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Abstract Presence of cholesteatoma in the middle ear of

the patients with chronic mucosal otitis media has been

reported in the literature. But presence of cholesteatoma

only in the mastoid, in the absence of cholesteatoma in the

middle ear of a patient with chronic mucosal otitis media,

is not reported in the literature. In this article three cases of

mastoid cholesteatoma, in patients with a clinical picture of

chronic mucosal otitis media is reported along with the

literature review.
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Introduction

Anatomical experiments has shown that artificially induced

inflammation in the middle ear is associated with meta-

plasia to squamous epithelium, but the finding of epithelial

cyst in chronic mucosal otitis media has not been recorded,

unless there has been previous surgery when implantation

may have occurred [1].

Presence of cholesteatoma only in the mastoid, in the

absence of any cholesteatoma in the middle ear of a patient

with chronic mucosal otitis media, is not reported in the

literature. Three cases of mastoid cholesteatoma, in

patients with chronic mucosal otitis media who never had

any trauma or ear surgery in the past, are reported and its

etiopathogenesis is discussed.

Case Reports

Case 1

A 24 years old female patient presented with the history of

recurrent history of left ear discharge and decreased hear-

ing of 6 years duration. During every episode, patient had

ear pain with mucopurulent profuse ear discharge. Patient

had relief from ear pain and ear discharge with antibiotic

therapy.

The present episode of ear pain and ear discharge started

2 months back. It was mucopurulent foul-smelling dis-

charge. After treatment with two courses of antibiotics,

patient had relief from pain but not from ear discharge.

Patient never had any dizziness or neck pain. Patient never

had any surgical treatment for the ear disease. Patient was

referred to otolaryngology clinic for further management.

On examination left pinna and post aural area were

normal. There was no tenderness over the mastoid region.

External auditory canal was normal. Otoscopic examina-

tion showed a central perforation in the pars tensa

involving all the four quadrants. Middle ear mucosa was

congested and scanty, mucopurulent discharge was present.

Right ear examination was normal. Tuning fork tests sug-

gested a conductive type of hearing loss in the left ear.

Nose, paranasal sinuses and throat examination findings

were normal. Ear swab culture showed Pseudomonas

aeruginosa organism. Pure tone audiogram showed con-

ductive deafness in the left ear. CT scan of the temporal

bones showed features suggestive of mastoiditis on the left

side.

As the examination findings suggestive of tubotympanic

type of otitis media, patient was advised to undergo mas-

toidectomy with tympanoplasty. Under local anesthesia, left

mastoid bone was exposed. Surprisingly, a 3mm 9 4 mm
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opening was seen 15 mm behind the spine of Henle

(Fig. 1). Cortical mastoidectomy was started carefully. Just

beneath the opening, a whitish cystic mass measuring

9 mm 9 6 mm was found and mastoid cells showed

hypertrophic mucosa. Hypertrophic mucosa and mass were

removed. Ossicular chain was intact and there was no

cholesteatoma in the middle ear. Cortical mastoidectomy

with type-1 tympanoplasty was done.

Postoperative period was uneventful. Histopathological

examination of the mass removed from the mastoid cavity,

showed the features of cholesteatoma (Fig. 2). After

6 months, pure tone audiogram showed closure of air bone

gap. Patient did not have any problem during follow-up

period of 1 year.

Case 2

A 36 year old male patient came with history of recurrent

left ear discharge for the past 18 years. Patient had only

partial relief from medical treatment. The present episode

of ear discharge started 3 months back and it was scanty

mucopurulent and occasionally foul smelling. It was not

associated with fever or ear pain. As the patient did not get

any relief from few courses antibiotics tablets and antibi-

otics ear drops, he was referred to major hospital for further

management.

On examination patient had central perforation involv-

ing the antero inferior and antero superior quadrant of the

pars tensa on the left side. Tympanosclerotic patch was

present over the posterior inferior part of the eardrum

(Fig. 3). Discharge was scanty, yellowish and foul smell-

ing. There was no mastoid tenderness. Right ear, throat,

nose and paranasal sinuses were normal. Tuning fork tests

results were suggestive of conductive type of hearing loss

on the left side. Ear swab culture showed P. aeruginosa

organism.PTA showed conductive type of hearing loss on

the left side. CT scans of the temporal bone showed soft

tissue mass in the mastoid cavity surrounded by sclerotic

bone on the left side (Fig. 4).

With a clinical diagnosis of chronic mucosal otitis

media patient was advised mastoidectomy with tympano-

plasty. Patient underwent mastoid exploration under local

anesthesia. A small whitish cystic mass was found in the

mastoid cavity and it was removed. Ossicles were intact

and there was no cholesteatoma in the middle ear. Tym-

panosclerotic patch was removed from the tympanic

Fig. 1 Intraoperative photograph showing oval shape erosion over

the mastoid cortex

Fig. 2 Photomicrograph of cholesteatoma showing stratified squa-

mous epithelium and lamellar sheets of keratin (H&E: high power)

Fig. 3 Endoscopic picture showing perforation in the antero inferior

and antero superior quadrant of the pars tensa and tympanosclerotic

patch on the left side
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membrane and type-1 tympanoplasty was done. Histopa-

thological examination of the removed mass showed pic-

ture of cholesteatoma. Patient did not have any problem

during the follow-up period of 1 year.

Case 3

An 18 year old female patient came with history of left ear

discharge for the past 1 years. It was intermittent scanty and

occasionally foul smelling. On examination she had a central

perforation in the postero-superior part of the pars tensa with

a thin posterior rim (Fig. 5). There was a scanty mucopuru-

lent discharge. Tuning fork test showed conductive hearing

loss on the left side and it was confirmed by PTA. Ear swab

culture showed P. aeruginosa organisms. CT scan showed

sclerosing mastoiditis changes and a small soft tissue mass

near the tip on the left side (Fig. 6). With the diagnosis of

chronic mucosal type of otitis media patient was advised

mastoidectomy with tympanoplasty. With a clinical diag-

nosis of chronic mucosal otitis media patient was advised

mastoidectomy with tympanoplasty. Patient underwent

mastoid exploration under local anesthesia. On mastoid

exploration a small whitish cystic mass was found in the

lower part of the mastoid cavity nearer to the mastoid tip. It

was completely removed and sent for histopathological

examination. Middle ear and ossicles were normal and type-

1 tympanoplasty was done. Histopathological examination

of the removed mass showed keratinized squamous epithe-

lium. Post operative period was uneventful. Patient did not

have any problem during the follow up period of 1 year.

Discussion

Cholesteatoma is a cystic lesion formed from keratinizing

stratified squamous epithelium, the matrix of which is

composed of epithelium that rests on a stroma of varying

thickness, the prematrix. It is mainly divided into con-

genital and acquired types [2]. Acquired cholesteatoma is

classified into primary and secondary types. Primary

acquired cholesteatoma refers to lesions with no previous

history of otitis media, whereas secondary acquired cho-

lesteatoma is said to follow active middle ear infection [3].

All three patients had ear discharge. Ear examination

showed tubotympanic type of disease in the left ear and

ossicular chain was intact in all the three cases. Choleste-

atoma was found only in the mastoid during mastoidectomy

Fig. 4 CT scan picture of the temporal bone showing soft tissue mass

in the mastoid cavity and surrounding sclerotic bone on the left side

Fig. 5 Endoscopic picture showing central perforation in the postero-

superior part of the pars tensa on the left side

Fig. 6 CT scan picture showing sclerosing mastoiditis changes and a

small soft tissue mass near the tip of the mastoid on the left side
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in all the three patients. Hence, this was secondary acquired

cholesteatoma. None of our patients had dizziness or neck

pain which is suggestive of congenital cholesteatoma.

The pathophysiology of acquired cholesteatoma is

controversial and its precise pathogenesis has been debated

for more than two centuries. Four main theories have been

used to explain he development of cholesteatoma:

1. Invagination

2. Basal cell hyperplasia

3. Metaplasia

4. Epithelial invasion [2, 3].

Central perforations are rarely associated with choles-

teatoma [3]. Experimental models by Massuda et al. [2, 4]

has shown that epithelial migration of keratinizing epi-

thelium at the edges of the tympanic membrane perforation

as a possible cause of cholesteatoma development. In the

present cases patients had central perforation and choles-

teatoma was not present in the middle ear and attic, but it

was found in the mastoid bone.

Metaplasia from the low cuboidal epithelium usually

found in the in middle ear to a keratinized squamous epi-

thelium has been postulated as the cause of cholesteatoma

in the patient with chronic or recurrent otitis media [5].

Sade et al. [6], in a histopathological study, observed

squamous metaplasia of middle ear epithelium in patients

with cholesteatoma, particularly when granulation tissue

was a prominent feature [3]. The rationale of the meta-

plasia theory is based on the well documented change of

respiratory epithelium in other part of the body to squa-

mous epithelium in the face of chronic irritation and

inflammation [5].

Antral cholesteatoma are complication of chronic mas-

toiditis. This entity is difficult to diagnose radiologically

from coalescent mastoiditis. It may break in through the

mastoid tip and can result in a Bezold’s abscess [7]. In the

present cases also CT scans of temporal bones showed

features suggestive of mastoiditis and soft tissue mass on

the affected side.

It is postulated that secondary to episodes of inflam-

mation areas of metaplasia to squamous epithelium occurs

in middle ear mucosa and then expand to create a cyst, as is

known to occur with surgically implanted squamous epi-

thelium [1]. This is observed frequently in revision middle

ear surgery and described as ‘‘cholesteatoma pearl’’ for-

mation that is the result of trapped viable keratinocytic

formation that leads to a small localized cholesteatoma [2].

In the first case patient had cholesteatoma in the mas-

toid, which had eroded the lateral surface of the mastoid

bone, 15 mm behind the spine of Henle and whitish mass

was seen below the opening. Rest of the mastoid showed

air cells with hypertrophic mucosa. In the second case mass

was found in the antrum and in the third case mass was

found near the tip. In all the cases there was no choleste-

atoma in the middle ear. Patients never had any ear surgery

in the past. The formation of cholesteatoma only in the

mastoid may be due to metaplasia from the low cuboidal

epithelium usually found in the in mastoid air cells, to a

keratinized squamous epithelium secondary to chronic

otitis media.

Chole et al. [8] have examined human and gerbil cho-

lesteatomas for evidence of biofilms. Most cholesteatomas

showed evidence of biofilm formation for both gram neg-

ative and gram positive bacteria [9]. Wang et al. [10] have

shown that otopathogenic strains of P. aeruginosa are

capable of producing biofilms and become highly resistant

to antimicrobial therapy. These findings strongly suggest a

role of bacterial biofilm in the pathogenesis of cholestea-

toma [9]. In the present cases also Pseudomonas organisms

were isolated from cultures of ear swabs.

Conclusion

In the present series all the patients had a clinical picture of

chronic mucosal otitis media. During surgery cholestea-

toma was found only in the mastoid, in the absence of any

cholesteatoma in the middle ear. Presence of cholesteatoma

only in the mastoid, in the absence of any cholesteatoma in

the middle ear of patients with clinical picture of chronic

mucosal otitis media, can be explained only on the basis of

theory of metaplasia. In all these patient ear swab culture

showed P. aeruginosa organism. Otopathogenic strains of

P. aeruginosa may also play a role in the pathogenesis of

mastoid cholesteatoma.
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