its effectiveness is uncertain.

	y Exercises such as Valsalva’s maneuver, Toynbee’s man 
oeuvre, or politzerization to ventilate middle ear are 
recommended by some. Otovent autoinflation device, 
which increases the pressure in the nose thereby 

opening the eustachian tube to equalize the pressure 
in the middle ear, is useful in the children older than 3 
years. These maneuvers should not be done in the pres-
ence of an upper respiratory tract infection.

Surgery is performed to restore ventilation of the middle 
ear by eliminating the primary source of infection or cause 
for eustachian tube obstruction and to drain the middle ear 
effusion.
	y Myringotomy and grommet insertion is the procedure 

commonly done. Aspiration of the middle ear fluid is 
done by making a radial incision in the anteroinferior 
quadrant of the tympanic membrane. A grommet (venti-
lation tube) is inserted to allow ventilation of the middle 
ear (Fig. 8.1).

	y Adenoidectomy is used to remove obstruction to the 
eustachian tube at the nasopharyngeal end and also to 
remove any focus of infection in the adenoids.

	y Eustachian tuboplasty using laser, microdebrider, and 
balloon dilatation has been tried for persistent or recur-
rent OME to improve the dilatory function of the eus-
tachian tube with fairly good results. The long-term 
results need to be assessed.

	y Steroids have been tried for the treatment of OME, but 
it is controversial. Topical steroid nasal sprays like 
mometasone have been prescribed, but there is no clear 
evidence to show that it is effective in the treatment of 
OME.

Fig. 8.1 Post myringotomy with a grommet in situ.

Table 8.1 Grades of retractions of the tympanic membrane

Grade Pars tensa (Sade) Pars flaccida (Tos and Paulsen)

1 Slight retraction of tympanic membrane over its annular fold Small attic dimple

2 Severe retraction of the tympanic membrane. It is draped over the 
long process of incus and incudostapedial joint

Pars flaccida is retracted and in contact with the 
neck of the malleus

3 Atelectasis: the tympanic membrane is in contact with the 
promontory but is mobile with Valsalva’s maneuver

Here in addition to grade 2 features, there is 
minimal erosion of the outer attic wall

4 Adhesive otitis: the tympanic membrane is adherent or stuck to 
the promontory. It does not move with Valsalva’s maneuver

Deep retraction with severe erosion of the 
outer attic wall
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If there is a cause for OME like nasopharyngeal carcinoma, 
it should be treated. Some patients may have persistent 
OME after treatment for this condition, which will warrant 
a myringotomy and grommet insertion.

Sequelae of OME

	y Atelectasis of the middle ear.
	y Adhesive otitis media.
	y Atrophy of the tympanic membrane or thinning of the 

tympanic membrane. This is due to the absence of the 
middle fibrous layer due to persistent negative middle 
ear pressure (Figs. 8.2 and 8.3).

	y Formation of a retraction pocket.
	y Ossicular necrosis commonly involves the lenticular and 

long process of the incus (Fig. 8.3).
	y Tympanosclerosis is the hyaline degeneration of the 

middle fibrous layer followed by subsequent calcifica-
tion. The overlying mucosa is thin and lacks vascularity 
(Fig. 8.2).

	y Cholesterol granuloma consists of cholesterol crystals 
surrounded by foreign body giant cells embedded in 
fibrous connective tissue along with inflammatory cell 
infiltration and blood vessels.

Atelectasis

	y Retraction of the tympanic membrane onto the promon-
tory due to inadequate ventilation of the middle ear con-
sequent to eustachian tube dysfunction is called middle 
ear atelectasis.

	y The tympanic membrane becomes thin, transparent, 
and atrophic. Necrosis of the ossicles may occur with 
formation of granulations.

Adhesive Otitis Media

	y This condition is also called chronic middle ear catarrh 
where fibrous adhesions are formed in the middle ear, 
and the tympanic membrane becomes adherent to the 
promontory and ossicles.

Pearl 
The conditions causing conductive hearing loss with 
intact tympanic membrane are the following:
	y Otitis media with effusion.
	y Tympanosclerosis.
	y Ossicular discontinuity.
	y Otosclerosis.
	y Congenital cholesteatoma.
	y Congenital fixation of the malleus head or stapes.
	y Persistent stapedial artery.
	y Glomus tympanicum.

Fig. 8.2 Atrophic tympanic membrane with white patches of 
tympanosclerosis (yellow arrow).

Fig. 8.3 Atrophic tympanic membrane, which is retracted. 
The head of the stapes can be seen with absent incus (green 
arrow). Retraction of the pars flaccida with mild erosion of the 
lateral attic wall is also noted (orange arrow).
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Pearl
The signs of a retracted tympanic membrane are the 
following:
	y Dull, lusterless tympanic membrane.
	y Absent or distorted cone of light.
	y Apparent foreshortening of the handle of the malleus.
	y Prominent lateral process of the malleus.
	y Prominent anterior and posterior malleolar folds 

(sickle shaped).
	y Reduced mobility of the tympanic membrane 

on Valsalva’s maneuver, Toynbee’s maneuver, or 
Siegelization.

Otitic Barotrauma

The synonyms of otitic barotrauma are aerotitis media and 
barotitis media.

It is a condition resulting from failure of the eustachian 
tube to maintain middle ear pressure at ambient atmos-
pheric level. The symptoms manifest during deep sea or 
scuba diving or on descent from an altitude during air 
travel. The changes can occur under conditions of less 
marked ambient pressure fluctuation. The incidence would 
be more in nonpressurized aircrafts.

 █ Predisposing Factors
	y Poor eustachian tube function.
	y Recent upper respiratory tract infection.
	y Sleeping during the flight or alcohol consumption prior 

to or during the flight.
	y Nasal conditions like a deviated nasal septum may also 

predispose to otitic barotrauma as the patient may not 
be able to equalize the pressure effectively.

 █ Clinical Features
The patient complaints of aural fullness, popping sensa-
tion, discomfort, and/or pain. Patients are typically asymp-
tomatic once they return to ground level. In some cases, 
significant barotrauma may cause temporary middle ear 
effusion or hemotympanum (Fig. 8.4). This occurs when 
the atmospheric pressure is more than the middle ear pres-
sure by 90 mm Hg and the eustachian tube gets locked. This 
causes negative pressure in the middle ear, which leads 
to tympanic membrane retraction and transudation or  
hemorrhage. In these cases, middle ear effusion or hemo-
tympanum may be evident on otoscopy. At times, when 
there is rapid change in pressure, rupture of the tympanic 
membrane can occur.

The change in pressure can also affect the inner ear. Due 
to a bleed in the inner ear or rupture of the intralabyrin-
thine membranes, there can be sensorineural hearing loss 
and vertigo.

The diagnosis is by history. PTA may show a conductive 
hearing loss; rarely, the hearing loss may be sensorineural 
or mixed.

 █ Treatment
The treatment is mainly symptomatic with decongestants 
and analgesics when required.

Topical nasal decongestants like xylometazoline or 
oxymetazoline help open the eustachian tube. Oral decon-
gestants like phenylephrine are helpful.

Eustachian tuboplasty may be helpful in frequent flyers. 
A long-standing ventilation tube is also useful in profes-
sional and frequent flyers.

 █ Prevention
Otitic barotraumas can be prevented in some cases by 
avoiding traveling during an upper respiratory tract infec-
tion. Correction of a deviated nasal septum may allow for 
proper equalization of the pressure. Use of oral or topical 
nasal decongestants prior to travel may be helpful.

Fig. 8.4 Hemotympanum behind an intact drum (dark blue 
areas).
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Pearl
Differential diagnosis of a blue drum include the 
following:
	y Hemotympanum.
	y Glomus tympanicum.
	y High jugular bulb with a dehiscent floor of the tym-

panic cavity.
	y Cholesterol granuloma.
	y Middle ear effusion.

Acute Otitis Media
 █ Introduction

AOM is the acute infection of the mucoperiosteum of the 
middle ear cleft caused by pyogenic organisms. It is one of 
the commonest infections seen in preschool children. The 
prevalence of AOM in India is reported to be around 17 to 
20%. It is commonly seen during winter months and chil-
dren who are not breastfed. Recurrent AOM is when there 
are more than three episodes in 6 months or four to six epi-
sodes in 1 year. The infection is considered resistant when 
it persists despite 3 to 5 days of antibiotics.

 █ Predisposing Factors
	y Age: Six months to 3 years.
	y Allergies and genetic factors.
	y Bottle feeding at an early age (especially in the supine 

position) and use of pacifiers.
	y Craniofacial anomalies: Cleft palate and Down’s 

syndrome.
	y Crowded living conditions and low socioeconomic 

status.
	y Cystic fibrosis and primary ciliary dyskinesia.
	y Anemia.
	y Immunoglobulin deficiency (immunoglobulin G [IgG] 

and immunoglobulin M [IgM]).
	y Exposure to smoke.
	y Exposure to viral infections in day-care centers.
	y Gastroesophageal reflux.
	y Immunodeficiency.

 █ Etiopathogenesis
	y A viral upper respiratory tract infection can involve the 

middle ear through the eustachian tube. There is release 
of inflammatory mediators, reduction in ciliated cells, 
and increased mucous production. This increased fluid 
in the middle ear along with impaired drainage may 
later lead to a secondary bacterial infection.

	y In children, the immature immune system may be a 
contributing factor.

	y In infants, the eustachian tube is wider, shorter, and 
more horizontal, which makes them prone to AOM. If 
infants are bottle-fed in the supine position, milk may 
enter the middle ear through the eustachian tube.

	y Infections such as adenoiditis, tonsillitis, pharyngitis, 
and rhinosinusitis can spread to the middle ear through 
the eustachian tube. Forceful blowing of the nose or per-
forming Valsalva’s maneuver in the presence of rhinitis 
may force the infection into the middle ear through the 
eustachian tube.

	y Deep sea diving, barotrauma, and swimming can cause 
AOM. Flying in an unpressurized aircraft, especially in 
the presence of rhinitis, can cause AOM.

	y Traumatic perforations can facilitate spread of infection 
into the middle ear via the external ear.

	y Infection of the middle ear is rarely blood borne.

 █ Causative Organisms
Streptococcus pneumoniae, Moraxella catarrhalis, and 
Haemophilus influenza are the common causative organ-
isms. The other organisms responsible are Staphylococcus 
aureus and S. haemolyticus. Rarely, gram-negative bacilli 
like Proteus and Escherichia coli can cause AOM.

 █ Clinical Features
AOM is usually preceded by a viral upper respiratory tract 
infection. There will be rapid onset of ear pain, which is more 
severe at night. Infants usually present with irritability and 
intense crying. They may not feed well. Toddlers clutch or 
rub the ear due to pain and cry. Their sleep is affected. The 
clinical features of the disease may be described under five 
stages based on the course of the disease starting from the 
stage of tubal occlusion to the stage of resolution or com-
plications (Table 8.2).

 █ Stage of Complications
Continuing inflammation when untreated or inadequately 
treated can lead to complications particularly if the immu-
nity of the host is reduced or the virulence of organism is 
high. Infection can spread to the mastoid air cell system 
leading to acute mastoiditis and abscess. Other complica-
tions that can occur include labyrinthitis, petrositis, facial 
paralysis, lateral sinus thrombophlebitis, meningitis, extra-
dural abscess, and brain abscess.

Pearl
Excessive crying in children can lead to congestion of 
the tympanic membrane, which needs to be differen-
tiated from AOM. The tympanic membrane will not be 
edematous and light reflex will be present in a crying 
child.
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 █ Management
Diagnosis of AOM is essentially clinical. Ear discharge is 
sent for culture and sensitivity to determine the causa-
tive organism and the antibiotics to which they are sen-
sitive. Investigations like CT scan or MRI of the temporal 
bone or head are considered only when complications 
are suspected and when there is failure to improve with  
medications. A complete blood picture, C-reactive protein, 
and blood culture are done in severe complications.

 █ Treatment
The principles of treatment include the following:
	y Relief from symptom.
	y To control and eradicate middle ear infection.
	y Ensuring eustachian tube patency for ventilation of the 

middle ear and drainage of the middle ear cleft.
	y Return of auditory function.

 █ Prevention
Vaccination for H. influenza, Pneumococcus, and Influenza 
A virus has reduced the incidence and severity of AOM. 
Breastfeeding of infants up to 6 months of age is known to 
be protective.

 █ Medical Treatment
	y In the catarrhal stage, antibiotics are usually not required 

and most cases resolve spontaneously. Topical (nasal) 
decongestants like oxymetazoline (0.025% in children 
and 0.05% in adults) or xylometazoline (0.05% in chil-
dren and 0.1% in adults) or oral decongestants with or 
without antihistamines help relieve mucosal edema 
around the eustachian tube, thereby improving middle 
ear ventilation. It is important to point out that some 
studies have concluded that decongestants and antihis-
tamines do not have a role to play, but they can reduce 
nasal symptoms in a preexisting rhinitis.

Table 8.2 Five stages based on the course of the disease

Stage Symptoms Signs

Stage of tubal occlusion (catarrhal 
stage): Eustachian tube obstruction 
resulting from inflammatory edema in 
the nasopharynx causes absorption of 
oxygen and increase in carbon dioxide in 
the middle ear

 y Blocking sensation/fullness in the 
ear

 y Mild ear pain
 y Mild deafness
 y Fever and malaise

 y Retracted tympanic membrane with loss 
of light reflex

 y Tuning fork tests show conductive 
hearing loss

Stage of presuppuration: Persistent 
occlusion of the eustachian tube causes 
exudation from capillaries in the middle 
ear due to mucosal congestion

 y Severe throbbing type of ear 
pain, which worsens during sleep 
because of venous congestion in 
the recumbent position

 y Tinnitus, i.e., bubbling sounds are 
heard

 y Deafness, which goes unnoticed 
due to the severity of pain

 y Fever and malaise. The patient 
looks toxic

 y Congested tympanic membrane with 
prominent blood vessels in the pars 
tensa giving it a cartwheel appearance

 y Congestion of the pars flaccid due to 
epitympanitis (Fig. 8.5a)

 y Tuning fork tests show a conductive 
hearing loss

Stage of suppuration: There is 
accumulation of pus in the middle ear. 
Tympanic membrane bulges laterally 
due to pus under tension

 y Excruciating ear pain
 y Deafness
 y Fever and other constitutional 

symptoms

 y Congested and bulged tympanic 
membrane with loss of landmarks 
(Fig. 8.5b)

 y A yellow nipple is seen on one spot of 
the tympanic membrane suggesting 
impending rupture

 y Tenderness over the suprameatal 
triangle due to mastoiditis

Stage of resolution: The tympanic 
membrane ruptures at its weakest part 
causing otorrhea while other symptoms 
begin to abate

 y Blood-stained mucopurulent ear 
discharge

 y Fever, ear pain, and constitutional 
symptoms subside

 y Perforation in the anteroinferior 
quadrant of the pars tensa with blood-
stained mucopurulent ear discharge 
coming out under pressure, which may 
be pulsatile. This is also known as the 
light house sign (Fig. 8.5c)

 y Conductive hearing loss
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	y Antibiotics are started at the earliest suspicion of suppu-
ration. Amoxicillin 40 mg/kg/d in three divided doses is 
recommended for 7 to 10 days. Amoxicillin with clavu-
lanate, cefixime, or cefuroxime is recommended for 
beta-lactamase producing organisms. Oral cephalospor-
ins (like cefdinir, cefuroxime, or cefpodoxime) or mac-
rolides (like clarithromycin) are given when the patient 
has penicillin allergy. Parenteral antibiotics (amoxicillin 
with clavulanate or ceftriaxone) for 24 to 48 hours fol-
lowed by oral antibiotics for 7 days are to be considered 
in severe infection.

	y Topical antibiotic ear drops should not be given in the 
presence of ear discharge or when the perforation is pin-
hole or small as they may not enter the middle ear to 

be effective. Aural toilet is carried out for removing the 
discharge, if present.

	y Analgesics and antipyretics (ibuprofen and/or acetami-
nophen) should be given to relieve pain and fever.

 █ Surgical Treatment
The surgical management of AOM is resorted to when the 
medical management fails or when there are impending 
complications. There are three types of surgical procedures 
that can be carried out and the indications for these are 
diagnostic, therapeutic, or prophylactic.
	y Tympanocentesis is a diagnostic procedure that allows 

the fluid in the middle ear to be aspirated with a needle. 

a b

c

Fig. 8.5 (a) Inflamed pars flaccida referred to as 
epitympanitis. (b) Congested and bulged tympanic 
membrane with loss of light reflex. (c) Stage of 
resolution. Perforation in the anteroinferior quadrant 
with discharge seen on the floor of the external 
auditory canal.
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The aspirate is sent for culture and antibiotic sensitiv-
ity test. This also allows the middle ear pressure to be 
relieved and the pain to reduce.

	y Myringotomy is a therapeutic procedure where an inci-
sion is made (a curvilinear incision) in the posteroin-
ferior quadrant of the tympanic membrane, midway 
between the annulus and umbo, to enable drainage and 
ventilation of the middle ear cleft. Myringotomy is usu-
ally performed in the following:
	– In the exudative stage when the tympanic membrane 

is bulging due to pus under tension.
	– In the suppurative stage when there is a small per-

foration with inadequate drainage of the middle ear.
	– In AOM with impending complications.

	y Myringotomy and grommet insertion may be carried out 
in recurrent AOM.

 █ Sequelae of Acute Otitis Media
	y Conductive hearing loss due to failure of resolution.
	y Sensorineural hearing loss due to damage to the inner 

ear through absorption of toxins from the middle ear via 
the round window membrane.

	y Persistent perforation due to eustachian tube pathology. 
This occurs more commonly in a large perforation that 
is kidney shaped or in a poorly pneumatized mastoid.

	y Atelectasis of the tympanic membrane due to persis-
tence of eustachian tube pathology.

	y Healing of perforation with scarring of the tympanic 
membrane or tympanosclerosis.

	y Healing with the formation of a dimeric membrane at 
the perforation site. The middle fibrous layer is absent.

Pearl
Most central perforations of the tympanic membrane 
(pars tensa) are kidney shaped because the parts of 
the membrane with abundant blood supply are in the 
peripheral annular region and along the handle of the 
malleus. The region in between is relatively avascular.

 █ Acute Necrotizing Otitis Media
This is a severe, virulent form of AOM where there is necro-
sis of the tympanic cavity. It was common during the pre-
antibiotic days, but it is less common now.

This infection is of rapid onset and progression and is 
usually seen in children suffering from influenza, typhoid, 
measles, or scarlet fever. Immunocompromised and mal-
nourished children are at greater risk of developing acute 
necrotizing otitis media.

It occurs due to secondary infection by β-hemolytic 
streptococci, which causes necrosis of considerable areas 
of the tympanic membrane including the annulus, ossic-
ular chain, middle ear mucosa, and mastoid air cells. 

The condition is characterized by profuse otorrhea with a 
kidney-shaped or near-total perforation and a moderate to 
severe hearing loss that may be conductive or mixed.

Treatment comprised early institution of antibiotic  
therapy, which is continued for at least 10 to 14 days. 
Cortical mastoidectomy is considered when medical treat-
ment fails or when complicated by acute mastoiditis. 
Healing leads to fibrosis of the tympanic membrane, or 
ingrowth of the squamous epithelium from the external 
auditory meatus may occur.

Chronic Otitis Media (Chronic 
Suppurative Otitis Media)

 █ Types of Chronic Otitis Media
Traditionally, COM is classified into two:
	y Mucosal type or tubotympanic disease (TTD).
	y Squamous type or atticoantral disease (AAD).

 █ Mucosal Type or Tubotympanic Disease
This type of COM mainly involves the anteroinferior part 
of the middle ear cleft. It is associated with perforation of 
the pars tensa and ear discharge. The perforation present 
is called a central perforation because it is in the pars tensa 
and surrounded by part of the pars tensa remnant on all 
sides. The ear discharge is usually mucoid in consistency 
because of the presence of goblet cells in the anteroinferior 
part of the middle ear cleft. It can also be mucopurulent.

Mucosal COM can be either active or inactive.

Active Disease

It is termed active where there is perforation of the pars 
tensa with the presence of ear discharge and/or middle ear 
inflammation, granulation tissue, or polyps. The discharge 
is present at the time of examination.

Inactive Disease

It is termed inactive when there is perforation of the pars 
tensa and absence of ear discharge and/or middle ear 
inflammation or polyps. There is no discharge at the time 
of examination.
	y Note: In the previous nomenclature, namely, chronic 

suppurative otitis media (CSOM)–tubotympanic type, 
four stages are described: (1) The active stage: there 
is presence of discharge and/or congested middle ear 
mucosa, granulation, or polyp. (2) The quiescent stage: 
there is a perforation of the tympanic membrane but no 
discharge at the time of examination; the last discharge 
occurred within the last 6 months. (3) The inactive stage: 
There is a perforation and the last discharge was more 
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than 6 months ago. (4) The healed stage: In dry (non-
discharging) ears, sometimes the tympanic membrane 
perforation heals by itself in two layers with the absence 
of the middle fibrous layer (called dimeric membrane), 
which may be associated with tympanosclerosis and 
conductive hearing loss.

	y Permanent perforation: In long-standing infections, 
when the squamous epithelium lines the edges of the 
perforation, it is called permanent perforation. The outer 
epithelial layer of the tympanic membrane and the 
inner mucosal layer come into contact and stop growing 
around the margins of the perforation. This is called con-
tact inhibition. This can occur when there is insufficient 
blood supply, connective tissue hyperproliferation, and 
less growth factors at the margins of the perforation.

 █ Squamous Type or Atticoantral Disease
It is a chronic inflammatory condition of the middle ear cleft 
usually involving the posterosuperior part of the mesotym-
panum, attic, and antrum, and associated with entrapment 
of the keratinizing squamous epithelium (cholesteatoma) 
in the middle ear space, which can erode and destroy adja-
cent tissues in the temporal bone.

It is also called the AAD or the unsafe type of CSOM 
because of its site of involvement in the middle ear cleft 
and its potential for causing intratemporal and intracranial 
complications.

The squamous CSOM has two stages, namely:
	y Active: In this stage, cholesteatoma and granulation 

tissue are present.
	y Inactive: In this stage, there is a retraction pocket but no 

cholesteatoma, or granulation tissue. When the nomen-
clature CSOM, atticoantral type, is used, based on the 
disease (retraction pocket or cholesteatoma), no stages 
are mentioned.

 █ Types of Perforations of the Tympanic 
Membrane

The tympanic membrane comprises the pars tensa and the 
pars flaccida (Fig. 8.6). The pars tensa can be divided into 
four quadrants (anterosuperior, anteroinferior, posterosu-
perior, and posteroinferior) by a vertical line drawn along 
the handle of the malleus and a horizontal line drawn at the 
level of the umbo. Perforations of the tympanic membrane 
are characterized by the site, type, and the involvement of 
the annulus.

Perforation of Pars Tensa

Central Perforation

It is the perforation of the pars tensa where the margins 
of the perforation is formed by the remnants of the pars 

tensa. This is also known as a safe perforation. It can be the 
following:
	y Small perforation: Perforation involving only one quad-

rant or <10% of the pars tensa.
	y Medium perforation: Perforation involving two quad-

rants or 10 to 40% of the pars tensa.
	y Large perforation: Perforation involving three or more 

quadrants or >40% of the pars tensa.
	y Subtotal perforation: It is perforation of the pars tensa, 

which involves all four quadrants and reaches up to the 
fibrous annulus but not involving it. The handle of the 
malleus may be skeletonized.

Marginal Perforation

A perforation in the pars tensa, more commonly in the 
posterosuperior quadrant, which erodes the annulus and 
one margin, is formed by the sulcus tympanicus. This is an 
unsafe perforation.

Total Perforation

It is complete perforation of the pars tensa where the mar-
gins are formed by the bony annulus. Total perforation is an 
unsafe perforation.

Quadrants Small Medium

Large Subtotal Total

Marginal Traumatic Attic

Fig. 8.6 Perforations of the tympanic membrane depending 
on the site and extent. 
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Traumatic Perforation

The perforation usually occurs in the posteroinferior quad-
rant, and the edges of the perforation will be ragged with 
blood clots. This is usually caused by trauma like a slap on 
the ear, insertion of a sharp foreign body into the ear, or an 
iatrogenic or blast injury.

Perforation of the Pars Flaccida

Attic Perforation

This type of perforation is seen in the pars flaccida. It is 
associated with cholesteatoma formation. It is an unsafe 
perforation and is seen in squamous COM or AAD.

 █ Traumatic Tympanic Membrane 
Perforation

It can occur following a slap to the region of the ear, blast 
injury, attempted self-cleaning with buds or sticks, pres-
sure changes, or as an iatrogenic injury during wax or for-
eign body removal, syringing, or any instrumentation.

Clinical Features

The patient will have pain, bleeding from the ear, and 
tinnitus, which usually subsides. Vertigo may be present. 
Depending on the type and intensity of trauma, the ossic-
ular chain (conductive) and the inner ear (sensorineural) 
may be involved, which can affect the hearing.

On examination, commonly the perforation will be in 
the posteroinferior quadrant of the pars tensa, due to cur-
vature of the external auditory canal. The perforation will 
have ragged edges with blood clots in the margins. A recent 
trauma may have blood in the canal and over the perfo-
ration (Fig. 8.7). Tuning fork tests will help in the initial 
assessment of hearing.

Treatment

Treatment is mainly reassurance, a wait-and-watch policy, 
and regular follow-up to assess the membrane. A PTA 
should be done to document hearing, especially in medi-
colegal cases. Aural hygiene to prevent ear infection is to 
be explained to the patient. This includes preventing water 
from entering the ear and avoiding use of earbuds. The mar-
gins may be brought together under vision, with the help 
of a microscope, for early healing. Topical ear drops should 
not be used. For contaminated injuries, cleaning should be 
done under the microscope and oral antibiotics should be 
started. Most traumatic perforations heal spontaneously. If 
the perforation persists, a myringoplasty is done.

Chronic Otitis Media–Mucosal Type or 
Chronic Suppurative Otitis Media–TTD

 █ Definition
Mucosal COM is a chronic inflammatory condition of the 
middle ear cleft (eustachian tube, tympanic cavity, aditus, 
antrum, and mastoid air cells) characterized by a perma-
nent perforation of the pars tensa with or without intermit-
tent otorrhea and hearing loss.
The mucosal type is also known as the following:
	y CSOM–tubotympanic type as the disease mainly 

involves the anteroinferior part of the middle ear cleft 
or tympanic cavity adjacent to the eustachian tube.

	y Safe ear or the benign type of CSOM as inflammation in 
this area leads to profuse discharge from the mucous 
glands and goblet cells (based on the lining epithe-
lium) and there are no important structures that can be 
involved by the disease, and there are less chances of 
complications.

Pearl
A central perforation of the pars tensa is the hallmark of 
mucosal COM disease.

 █ Epidemiology
It is a common cause of conductive hearing loss, especially 
in the rural population due to lack of health education and 
less accessibility to specialists. Poor socioeconomic status 
and improper nutrition are contributing factors.

 █ Etiology
It is commonly seen in the younger age group, that is, in 
school-going children. Both sexes and all age groups can 
be affected. Inadequately treated or untreated episodes of 
AOM, which results in perforation of the tympanic mem-
brane, leads to mucosal COM disease.

Fig. 8.7 Traumatic perforation covered with blood (blue 
arrow).



107Diseases of the Middle Ear

Other causes include a traumatic perforation and follow-
ing extrusion of a grommet in which the perforation of the 
tympanic membrane does not heal leading to a permanent 
perforation. The perforation becomes permanent when the 
outer epithelial layer and the inner mucosal layer come in 
contact and stop growing (contact inhibition).

Infections of the tonsils, adenoids, nasopharynx, nose, 
and paranasal sinuses reach the middle ear via the eus-
tachian tube, which results in recurrent infection and ear 
discharge. Middle ear mucosa is known to act as a shock 
organ in response to allergic reactions to ingested food or 
dust or hay causing persistent otorrhea.

 █ Causative Organisms
Pseudomonas aeruginosa is the most common organ-
ism implicated. Other organisms that have been isolated 
are Proteus, E. coli, S. pneumoniae, and S. aureus. Several 
studies have shown the presence of bacterial biofilms on 
the middle ear mucosa of children with COM supporting 
the concept that biofilms play a major role in chronic ear 
infections.

Pearl
Biofilms represent a form of survival mechanism for bac-
teria. The organisms in contact with a surface are envel-
oped in an extracellular matrix made of polysaccharide. 
This makes it difficult for antibiotics to penetrate and is 
often a cause for antibiotic resistance.

 █ Clinical Features

Symptoms

	y Patients present with mucoid, non-foul-smelling, pain-
less, non-blood-stained ear discharge. Ear discharge may 
be profuse and intermittent. It may aggravate in the pres-
ence of upper respiratory infections, in cold climate, and 
after water entering the ear while bathing or swimming.  
The discharge usually reduces with medication.

	y Causes for intermittent/persistent discharge in mucosal 
disease:
	– Anteriorly, through the eustachian tube: Sinonasal 

infection, infection from the nasopharynx including 
adenoids, and upper respiratory allergy.

	– Laterally, through the perforation: Water entering the 
ear, foreign body (patient may use a thin stick/feather 
due to irritation, part of which may get retained), or 
use of cotton buds.

	– Posteriorly: Mastoid reservoir of infection.
	– In the middle ear: Resistant organisms (in persistent 

discharge not responsive to medication, one must 
rule out tuberculous otitis media).

	– Bacterial biofilms may play a role in persistent ear dis-
charge due to their resistance to antibiotics.

	– Poor patient compliance for treatment.
	– Systemic causes like diabetes and immunocompro-

mised states.
	y Hearing loss is usually of conductive type. It may be mild 

to severe.
Round window shielding effect is when the patient hears 
better in the presence of discharge as it helps maintain the 
phase differential. In case of dry ear, the sound from external 
environment strikes the round window and oval window 
simultaneously, thus cancelling each other’s effect.

A slowly progressive conductive hearing loss can be 
due to tympanosclerosis or fibrosis involving the ossicular 
chain. There may be a mixed hearing loss due to the absorp-
tion of bacterial toxins, cytokines, or ototoxic drugs into the 
cochlea from the oval window or the round window.
	y Tinnitus may be present. It may be due to loss of the 

ambient sound, or due to the bacterial toxins or ototoxic 
drugs affecting the inner ear.

	y Otalgia is not common. Pain is usually due to otitis 
externa, which can be caused secondary to the ear dis-
charge from the middle ear.

Signs

	y Perforation of the tympanic membrane. It is usually 
central and may lie anterior, inferior, or posterior to the 
handle of the malleus. It may be of varying size (Figs. 8.8, 
8.9, 8.10, and 8.11).

	y Middle ear mucosa may be pale pink or moist (inactive) 
or congested and edematous (active; Fig. 8.12); occa-
sionally, a polyp might also be seen. There may be oto-
mycosis in the external auditory canal (Fig. 8.13), which 
may be secondary to the ear discharge or due to overuse 
of the quinolone and/or steroid ear drops.

	y Polyp is a pale smooth glistening mass of edematous 
mucosa that protrudes through a preexisting perfora-
tion and enters the external auditory canal. It may be 
congested in appearance and covered in discharge in 
case of active infection.

	y Ossicular chain is usually intact and normal, but in 
long-standing cases, there can be erosion of the ossicles, 
commonly the long process of the incus.

	y Tympanosclerosis appears as white chalky deposits over 
the tympanic membrane and may be present over the 
ossicles, promontory, tendons, and joints in the middle 
ear leading to conductive hearing loss.

	y The external auditory canal may be filled with discharge 
and may have dried discharge or debris of otomycosis 
debris (Fig. 8.12). The canal may be edematous due to 
secondary otitis externa.
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Fig. 8.8 (a) Small central perforation with congested membrane and middle ear mucosa. (b) Active discharge with mucopurulent 
discharge on the floor.

Fig. 8.9 Medium-sized central perforation in the pars tensa 
(left-side tympanic membrane). (This image is provided 
courtesy of Dr. H. Vijayendra, Director, Vijaya ENT Care Centre, 
Bangalore.)

Fig. 8.10 Large perforation in the right tympanic membrane. 
(This image is provided courtesy of Dr. H. Vijayendra, Director, 
Vijaya ENT Care Centre, Bangalore.)

ba

 █ Investigations

Pure Tone Audiometry

This is done to assess the degree and type of hearing loss. 
It is a documentation of the hearing loss and will help in 
comparing the postoperative hearing status with the pre-
operative hearing. When the conductive hearing loss (air–
bone gap) is more than 40 dB, ossicular chain involvement 
(discontinuity or fixity) should be suspected.

Patch Test

It is carried out when the air–bone gap (conductive hear-
ing loss) on audiometry is more than 40 dB. After the ini-
tial PTA, a cigarette paper or thin filter paper is cut and 
shaped so as to just cover the perforation and rest on the 
remnant of the tympanic membrane. The paper should not 
be resting on the ear canal. A little liquid paraffin on the 
margins will help the placement. The PTA is repeated. If 
there is improvement in hearing, the ossicular chain is not 



109Diseases of the Middle Ear

involved, and a myringoplasty is sufficient. If there is wors-
ening of the air–bone gap, there is likely to be ossicular dis-
continuity, which would require a tympanoplasty. If there 
is no change, either the test has not been done properly 
or there is an ossicular fixity (tympanosclerosis or fibrosis 
involving the ossicular chain).

Culture and Sensitivity of Ear Discharge

The organisms causing ear discharge usually are P. aerug-
inosa (commonest), Proteus, E. coli, S. aureus, Bacteroides, 
and anaerobic streptococci. The swab should preferably be 

taken from the discharge in the middle ear after cleaning 
the discharge from the external auditory canal.

X-Ray of the Mastoid

This is done prior to a planned opening of the mastoid 
antrum or for cortical mastoidectomy. It gives information 
regarding the type of mastoid, and the level of the dural 
plate superiorly and the sinus plate posteriorly. Most often 
in chronic middle ear disease, X-ray of the mastoid will 
show a secondary sclerotic mastoid.

ba

Fig. 8.11 Subtotal perforation. (a) Eustachian tube opening (white arrow), round window niche (orange arrow), incudostapedial 
joint (blue arrow), and stapedius tendon (green arrow) are visualized. (b) The footplate of the stapes (white arrow) is visualized due 
to the absence of the incus and the stapes suprastructure.

Fig. 8.12 Central perforation with active discharge from the 
middle ear (green arrow). The incudostapedial joint (blue arrow) 
and round window niche (orange arrow) are seen.

Fig. 8.13 Central perforation with otomycosis.
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High-Resolution CT Scan of the Temporal Bone

It may be required when a mastoid reservoir of infection 
is suspected. Complications of the otitis media are rare in 
mucosal disease, but when present, a contrast-enhanced 
MRI should be done to look for intracranial pathology.

Diagnostic Nasal Endoscopy

It should be done when there are symptoms of nasal and 
paranasal sinus disease, which can be a source of infection.

 █ Treatment

Aim

The aim of the treatment is to eliminate infection, recreate 
the barrier between the tympanic cavity and the external 
auditory canal, and restore hearing.

Medical Management

Aural Toilet

It is the removal of discharge and debris from the external 
auditory canal, which is done by dry mopping with cotton 
on a probe such as the Jobson-Horne probe or suction clear-
ance under a microscope. For dried discharge or ear drops 
in the ear canal, wet mopping (saline-soaked cotton on a 
probe) is used.

Topical Ear Drops

Topical ear drops are used in an actively discharging ear. 
Antibiotic ear drops should be instilled for about three 
to four times a day for a period of up to 2 weeks. Topical 
antibiotics usually have a high drug concentration with a 
low minimum inhibitory concentration (MIC), which may 
be helpful in some resistant organisms. It can be combined 
with steroids, which act as an anti-inflammatory agent. 
Commonly used drops include the quinolones (a combina-
tion of ciprofloxacin and ofloxacin) with dexamethasone. 
Instillation of 1.5% acetic acid drops is useful to create an 
acidic medium in the ear canal. The acidic pH of ear drops 
helps eliminate Pseudomonas infection.

Instillation of Ear Drops

	y To use ear drops, the patient is made to lie supine with 
the affected ear upward. After instilling the drops, the 
tragus is pressed inward intermittently (tragal pump-
ing), which helps the drops to reach the middle ear.

	y It is to be stopped if the ear becomes dry. Care should be 
taken as sometimes ear drops may cause local allergy, 
skin maceration, growth of fungus, and resistance of 

organisms. Long-term use of quinolone and/or steroid 
drops can predispose to otomycosis.

	y Ototoxic drugs should be avoided.

Systemic Antibiotics

Systemic antibiotics are useful when topical antibiotic 
drops have failed or cannot reach the infected areas, such 
as the mastoid air cells. Systemic therapy is also started 
when there is a source of infection outside the middle ear 
cleftlike tonsillitis, adenoiditis, or rhinosinusitis. Culture 
and sensitivity tests are required before starting systemic 
antibiotic therapy.

Precautions

Patients should be instructed to avoid water entry into the 
ear while having a head bath (by using cotton with Vaseline 
or sterile ear plugs) and to avoid swimming. Forceful blow-
ing of the nose should be avoided to prevent infections 
from the nasopharynx reaching the middle ear. Use of ears 
buds should be discouraged.

Surgical Treatment

Removal of Aural Polyps or Granulation Tissue

Aural polyps should be removed before starting the local 
medical therapy to facilitate the topical antibiotics reach-
ing the middle ear. The polyps should be removed care-
fully and should not be avulsed as it may be attached to the 
stapes, facial nerve, or horizontal semicircular canal. This 
can result in giddiness with sensorineural hearing loss, 
facial nerve palsy, or labyrinthitis.

Cortical Mastoidectomy

This is carried out when there is a mastoid reservoir of 
infection. Some authors advocate it in the presence of a 
eustachian tube dysfunction as the air in the mastoid acts 
as a buffer.

Reconstructive Surgery

	y There are various surgical procedures that can be per-
formed to close the defect in the tympanic membrane 
and to improve the hearing loss. This includes myringo-
plasty and tympanoplasty. The details of these surgical 
procedures are given in Chapter 15.

	y Myringoplasty: Myringoplasty is surgical repair of the 
tympanic membrane.

	y Tympanoplasty: It is a surgical procedure to eradicate 
the disease from the middle ear and to reconstruct the 
hearing mechanism.
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 █ Chronic Otitis Media–Squamous Type or 
Chronic Suppurative Otitis Media–AAD

Introduction

The squamous COM is a chronic inflammatory condition 
of the middle ear cleft usually involving the posterosupe-
rior part of the mesotympanum, attic, and antrum, and is 
associated with entrapment of the keratinizing squamous 
epithelium in the middle ear space, known as a cholestea-
toma, that can erode bone and destroy adjacent tissues in 
the temporal bone.
The squamous COM is also known as the following:
	y CSOM–AAD.
	y Unsafe ear.
	y Dangerous type of CSOM.

The hallmark of this type of COM is the presence of chole-
steatoma or granulations. It is associated with a greater risk 
of complications.

Cholesteatoma

Synonyms: Epidermosis or keratoma
The term “cholesteatoma” was coined by Johannes Mueller 
in 1838. The term cholesteatoma is a misnomer. It is not a 
tumor and does not contain cholesterol. It was also known 
as skin in the wrong place.

It is a sac lined by stratified squamous epithelium with 
a central mass of keratin debris that has bone-eroding 
properties.

Cholesteatoma consists of two parts (Figs. 8.14 
and 8.15):
	y A matrix made up of squamous epithelium (consisting 

of the stratum basale, stratum superficiale, and stra-
tum corneum) and resting on a thin fibrous stroma 
(perimatrix).

	y A central white mass consisting of keratin debris pro-
duced by the matrix.

Causes of bone destruction by cholesteatoma include the 
following:
	y Hyperemic decalcification.
	y Osteoclastic bone resorption by cholesteatoma: This may 

be due to enzymes like acid phosphatase, collagenase, 
acid proteases, proteolytic enzymes, leukotrienes, and 
cytokines, which may cause resorption of bone.

	y Pressure necrosis.

Types of Cholesteatoma

Flowchart 8.1 shows the different types of cholesteatoma.

Congenital Cholesteatoma

It originates from the embryonal inclusion of the squamous 
epithelium (cell rests) in the middle ear cleft or the tem-
poral bone. The usual sites of persistence of epithelial cell 
rests are the tympanic cavity, petrous apex, and the cere-
bellopontine angle. It presents as a white mass behind an 
intact tympanic membrane with conductive hearing loss.

The diagnostic criteria are the following:
	y An intact tympanic membrane.
	y No previous history of otitis media.

Keratin massFibrous
stroma

Bone

Matrix (stratified squamous epithelium)

Fig. 8.14 Structure of the cholesteatoma.
Fig. 8.15 Cholesteatoma seen in the middle ear during 
surgery.

Cholesteatoma

Congenital Acquired

Primary Secondary Tertiary

Flowchart 8.1 Types of cholesteatoma.
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Acquired Cholesteatoma

	y Primary acquired cholesteatoma is formed in an attic 
(pars flaccida) or a posterosuperior quadrant (pars 
tensa), retraction pocket. There is little or no history of 
ear discharge (Fig. 8.16).

	y Secondary acquired cholesteatoma occurs in a marginal 
perforation, usually in the posterosuperior quadrant of 
the pars tensa or in a long-standing pars tensa perfo-
ration with growth of the epithelium from the margins 
onto the medial wall of the middle ear. It is character-
ized by foul-smelling ear discharge. Granulation tissue 
and polyps may be seen.

	y Tertiary acquired cholesteatoma can occur following 
trauma or after tympanoplasty (graft cholesteatoma can 
occur after an onlay technique of myringoplasty).

Pathogenesis of Acquired Cholesteatoma

Impaired functioning of the eustachian tube causes fluc-
tuations in the middle ear pressure. When the eustachian 
tube is blocked, air in the middle ear is absorbed leading to 
negative middle ear pressure. This causes retraction of both 
the pars flaccida and the pars tensa.

Theories of Cholesteatoma Formation

Invagination or Retraction Pocket Theory (Wittmack)

This is one of the primary mechanisms of cholesteatoma 
formation where a retraction pocket develops in the attic 
or posterosuperior quadrant of the pars tensa with erosion 
of the adjacent canal wall. The eustachian tube dysfunction 
and/or epitympanic dysventilation (failure of ventilation)
leads to retraction. The retraction pocket deepens because 
of negative middle ear pressure and repeated inflamma-
tion. The sac loses its self-cleansing mechanism and there 
is secondary infection of the keratin matrix by bacteria. 
The sac expands further resulting in an attic perforation or 
it can progress medially.

Epithelial Invasion/Migration Theory (Habermann)

Keratinizing squamous epithelium from the surface of 
the tympanic membrane or the external auditory canal 
migrates into the middle ear through a preexisting perfo-
ration in the tympanic membrane. The epithelial cells have 
been shown to migrate along a surface by a process called 
contact guidance. When these cells encounter another epi-
thelial surface, they stop migrating (contact inhibition).

Basal Cell Hyperplasia (Ruedi and Lange)

It is postulated that in response to an inflammatory stimu-
lus, epithelial cells (basal cells of stratum corneum) from the 
keratinizing epithelium of the pars flaccida could invade into 
the sub epithelial space and form an attic cholesteatoma.

Metaplasia (Wendt)

It has been pointed out that the pluripotent middle ear epi-
thelium could be stimulated by inflammation to transform 
into a metaplastic stratified squamous epithelium with 
keratinization.

Implantation Theory

Iatrogenic implantation of skin into the middle ear can 
occur following surgery like tympanoplasty. It can also 
occur as a rare complication of myringotomy and grom-
met insertion. Entrapment of the epithelium can also occur 
through a fracture line following trauma.

Expansion of Cholesteatoma

Cholesteatoma enters the middle ear cleft and invades the 
surrounding structures by first following the path of least 
resistance, and then by enzymatic bone destruction. Pars 
flaccida cholesteatoma originates in Prussak’s space, the 
area just below the scutum, which is limited by the tym-
panic membrane (laterally), the neck of the malleus (medi-
ally), and the lateral ligament of the malleus (inferiorly), 
and then extends laterally toward the ossicular chain and 
into the epitympanum. Pars tensa cholesteatoma begins 
posterosuperiorly and extends posteriorly toward the 
facial recess and tympanic sinus, and medially toward the 
ossicular chain.

Clinical Features

Symptoms

	y There is a history of persistent, scanty, purulent, 
foul-smelling, painless ear discharge. The discharge is 
blood stained when there are granulations or polyps. 

Fig. 8.16 The tympanic membrane showing the attic 
retraction pocket and the posterosuperior retraction pocket.

Attic retraction
pocket seen

Posterosuperior 
quadrant (pars tensa)

retraction pocket
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There is no relation (increase) of the discharge to upper 
respiratory tract infection, and usually does not com-
pletely subside with medication.

	y The hearing loss is usually conductive. In limited dis-
ease of the pars flaccida, the hearing may be normal. 
Cholesteatoma hearer is the term applied when there is 
erosion of the ossicular chain, but the gap is bridged by 
the cholesteatoma mass, so the hearing is normal.

	y The progressive hearing loss can be conductive due to 
the ossicular involvement, or mixed (conductive and 
sensory), where, in addition to the tympanic cavity, 
there is involvement of the inner ear by the bacterial 
toxins, ototoxic drugs, or erosion of the cochlea or lat-
eral semicircular canal (labyrinthitis).

	y Ear pain is due to otitis externa secondary to the irrita-
tion of the ear discharge. A dull pain due to cholestea-
toma filling the mastoid antrum may be present.

	y There may be tinnitus and giddiness.
The symptoms associated with complications are the 
following:
	y Sudden onset of severe vertigo may be due to the dis-

ease eroding into the lateral semicircular canal of the 
inner ear.

	y Sudden onset of severe deafness can be due to the dis-
ease eroding into the cochlea.

	y A paralyzed face could be due to the disease affecting 
the facial nerve.

	y Swelling around the ear associated with pain due to 
mastoiditis.

	y Fever, neck stiffness, and severe headache due to 
meningitis.

	y Headache, retro-orbital pain, and diplopia due to 
petrositis.

	y Headache, blurred vision, and projectile vomiting due to 
intracranial complications.

Signs

	y Retraction pocket or an invagination of the tympanic 
membrane is seen in the attic (Fig. 8.17) or posterosu-
perior area of the pars tensa (squamous—inactive).

	y Perforation is seen either in the attic (pars flaccida; 
Fig. 8.18) or the posterosuperior quadrant of the pars 
tensa with involvement of the margin (Fig. 8.19). An 
attic perforation may be hidden behind dried-up dis-
charge or crusts. The attic disease can erode the lateral 
attic wall resulting in an auto-atticotomy cavity. With 
posterior extension of the erosion by the disease from 
the attic into the antrum, an auto-mastoidectomy cavity 
can form.

	y Crusts over the pars flaccida should be removed as it can 
hide an attic disease.

	y Even when there is a pars tensa (central) perforation, the 
pars flaccida should be examined to rule out a double 
pathology in which case the squamous disease takes 
precedence.

	y A total perforation is one that involves the fibrous annu-
lus (Figs. 8.20 and 8.21).

	y Cholesteatoma debris or flakes can be seen in the retrac-
tion pocket and also in other parts of the middle ear cleft.

	y Granulation tissue may be seen in the pars flaccida 
(Fig. 8.22), posterosuperior quadrant of pars tensa 
(Fig. 8.23), or posterosuperior deep meatus adjacent to 
the tympanic membrane. During mastoidectomy, gran-
ulation may be seen in the middle ear and mastoid.

	y There may be a perforation in the pars tensa with 
ingrowing epithelium (commonly the posterior margin), 
spreading onto the medial wall of the tympanic cavity, 
which has a velvety appearance (Fig. 8.24).

	y The aural polyp may be seen filling the external auditory 
meatus (Fig. 8.25).

Fig. 8.17 Grade IV retraction of the pars flaccida. Fig. 8.18 Attic perforation (yellow arrow) with pars tensa 
perforation (blue arrow).
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Fig. 8.19 Posterior marginal perforation with cholesteatoma. Fig. 8.20 Total perforation with cholesteatoma.

Fig. 8.21 Perforation involving the posterior margin. The 
head of the stapes (yellow arrow) and the stapedius tendon are 
seen.

Fig. 8.22 Attic granulation.

Fig. 8.24 Perforation with ingrowing epithelium (blue arrow).Fig. 8.23 Posterosuperior quadrant granulation tissue (yellow 
arrow).
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	y There may be erosion of the posterior canal wall by the 
disease (Fig. 8.26).

	y Tuning fork tests will be suggestive of the type of hear-
ing loss (conductive or mixed).

	y The fistula sign will be positive in the presence of a lab-
yrinthine fistula. It more commonly affects the lateral 
semicircular canal.

	y Signs of facial weakness will be seen if there is facial 
paralysis.

The various clinical signs seen in the squamous type of 
COM have been simplified into line diagrams (Figs. 8.27 
and 8.28).

Pearl
When there is presence of crusts over the pars flaccida, it 
should be cleaned to look for underlying squamous dis-
ease. When there is a pars tensa perforation, one should 
examine the pars flaccida also to look for any pathology 
as there may be signs of squamous COM.

Investigations

	y Examination under microscope to confirm the findings 
of clinical examination.

	y Pure tone audiogram (PTA) to document the presence, 
type, and degree of hearing loss.

	y X-ray of the mastoid if done will show a secondary scle-
rotic mastoid in the long-standing disease. A choleste-
atoma cavity may be seen in the mastoid as an outer 
zone of sclerosis and a cotton wool appearance within 
the cavity and a translucent zone in between. This is 
referred to as the cotton wool appearance on X-ray of 
the mastoid.

	y HRCT scan of the temporal bone is done to know the 
extent of disease, status of the ossicular chain, and type 

Fig. 8.25 Aural polyp. Fig. 8.26 Attic perforation with cholesteatoma (yellow arrow), 
posterosuperior retraction pocket (green arrow), and erosion of 
the posterior canal wall (blue arrow).

of mastoid, and to identify any erosion of the sinus plate, 
dural plate, facial canal, or lateral semicircular canal.

	y Culture and sensitivity of ear discharge is usually of not 
much significance as it reduces after the surgical pro-
cedure. The organisms commonly isolated are P. aerugi-
nosa (commonest), Proteus, E. coli, S. aureus, Bacteroides, 
and anaerobic streptococci.

Treatment

Treatment of cholesteatoma is essentially surgical. The 
aim of surgery is to make the ear safe by eliminating the 
cholesteatoma and chronic infection, to conserve residual 
hearing, to improve hearing where possible, and to achieve 
a dry ear.

Disease clearance is usually accomplished by a canal 
wall up or canal wall down procedure. Canal wall up proce-
dures include atticotomy and atticoantrostomy in which the 
posterior canal wall is largely preserved. These are done for 
limited disease involving the epitympanum. The canal wall 
down procedure includes modified radical mastoidectomy. 
This is done for extensive disease.

A tympanoplasty is performed for reconstruction of the 
hearing mechanism. A conchomeatoplasty is also carried 
out if there is a canal wall down procedure to widen the 
external auditory canal. This allows easy inspection and 
cleaning when required.
	y Modified radical mastoidectomy is a canal wall down pro-

cedure performed to eradicate disease in the middle ear 
cleft involving exenteration of all accessible air cells of 
the mastoid air cell system and converting the tympanic 
cavity, mastoid antrum, and external auditory canal into 
a common cavity by removing the posterior canal wall. 
The disease is exteriorized through the external auditory 
meatus by widening it through a conchomeatoplasty. 
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Attic perforation (pars flaccida) Attic cholesteatoma Attic granulation
tissue or polyp

Marginal perforation:
Posterosuperior quadrant (pars

tensa) anulus eroded

Posterosuperior quadrant
(pars tensa) or deep meatus

granulation tissue

Posterosuperior quadrant (pars
tensa) retraction pocket with
cholesteatoma/ Keratin pearl

Total perforation
(annulus eroded)

Perforation with ingrowing epithelium
(secondary acquired cholesteatoma)

Fig. 8.27 Clinical findings seen in squamous chronic otitis media.

Fig. 8.28 Additional clinical findings sug-
gestive of squamous chronic otitis media.

The parts of the tympanic membrane and ossicular 
chain not involved by disease are retained.

Cavity problems: The post–canal wall down mastoidectomy 
cavity problems include dizziness, deafness, discharge, 
debris collection, and dependence on regular follow-up.
Conservative management comprising topical antibiotic 
ear drops and suction clearance has a very limited role and 
is used only in the following situations:
	y Early disease with shallow retraction pocket.
	y Only hearing ear with cholesteatoma.

	y Elderly patients and those who are not fit for surgery 
under general anesthesia.

	y Patients with inactive squamous disease who can come 
for regular follow-up.

Complications of Otitis Media

Complications of otitis media occur when the normal bar-
riers of the middle ear are overcome, permitting infection 
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to spread to the adjacent structures. These should be dis-
tinguished from the sequelae of otitis media, namely, tym-
panosclerosis, atelectasis, adhesive otitis media, ossicular 
erosion, perforation of tympanic membrane, cholestea-
toma formation, or hearing loss (conductive or sensorineu-
ral) which occur as a direct result of the disease process but 
do not present as an acute medical or surgical emergency.

These complications can occur due to AOM or squamous 
COM (atticoantral type of CSOM). Complications in the 
mucosal COM is not common.

The factors favoring the development of complications 
include the following:
	y Bacteria with high virulence and antibiotic resistance.
	y Patient factors such as age, immunosuppression, malnu-

trition, systemic diseases like tuberculosis and diabetes 
mellitus, or malignancy.

	y Inadequate treatment include inadequate course or dose 
of antibiotic, wrong choice of antibiotic, and lack of 
patient compliance to treatment.

	y Poorly pneumatized mastoid.

 █ Pathophysiology and Routes of Spread
	y Extension through the bone that has been demineralized 

during the acute infection or has undergone resorption 
by cholesteatoma or osteitis in chronic disease.

	y Retrograde thrombophlebitis or periphlebitis of small 
veins through bone and dura to venous sinuses.

	y Through normal anatomical pathways such as the 
following:
	– Oval and round window to the inner ear.
	– Cochlear or vestibular aqueducts.
	– Dehiscence of the thin bony covering of the jugular 

bulb.
	– Dehiscence of the tegmen tympani.
	– Dehiscence of suture lines of the temporal bone.

	y Through nonanatomical defects caused by accidental or 
surgical trauma or neoplastic erosion.

	y Through other surgical defects such as vestibular open-
ing created during stapedectomy or lateral semicircular 
canal fenestration.

	y Extension into brain tissue along the periarteriolar 
spaces of Virchow–Robin.

Squamous COM can cause complications due to the 
bone-eroding properties of cholesteatoma. The complica-
tions produced by this disease are shown in Table 8.3.

 █ Intratemporal Complications

Acute Mastoiditis

Most suppurative infections of the middle ear are associ-
ated with inflammation of the mastoid air cells to some 
extent owing to the proximity of the mastoid air cell system 
to the middle ear and the continuity of the lining mucosa. 
The term mastoiditis with osteitis is used when infection 
spreads from the mucosa to involve the bony walls of the 
mastoid air cell system. The breakdown of the cells leads to 
acute coalescent mastoiditis, also known as acute surgical 
mastoiditis.

Predisposing Factors

It is more common in children. It is associated with reduced 
host resistance like malnutrition, immunosuppression, 
exanthematous fever, and diabetes mellitus. It usually 
occurs in a cellular mastoid.

Causative organisms are S. pneumoniae, β-hemolytic 
streptococci, and H. influenza. Occasionally, it may be 
gram-negative organisms like Pseudomonas, Proteus, and 
E. coli.

Pathogenesis

Flowchart 8.2 depicts the pathogenesis of acute mastoiditis.

Clinical Features

Acute coalescent mastoiditis classically occurs 2 weeks 
after the onset of otorrhea. The symptoms are similar to 
AOM (Table 8.4).

On examination, there may be a perforation of the 
tympanic membrane and conductive hearing loss. 
Constitutional symptoms like fever, malaise, and toxic look 
may be present.

Table 8.3 Complications produced by squamous chronic otitis media

Intratemporal Extratemporal Intracranial

 y Acute coalescent mastoiditis
 y Masked mastoiditis
 y Acute petrositis
 y Facial paralysis
 y Labyrinthitis

 y Postauricular abscess
 y Bezold’s abscess (sternomastoid)
 y Zygomatic abscess
 y Luc’s abscess (meatal)
 y Citelli’s abscess (digastric)
 y Parapharyngeal abscess
 y Retropharyngeal abscess

 y Meningitis
 y Lateral sinus thrombophlebitis
 y Extradural abscess
 y Subdural abscess
 y Brain abscess: temporal lobe/cerebellum
 y Otitic hydrocephalus



118 Chapter 8

Investigations

	y Complete blood count will show polymorphonuclear 
leukocytosis, and raised erythrocyte sedimentation rate 
(ESR).

	y Swab of the discharge for culture and sensitivity: The ear 
canal should be cleaned and the swab should be taken 
from the discharge coming through the perforation.

	y X-ray of the mastoids (lateral oblique Schuller’s view) 
will show diffuse clouding of the air cells (Fig. 8.29) due 
to replacement of air by fluid followed by destruction of 
the bony septal walls of the air cells.

	y HRCT of the temporal bone will show haziness of the 
air cells (Fig. 8.30), followed by loss of bony trabeculae 
within the mastoid process.

Fig. 8.29 X-ray of the left mastoid showing haziness of the 
air cells.

Fig. 8.30 Computed tomography (CT) scan showing the right 
mastoiditis.

Table 8.4 Suggestive and definitive symptoms and signs

Otorrhea persisting beyond 2 wk Presence of postauricular abscess

Persistent or recurrent pain behind the ear Mastoid tenderness and swelling over the mastoid region—ironed out mastoid

Erythema and edema over the mastoid tip Sagging of the posterosuperior meatal wall resulting from thickening of the 
periosteum of the bony external auditory meatus

Hyperaemia and edema of 
mucoperiosteal lining of 

mastoid air cells 

Obstruction/narrowing of 
aditus

Venous stasis and local 
acidosis

Dissolution of calcium from 
bony septae, increased 
osteoclastic activity in 
inflamed periosteum

Hyperaemic decalcification

Air cells coalesce into a 
larger cavity filled with 
purulent exudate and 

markedly thickened vascular 
mucoperiosteal granulations

Thickened mucous 
membrane, impaired 
ciliary function and 

impaired drainage of 
middle ear through 

eustachian tube

Flowchart 8.2 Pathogenesis of acute mastoiditis.
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Differential Diagnosis

	y Postauricular suppurative lymphadenitis.
	y Otitis externa: Furunculosis of the external auditory 

canal involving the posterior canal wall.

Treatment

	y High-dose intravenous antibiotics based on culture and 
sensitivity report.

	y Myringotomy to facilitate drainage of pus under tension 
if there is no perforation.

	y Cortical mastoidectomy to exenterate all the accessible 
mastoid air cells is carried out when there is:
	– Subperiosteal abscess.
	– Sagging of the posterosuperior meatal wall.
	– Positive reservoir sign (persistent discharge in the 

canal, which fills up after cleaning).
	– No change or worsening of patient’s condition even 

after 48 hours of antibiotics.
	– Mastoiditis with complications like facial nerve palsy, 

labyrinthitis, or intracranial complications.

Complications

	y Subperiosteal abscess.
	y Petrositis.
	y Facial nerve paralysis.
	y Labyrinthitis.
	y Lateral sinus thrombophlebitis.
	y Extradural abscess.

	y Brain abscess.
	y Otitic hydrocephalus.

Subperiosteal Abscess

Postauricular Abscess or Wilde’s Abscess

It forms as a result of the hematogenous spread of infection 
through minute vascular channels in the suprameatal trian-
gle. The abscess displaces the pinna forward, outward, and 
downward. The abscess can present in the subperiosteal 
plane, subcutaneous tissue, or open up with discharge from 
the mastoid cutaneous fistula (Figs. 8.31, 8.32, and 8.33).

Zygomatic Abscess

It is formed when infection in the zygomatic air cells erodes 
through the cortical bone at the zygoma. There is a swelling 
above and in front of the ear.

Meatal or Luc’s Abscess

When pus breaks through the bony wall of the antrum and 
the external auditory meatus, swelling is visible in the deep 
part of the bony meatus.

Citelli’s Abscess

Pus may travel along the mastoid emissary vein or the 
occipitotemporal suture and hence there is a swelling 
posterior to the mastoid. The pus can also track along the 

Fig. 8.31 Left postauricular abscess. Fig. 8.32 Computed tomography (CT) scan showing the right 
subperiosteal abscess.
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posterior belly of the digastric muscle from the mastoid tip, 
anteriorly.

Bezold’s Abscess

Pus can break through the medial side of the tip of the mas-
toid and track down beneath the sheath of the sternocleid-
omastoid muscle into the neck.

Treatment

It can be treated with intravenous antibiotics followed 
by incision and drainage of the abscess and cortical 
mastoidectomy.

Masked Mastoiditis

Synonyms of masked mastoiditis are latent mastoiditis and 
subacute mastoiditis.

This term is used in cases of mastoiditis without a drain-
ing ear or other usual signs and symptoms of mastoiditis.  
There is slow destruction of mastoid air cells without 
acute signs and symptoms. It is often seen in acute mas-
toiditis modified by treatment with antibiotics. The clin-
ical features include mild pain over the mastoid region, 
persistent conductive hearing loss, and a thick tympanic 
membrane. A radiograph of the mastoid will show exten-
sive decalcification and coalescence of mastoid air cells. 
The condition is treated with cortical mastoidectomy.  
Antibiotics based on culture and sensitivity are  
administered. Granulation tissue and dark gelatinous mate-
rial are seen in the mastoid during the mastoidectomy.

Fig. 8.33 Spontaneous rupture of postauricular abscess can 
lead to a mastoid cutaneous fistula.

Petrositis

Petrositis occurs when the infection spreads from the 
middle ear and mastoid to the petrous part of the temporal 
bone involving the anterior or posterior petrous apex.

Etiology

Petrositis is usually associated with acute coalescent 
mastoiditis, latent mastoiditis, and cholesteatoma. The 
common causative organisms are Pneumococcus, H. influ-
enza, and β-hemolytic streptococci.

Pathology

The petrous apex is closely related to the abducens nerve 
and trigeminal ganglion. It is pneumatized in 30% of indi-
viduals. Two groups of air cells lead to the petrous apex 
from the mastoid and the middle ear:
	y The posterosuperior tract that starts in the attic and 

antrum and runs around semicircular canals to the 
petrous apex.

	y The anteroinferior tract that starts in the hypotympa-
num and passes around the eustachian tube and cochlea 
to the petrous apex.

Infection spreads along these tracts to the petrous apex 
and can involve the abducens nerve (in Dorello’s canal) and 
trigeminal ganglion (in Meckel’s cave).

Clinical Features

Gradenigo’s Syndrome

	y Lateral rectus palsy, due to paralysis of the sixth cranial 
nerve (abducens nerve), causing diplopia.

	y Deep seated retro-orbital pain due to involvement of the 
trigeminal ganglion.

	y Persistent otorrhea.
Other clinical features include transient facial paresis, mild 
recurrent vertigo, low-grade intermittent fever, vomiting, 
and headache.

Investigations

HRCT scan of the temporal bone will show the haziness 
in the cells in the petrous apex. MRI will better define the 
involvement of the cells along with involvement of the 
abducens nerve and the trigeminal ganglion. Spread to the 
cavernous sinus will also be better delineated on MRI. Swab 
should be sent for culture and sensitivity.

Treatment

Treatment is with high-dose antibiotics for 5 to 7 days fol-
lowed by complete mastoidectomy. For persistence of dis-
ease, the petrous apex should be approached surgically to 
clear the disease. This can be done by a transcochlear or 
translabyrinthine approach, which will affect the hearing 
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and balance, or by an infracochlear, retrolabyrinthine, or 
subarcuate approach, which may preserve the hearing and 
balance.

Labyrinthitis

Infection can spread to the inner ear causing labyrinthitis. 
In AOM, bacterial toxins can enter the inner ear through 
oval and round windows. Other predisposing factors for 
spread of infection are a Mondini malformation and a laby-
rinthine fistula, which can be detected with a CT scan.

Erosion of bone, usually of the lateral semicircular canal, 
by cholesteatoma can lead to the formation of a labyrin-
thine fistula. The patient will present with recurrent and 
transient episodes of vertigo and fluctuant sensorineural 
hearing loss. Nystagmus will be observed on examina-
tion with a positive fistula sign if there is a labyrinthine 
fistula. Bony erosion of the lateral semicircular canal will 
be seen on HRCT of the temporal bone in patients with 
labyrinthine fistula.

Spread of infection from the labyrinth to the subarach-
noid space via the cochlear aqueduct can cause meningitis. 
Infection can also spread from meningitis into the labyrinth 
via the same route.

The treatment comprises antibiotics and labyrinthine 
sedatives. Steroids are also given. A canal wall down mas-
toidectomy for disease clearance should be done in patients 
with cholesteatoma. Only after complete removal of the 
cholesteatoma can the fistula be covered by a graft; other-
wise, the cholesteatoma sac should be everted to epitheli-
alize without an overlying graft.

Facial Nerve Paralysis

Facial nerve paralysis can occur in AOM or with 
cholesteatoma.

When it occurs within 2 weeks of onset of AOM, it is 
usually due to inflammatory edema, either by compres-
sion within the fallopian canal or by irritation of the nerve 
due to osteitis. Exposure of the dehiscent segment of the 
facial nerve, commonly in the tympanic segment above the 
oval window, to active infection causes direct irritation of 
the nerve.

Erosion of the bony fallopian canal by cholesteatoma 
causes exposure of the nerve to active infection, com-
pression, or invasion by the disease leading to facial nerve 
paralysis.

Management

Management of facial palsy following AOM includes myrin-
gotomy to release the pus under tension and antibiotics.
Mastoidectomy is indicated:
	y If paralysis has occurred 2 weeks after onset of otitis 

media.
	y In patients with COM.

	y If paralysis fails to resolve after adequate management 
of otitis media.

	y If electroneuronography (ENoG) indicates degeneration 
of more than 90% of motor nerve fibers within 6 days of 
onset of paralysis.

Exploration of the facial canal and removal of granulations 
should be done. In patients with cholesteatoma, modified 
radical mastoidectomy with complete removal of choleste-
atoma is carried out with or without facial nerve decom-
pression, depending on the nerve involvement noted on 
MRI or intraoperatively.

 █ Intracranial Complications

Extradural Abscess

The synonym of extradural abscess is epidural abscess 
(Fig. 8.34).

It is the collection of pus between the bone and the dura. 
It can occur due to AOM or cholesteatoma. It may precede a 
brain abscess and may coexist with sinus thrombophlebitis.

Pathology

The overlying dural bone is destroyed by hyperemic decal-
cification in AOM and due to enzymatic activity in choleste-
atoma resulting in pus collection in the epidural space. The 
affected dura gets covered with granulation and appears 
unhealthy and discolored.

An extradural abscess may lie in the middle cranial fossa, 
posterior cranial fossa, or as a perisinus abscess, outside the 
dura of the lateral venous sinus.

Clinical Features

Some cases remain asymptomatic and may be discovered 
accidentally during mastoidectomy:
	y Persistent headache, which disappears with free flow 

of pus from the ear (spontaneous drainage of abscess), 
occurs on the affected side.

Brain abscess

Meningitis

Extradural abscess
Subdural abscess

Fig. 8.34 Diagrammatic representation of intracranial 
complications. 
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	y Severe ear pain.
	y Generalized malaise and low-grade fever.
	y Pulsatile discharge, which is purulent.

Diagnosis

Contrast-enhanced CT or MRI will show dural elevation, 
which is indicative of extradural abscess.

Treatment

	y Antibiotic therapy is mandatory before and after surgery.
	y Mastoidectomy: The overlying bone is removed until the 

healthy dura appears. In case of strong suspicion, the 
overlying intact tegmen tympani bone may be removed 
deliberately to check and evacuate any collection of pus. 
Such patients should be closely observed to look for 
other intracranial complications.

	y The primary disease should be treated.

Subdural Abscess

It is the collection of pus in the subdural space between the 
dura and the arachnoid mater. It is a rare complication and 
used to be fatal in the preantibiotic era.

Pathology

The spread of infection usually occurs due to erosion of 
the bone and dura or by a thrombophlebitic process. Pus 
in the subdural space lies against the cerebral hemisphere 
and results in pressure symptoms. Later, it gets loculated in 
various places in the subdural space, which may result in a 
fatal mass that can rupture.

Clinical Features

The symptoms are sudden and severe and may progress 
rapidly. Severe and throbbing headache associated with 
fever, vomiting, and rapid deterioration of the patient point 
toward subdural abscess. The clinical features are due to 
meningeal irritation, thrombophlebitis of the cortical veins 
of the cerebrum, and raised CSF pressure.

Meningeal irritation, which can present with head-
ache, high-grade fever, malaise, progressive drowsi-
ness, neck rigidity, and Kernig’s sign, may be seen. Some 
of these features may be masked due to prior antibiotic 
use. Thrombophlebitis of the cortical veins and cerebrum 
leads to aphasia, contralateral hemiplegia and hemian-
opia, and seizures. The raised CSF pressure presents with 
papilledema, ptosis, and dilated pupils due to the involve-
ment of the third cranial nerve. Other cranial nerves may 
also be involved.

Diagnosis

An MRI is superior to a CT scan. It can distinguish between 
an epidural and a subdural abscess. A CT scan will show a 

loculated subdural abscess. Lumbar puncture is contraindi-
cated as it can result in herniation of the cerebellar tonsil.

Treatment

It is a surgical emergency. Burr holes have to be drilled 
to drain the subdural abscess. High-dose broad-spectrum 
intravenous antibiotics are started. Mastoidectomy is done 
once the abscess resolves and the general condition of the 
patient improves.

Otogenic Brain Abscess

It is the focal suppurative infection of the brain paren-
chyma. Approximately 50% of brain abscesses in adults and 
25% in children are otogenic in origin.

In adults, abscess usually follows CSOM with choleste-
atoma, whereas in children, it is usually the result of an 
AOM. Cerebral abscesses (temporal lobe) occur more fre-
quently than cerebellar abscesses.

It has a bimodal age distribution as seen in the pediatric 
population and in the fourth decade of life.

Route of Infection

	y Otogenic brain abscesses are usually a result of direct 
extension of middle ear infection or through retrograde 
thrombophlebitis of the dural vessels.

	y A cerebral abscess is often associated with an extradural 
abscess.

	y A cerebellar abscess also develops as a direct extension 
through retrograde thrombophlebitis from the sig-
moid sinus, which is related to the posterior wall of the 
mastoid.

Bacteriology

Both aerobic and anaerobic organisms are seen. 
Polymicrobial cultures are influenced by the immune 
status of the host.
	y Aerobic organisms include gram-positive bacteria like 

pyogenic staphylococci, S. pneumoniae, and S. haemolyt-
icus, and gram-negative bacteria like P. mirabilis, E. coli, 
and P. aeruginosa.

	y Anaerobic organisms include Peptostreptococcus and B. 
fragilis.

	y H. influenza is found rarely.

Pathogenesis

A brain abscess develops through four stages.
	y Invasion (initial encephalitis): It often includes mild 

symptoms like headache, low-grade fever, malaise, and 
drowsiness. These may often go unnoticed. It lasts for 1 
to 3 days.

	y Localization (latent abscess): The pus starts getting 
localized with the formation of a capsule. Patients may 
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remain asymptomatic for several days or weeks. It lasts 
for 4 to 10 days.

	y Enlargement (manifest abscess): The abscess begins to 
enlarge. A zone of edema appears around the abscess 
and is responsible for aggravation of symptoms. Clinical 
features at this stage are due to the following:
	– Raised intracranial tension.
	– Disturbance of function in the cerebrum or cerebel-

lum, causing focal symptoms and signs.
This stage lasts for 10 to 13 days.

	y Termination (rupture of abscess): An expanding abscess 
in the white matter of the brain ruptures into the 
ventricle or the subarachnoid space resulting in fatal 
meningitis.

Clinical Features

A brain abscess is often associated with other complica-
tions such as extradural abscess, perisinus abscess, men-
ingitis, sigmoid sinus thrombosis, and labyrinthitis. The 
clinical picture can overlap.
	y The patient will appear to be toxic and drowsy.
	y Dizziness, nystagmus, vomiting, and ataxia may indi-

cate a cerebellar abscess. Temporal abscess may cause 
seizures.

Clinical features can be due to raised intracranial tension or 
due to the area of the brain affected, that is, the localizing 
features.

Symptoms and Signs of Raised Intracranial Tension

	y Headache, which is often severe and generalized, is 
worse in the morning.

	y Nausea and projectile vomiting are seen more often in 
cerebellar lesions.

	y The level of consciousness alters with lethargy, which 
progresses to drowsiness, confusion, stupor, and finally, 
coma.

	y Papilledema is absent in the early cases. It appears late 
when raised intracranial tension has persisted for 2 to 
3 weeks. It appears early in a cerebellar abscess.

	y Slow pulse and subnormal temperature cab be observed.

Localizing Features of a Temporal Lobe Abscess

	y Nominal aphasia occurs if the lesion is of the dominant 
cerebral hemisphere, which is the left side in right-
handed individuals. The patient may not be able to name 
common objects such as pen, key, and phone; however, 
the patient explains the use of the objects.

	y Contralateral homonymous hemianopia indicates pres-
sure on the optic radiations. The visual field defect is 
usually of the upper quadrant and can be recorded by 
perimetry. A confrontation test, that is, comparison of 
the visual field of the patient with that of the examiner 

by standing in front of the patient, may be done depend-
ing on the patient’s condition.

	y Contralateral motor paralysis, that is, upward spread 
causes facial palsy followed by paralysis of the arms and 
legs or inward spread toward the internal capsule leads 
to paralysis of the leg followed by paralysis of the arm 
and face.

	y Epileptic fits, that is, small involuntary smacking move-
ment of the lips and tongue can be noted. Generalized fits 
may also occur.

Localizing Features of a Cerebellar Abscess

	y Suboccipital headache with neck rigidity.
	y Spontaneous nystagmus.
	y Ipsilateral ataxia, that is, staggering to the side of the 

lesion.
	y Finger–nose test, that is, past pointing, and intention 

tremor.
	y Dysdiadochokinesia, that is, rapid pronation and supi-

nation movements become slower and irregular on the 
affected side.

Investigation

	y Contrast-enhanced CT scan is done to confirm the site 
and size of the abscess. Other associated complications 
like extradural abscess or sigmoid sinus thrombosis 
can be detected. Ring sign: The brain abscess appears 
as a hypodense area surrounded by the area of edema 
(Fig. 8.35). The temporal bone is also better visualized 
on CT scan than on MRI.

	y MRI helps detect subtle changes in the brain paren-
chyma and note the spread of the abscess.

	y Lumbar puncture will show a rise in pressure, increase 
in protein with normal sugar content, and raised white 
blood cells (polymorphs or lymphocytes, depending on 
the severity of the infection).

Treatment

Medical Treatment

	y Intravenous antibiotics like chloramphenicol, penicillin, 
or its derivatives. Metronidazole may be added to cover 
against anaerobic organisms. Aminoglycosides such as 
gentamicin covers pseudomonas and proteus. Antibiotics 
are later changed as per the culture and sensitivity 
report.

	y Dexamethasone 4 mg given intravenously every 6 hours 
or 20% mannitol at a dose of 0.5 g/kg body weight helps 
reduce the associated edema and intracranial tension.

Surgical Treatment

	y Life-saving neurosurgical intervention is more impor-
tant than the otological management in such conditions.
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	y Aspiration of pus for culture and sensitivity is followed 
by a repeat CT or MRI to see the resolution of the size of 
the abscess. Repeated aspirations may be done. If it does 
not decrease in size or is rapidly enlarging, then excision 
is required.

	y After aspiration, penicillin can be instilled into the 
abscess.

Otological Intervention

Once neurologically stable, patients can be taken up for a 
tympanomastoid surgery. The presence of cholesteatoma 
requires a modified radical mastoidectomy, which removes 
the disease.

Meningitis

It is the inflammation of the leptomeninges (pia and arach-
noid) along with CSF of the subarachnoid space. It is the 
most common intracranial complication and can occur in 
children and adults.

Causes

	y After an episode of AOM in children.
	y Squamous COM disease.
	y Temporal bone fracture causing CSF leak.
	y Following middle ear or mastoid surgeries (rare).

Route of Spread

The infection from the middle ear or mastoid can reach the 
meninges via the following pathway:

	y Preformed pathways via the patent petrosquamous 
suture.

	y Retrograde venous thrombophlebitis.
	y Direct erosion of bone and dura.
	y From labyrinthitis via the cochlear aqueduct.

The commonest organisms include Haemophilus influenzae 
and S. pneumoniae.

Clinical Features

The severity varies with the extent of the infection.
The earliest symptoms include the following:

	y High-grade fever with chills and rigors.
	y Throbbing headache and photophobia.
	y Nausea and sometimes projectile vomiting.
	y Irritability and restlessness.
	y Infants may even develop seizures.

Signs (may be masked due to the use of antibiotics):
	y Neck rigidity is the earliest sign.
	y Kernig’s sign: Extension of the leg with flexion of the 

thigh on the abdomen is painful.
	y Brudzinski’s sign: Flexion of the neck results in flexion of 

the hip and knee.
	y Cranial nerve palsies and hemiplegia.
	y Exaggerated deep tendon reflexes initially, which later 

becomes sluggish or absent.

Investigations

	y HRCT of the temporal bone is the imaging modality of 
choice. It helps in providing details regarding the bony 
erosion, congenital malformations, or any fistula.

ba

Fig. 8.35 Contrast-enhanced computed tomography (CT) scan. (a) Right temporal lobe abscess. (b) Right cerebellar abscess.
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	y MRI is done to rule out inflammatory changes in the 
brain and other related complications.

	y Lumbar puncture and CSF analysis usually help in estab-
lishing a diagnosis.
	– Cloudy (turbid) or yellow (xanthochromic).
	– Raised cell count with predominance of polymorphs.
	– Raised protein level.
	– Low sugar and chlorides.

	y Gram staining and culture: Sensitivity of the CSF to iden-
tify the organism and antibiotic sensitivity.

	y Fundoscopy may show indistinct disc margins and chok-
ing of vessels.

	y Ear swab is taken for culture and sensitivity.

Treatment

Medical treatment always takes precedence over surgery. 
Surgery is usually indicated in failed medical therapy. The 
antibiotics of choice are crystalline penicillin, ampicillin, 
chloramphenicol, or third-generation cephalosporins given 
intravenously for 7 to 10 days. Surgery is performed when 
the general condition of the patient improves. In AOM, 
myringotomy with or without cortical mastoidectomy is 
done. For cholesteatoma, a modified radical mastoidec-
tomy is done for disease clearance.

Lateral Sinus Thrombophlebitis

Lateral sinus thrombophlebitis is also known as sigmoid 
sinus thrombosis.
This condition is characterized by inflammation of the 
inner wall of the lateral sinus with formation of a throm-
bosis, which later gets infected. The incidence has lately 
decreased due to newer antibiotics, yet the mortality 
remains high.

Etiology

	y Acute coalescent mastoiditis.
	y Masked mastoiditis.
	y Cholesteatoma.

The common bacteriology includes β-hemolytic 
Streptococcus, Pneumococcus, Bacillus, proteus, and 
pseudomonas.

Clinical Features

	y Fever: Hectic picket fence type of fever with chills and 
rigors. Fever has one or more peaks a day but does not 
touch the baseline as this coincides with the release of 
septic emboli into the bloodstream. Later, there is fall in 
the temperature with profuse sweating and a sense of 
well-being.

	y Headache: Mild headache occurs due to the formation of 
a perisinus abscess. It may get severe with an increase in 
intracranial pressure.

	y Deep-seated ear pain and ear discharge may be noticed 
in some patients.

	y Griesinger’s sign: Thrombosis of the mastoid emissary 
vein leads to tenderness and edema over the posterior 
part of the mastoid. It is a pathognomonic symptom of 
sigmoid sinus thrombosis.

	y Tenderness along the internal jugular vein (in the neck) 
due to thrombosis of the jugular vein.

	y Enlarged and tender jugular lymph nodes.
	y Anemia.
	y Papilledema: The fundus shows blurring of the disc mar-

gins, retinal hemorrhages, or dilated veins. It occurs 
when the clots extend to the superior sagittal sinus.

	y Crowe–Beck test (Lily–Crowe sign): When pressure is 
applied on the opposite side internal jugular vein, it 
causes engorgement of the retinal and supraorbital 
veins and subsides on release of pressure.

	y Cavernous sinus thrombosis will cause proptosis, ptosis, 
chemosis, and ophthalmoplegia.

Investigations

	y Blood culture: The antibiotic may be changed as per the 
sensitivity report.

	y Peripheral smear: This is done to rule out malarial para-
sites in the blood.

	y Culture sensitivity of the ear discharge, if present, is 
done.

	y Lumbar puncture: Normal CSF findings with rise in pres-
sure; it is done to rule out meningitis.

	y Tobey–Ayer test: This test is done by recording the CSF 
pressure by a manometer while compressing one or 
both jugular veins. Compression of the affected side pro-
duces no effect, whereas compressing the opposite side 
vein causes rapid rise in the CSF pressure.

	y Contrast-enhanced CT scan: Typical feature of sinus 
thrombosis is the “delta sign” seen on axial cuts. It is an 
empty triangular area with rim enhancement and cen-
tral low density seen at the level of the sigmoid sinus.

	y MRI: In Gadolinium-enhanced MRI, thrombus appears 
as a soft-tissue signal associated with vascular and 
bright appearance of the dural walls. MRI is more sensi-
tive than a CT scan.

	y MR angiography and venography will help demonstrate 
the thrombus by radiology.

Complications

If left untreated, it may lead to septicemia, meningitis, 
and brain abscess. The septic thrombi can cause pyogenic 
abscess in the lungs, bones, joints, and subcutaneous tis-
sues. Thrombosis of the jugular bulb and jugular vein can 
involve the cranial nerves IX–XI. Cavernous sinus thrombo-
sis and otitic hydrocephalus can occur.
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Treatment

	y Antibiotic therapy is started initially with 1 million units 
of intramuscular (IM) injection of crystalline penicillin 
every 6 hours to cover pyogenic organisms. Antibiotics 
should be given according to culture sensitivity report 
for a period of 10 to 14 days.

	y Mastoidectomy: Cortical or modified radical mastoidec-
tomy is done in cases of AOM or cholesteatoma, respec-
tively. The bony sinus plate is removed to expose the 
dura and to drain the perisinus abscess.

	y Ligation of the internal jugular vein is done when med-
ical and surgical options fail. It is done to restrict the 
spread of thromboemboli.

	y Blood transfusion is given to treat anemia.
	y Improve general well-being of the patient with support-

ive and nutritional therapy.
	y Anticoagulants may help reduce clot propagation, pro-

mote sinus recanalization, and reduce the risk of neuro-
logical deficits.

Otitic Hydrocephalus

It is also known as benign raised intracranial hypertension 
because there is no associated ventricular dilation. It is a 
rare complication that is characterized by raised intrac-
ranial pressure and normal CSF. It is seen in children and 
adolescents.

Mechanism

It occurs because of the following factors:
	y Lateral sinus thrombosis due to middle ear infection 

causes obstruction to the venous return.
	y The thrombosis extends into the superior sagittal sinus 

and also impedes the functioning of the arachnoid villi 
to absorb CSF.

Clinical Features

	y Severe headache is the usual presenting complaint, 
associated with nausea and vomiting.

	y Traction on the sixth cranial nerve causes diplopia.
	y Increased intracranial pressure causes papilledema and 

optic atrophy causing blurring of vision.
	y Papilledema may be accompanied with patches of exu-

dates and hemorrhages.
	y Nystagmus may be present.

Diagnosis

	y MRI to evaluate the venous sinuses.

	y Lumbar puncture: CSF is sterile and normal in cell count, 
sugar, and protein levels. Pressure is raised to about 300 
mm of water (normal is 70–120 mm of water).

Treatment

The aim of medical treatment is to reduce the CSF pressure, 
which includes administration of corticosteroids, mannitol, 
and acetazolamide.

Surgical treatment is done to reduce CSF pressure and 
prevent optic atrophy and blindness. This can be achieved 
by a lumbar drain or repeated lumbar puncture or a lum-
boperitoneal shunt (to drain the CSF into the peritoneal 
cavity). Mastoidectomy and decompression of the sigmoid 
sinus is recommended. Optic sheath decompression may 
prevent optic atrophy.

Points to Ponder
	y OME is a common condition seen in children where 

they present with hearing loss due to accumulation 
of fluid in the middle ear.

	y Ear discharge is a common complaint and the nature 
of the discharge can lead to the diagnosis. Mucoid 
or mucopurulent discharge in the external auditory 
canal means there is a perforation of the tympanic 
membrane because mucoid discharge is secreted by 
the mucous glands and goblet cells of the middle ear 
mucosa.

	y AOM is a common condition during infancy and 
early childhood because of the anatomy of the eus-
tachian tube. The tube is shorter, wider, and more 
horizontal in children.

	y COM can be mucosal or squamous. Both mucosal 
and squamous COM can be active or inactive. The old 
terminology was chronic suppurative otitis media or 
CSOM, and it was divided into TTD and AAD. TTD 
is now referred to as mucosal disease and AAD is 
referred to as squamous disease.

	y CSOM-TTD is the safe type of CSOM because it is not 
usually associated with complications. CSOM-AAD is 
the dangerous type because it can cause complica-
tions due to the presence of cholesteatoma.

	y Cholesteatoma is a sac lined by the squamous epithe-
lium with a central mass of keratin. It has bone-erod-
ing properties and is the cause of complications.

	y The complications of CSOM can be classified into 
intratemporal, extratemporal, and intracranial.
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Case-Based Questions
1. A 5-year-old girl was brought to the ear, nose, and throat 

(ENT) clinic because she was inattentive in the class and 
her mother felt she had difficulty in hearing. There was 
no history of ear discharge or ear pain. Examination 
revealed a dull grayish tympanic membrane and the 
cone of light was distorted. Air bubbles could be seen 
through an intact eardrum.

a. What is the probable diagnosis?
b. What investigations would you recommend?
c. What is the treatment?

Answer
a. OME, which is very common in this age group where fluid 

accumulates behind an intact drum. Sometimes air bub-
bles can be seen behind the drum.

b. PTA, which will show whether there is conductive hearing 
loss, and tympanometry, which will reveal a B type curve 
signifying fluid in the middle ear.

c. Myringotomy and grommet insertion.

2. A 35-year-old man presented with hearing loss and 
discharge from the left ear for the past 5 years. He had 
been seen by various doctors who had prescribed ear 
drops to stop the discharge. He had not had discharge 
from that ear for the past 7 months. On examination, 
there was a large central perforation in the pars tensa. 
What is the management of this patient?

Answer
A central perforation reveals that he has mucosal COM 
disease or CSOM–TTD. It is in the inactive stage as the last 
discharge was more than 7 months back. He requires an 
examination under the microscope (EUM) to confirm the 
findings of a central perforation and a dry ear. PTA will help 
document his hearing loss, and he should be counseled for 
tympanoplasty as a permanent solution.

3. A 44-year-old man had been complaining of constant ear 
discharge and foul smell from the right ear for the last 7 
years. He also had reduced hearing. There were no other 
symptoms. On examination, there was mucopurulent 
discharge in the external auditory canal with an attic 
perforation. White flakes were seen covering the 
perforation. There was a foul smell emanating from the 
ear. What is the management of this condition?

Answer
White flakes seen in the attic region of the tympanic 
membrane together with foul smell, discharge, and deafness 
signify CSOM–AAD or squamous COM. The white flakes are 
due to cholesteatoma. He needs to undergo modified radical 
mastoidectomy or MRM to remove the cholesteatoma 
and make the ear safe and dry. It should be done as early 
as possible to prevent any intratemporal or intracranial 
complications.

Frequently Asked Questions

1. What is the tympanometry finding in OME?

2. Where do you make an incision for myringotomy?

3. What is the function of a grommet?

4. What is the management of AOM?

5. What are the stages of AOM?

6. What is a central perforation?

7. How do you divide a tympanic membrane into various 
quadrants?

8. What is a cholesteatoma?

9. How does a cholesteatoma produce complications?

10. What are the complications of the atticoantral disease?

Endnote

Mastoidectomy or the surgical technique of opening up the diseased mastoid air cells became part of the 
ENT practice only after 1850. Before that time, the only surgery performed behind the ear was to drain a 
“red, warm, painful abscess” by incision and drainage, to let out the pus of a subcutaneous mastoid abscess. 
Although mastoidectomy was primarily carried out for clearing infections, many unscrupulous ENT surgeons 
performed this procedure for deafness and tinnitus. This led to the surgery becoming unpopular for some 
time. Then in 1873, Hermann Schwartze published an article clearly outlining the indications and steps of 
mastoidectomy and this procedure is now named after him as Schwartze’s mastoidectomy.


