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Introduction External auditory canal cholesteatoma (EACC) is often misdiagnosed.
Objectives To outline the clinical presentation of EACC, and to describe its radiological ﬁndings on high-resolution computed tomography (HRCT) of the temporal bone.
Methods The clinical records of all patients diagnosed with EACC from April 2017 to
March 2020 in a tertiary care center were retrospectively reviewed. The clinical
presentation, the ﬁndings on the HRCT of the temporal bone, and the treatment
provided were analyzed.
Results A total of 9 patients, 7 males and 2 females, with a mean age of 30 years, were
diagnosed with primary EACC. Six patients presented with otorrhoea, three, with
otalgia, three. with hearing loss, and one with facial palsy. Some patients had multiple
symptoms. The most common ﬁndings on otomicroscopy were destruction of the
posterior and inferior canal walls, with cholesteatoma and intact tympanic membrane
(six patients). Two patients had aural polyp, and one had a narrow ear canal due to
sagging of the posterior canal wall. On HRCT, all nine patients showed soft-tissue
density in the external auditory canal with erosion of the canal wall. The disease
extended to the mastoid in eight cases, and to the cavity of the middle ear in one. There
were three cases of dehiscence of the facial canal. Dehiscence of the dural and sinus
plates was observed in two cases each. Eight patients underwent mastoidectomy, and
one underwent debridement with canalplasty.
Conclusion Review of the clinical and radiological ﬁndings is essential to reduce the
rate of misdiagnosis.

Introduction
External auditory canal cholesteatoma (EACC) is a rare
clinical entity. Its incidence is of 1 in every 1,000 new
patients visiting the otology clinic.1 It was ﬁrst described
by Toynbee in 1850.2 In 1980, Piepergerdes et al.3 distinguished EACC from keratosis obturans. There is osteonec-
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rosis and formation of bony sequestrum in EACC. Bony
erosion of the walls of the external auditory canal (EAC)
and its spread to adjacent structures is frequently observed.
The clinical symptoms commonly observed are otorrhoea,
otalgia, hearing loss, aural fullness, and itching. Some cases
may be asymptomatic, and other cases may present with
complications like facial palsy. The rarity of this condition
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and its nonspeciﬁc clinical ﬁndings often lead to misdiagnosis. The radiological investigation of choice is high-resolution
computed tomography (HRCT) of the temporal bone. It helps
to see the areas of bony erosion, the extent of the disease, and
to plan the management of the patient. Many studies on
EACC have focused on etiopathogenesis and epidemiology,
and only a few studies have focused on clinical and radiological features. The objective of the present study is to describe
the clinical presentation and radiological features of EACC.

Material and Methods
The present was a retrospective study conducted in the
Department of Otorhinolaryngology of a tertiary referral
center. Ethical approval was obtained from the Institutional
Review Committee. The clinical records of all patients diagnosed with EACC from April 2017 to March 2020 were
reviewed. Patients of all ages and genders visiting the ear,
nose and throat (ENT) outpatient department with the
diagnosis of EACC were included in the study. Patients
with the diagnosis of cholesteatoma due to chronic otitis
media, keratosis obturans, and necrotizing otitis externa
were excluded.
The diagnosis of EACC was clinical. A detailed history was
taken, and an aural examination was performed under the
microscope (otomicroscopy). The patients with keratin debris in the EAC underwent removal, and the patients with
aural polyp underwent polypectomy during the otomicroscopy, with the local inﬁltration of 2% lignocaine with
1:2,00,000 of adrenaline. EACC was deﬁned as disruption
of the skin of the EAC with cholesteatoma with underlying
focal bony destruction. The ﬁnal diagnosis of EACC was
conﬁrmed during surgery.
Preoperative HRCT of the temporal bone, with scans in
0.6-mm cuts, was performed in all cases. The axial and
coronal views of the HRCT were studied, including bone
window and soft-tissue window. The clinical presentation,
the ﬁndings on the HRCT of the temporal bone, as well as the
treatment provided were analyzed. The Microsoft Excel
(Microsoft Corp., Redmond, WA, US) software was used for
data recording and analysis.

Fig. 1 External auditory canal cholesteatoma after elevation of the
tympanomeatal ﬂap via the postaural approach (a, anterior canal wall;
b, external auditory canal cholesteatoma; c, destruction of the
posterior canal wall; d, destruction of the inferior canal wall).

reduced hearing in three patients, and facial palsy in one
patient. Some patients had multiple complaints. On aural
examination, six patients had destruction of the canal wall
with cholesteatoma with intact tympanic membrane, two
patients had an aural polyp, and one patient had sagging of
the posterior canal wall, leading to a narrow ear canal. One of
the patients with an aural polyp had grade-II facial nerve
palsy. ►Fig. 1 shows the cholesteatoma in the EAC after
elevation of the tympanomeatal ﬂap via the postaural
approach.
On the HRCT of the temporal bone, there was soft-tissue
density in the EAC with destruction of the canal wall in all
nine cases (►Figs. 2 and 3). Five patients had erosion of the
posterior canal wall, four had erosion of the inferior canal
wall, two had erosion of the superior canal wall, and three
had circumferential erosion of all the canal walls. More than
one wall of the EAC was eroded in most of the cases, most
commonly the posterior and the inferior walls. Mastoid

Results
We found 9 patients, 7 males and 2 females, with an average
age of 30 years (range: 14 to 38 years) who had undergone
surgery for EACC from April 2017 to March 2020. The disease
was in the left ear in six cases, and in the right ear in three
cases. There was no bilateral disease in the present study. The
predisposing factors identiﬁed were smoking in two
patients, and ear picking in four patients. Three patients
didn’t have any predisposing factors for EACC.
At our center, we see around 6,000 new otological cases
each year, and the incidence of EACC is of 0.5 per 1,000 new
otological patients.
Chronic otorrhoea was the most common symptom of all,
with six out of the nine patients presenting with this
symptom. It was followed by otalgia in three patients,
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Fig. 2 High-resolution computed tomography of the temporal bone
showing normal middle ear and bone destruction of the left posterior
canal wall with extension of the soft tissue to the mastoid.
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Fig. 3 High-resolution computed tomography of the temporal bone
showing normal middle ear and soft-tissue density in the external
auditory canal with circumferential bony destruction.

involvement was observed in eight patients. The sinus plate
was dehiscent in two cases, as well as the dural plate. The
facial nerve was dehiscent in three cases. Extension of the
soft tissue to the middle ear was observed in one case.
All eight patients who had mastoid involvement underwent canal-wall-down mastoidectomy. One patient with the
disease limited to the EAC underwent debridement of the
cholesteatoma with canalplasty. The clinical and radiological
characteristics of the patients are shown in ►Table 1.

Discussion
Cholesteatoma is formed by stratiﬁed squamous epithelium
which accumulates desquamated keratin debris and has the
property of bone erosion.4 It is most commonly found in the
middle-ear cavity and the mastoid; however, though rare, it
can occur in the EAC. The annual incidence of EACC in the
general population is of 0.15 cases per 100,000 individuals,
as compared with 9.2 cases per 100,000 individuals per year
for middle-ear cholesteatoma.4 Anthony and Anthony1 found
an incidence of EACC of 1 per 1,000 new patients visiting in
otology clinic. In the present study, the incidence of EACC
was of 0.5 per 1,000 new otology patients.
In a study by Holt,5 the mean age of the patients with EACC
was of 62 years. Piepergerdes et al.3 showed that EACC is a
disease found in the elderly population. The mean age of the
patients in the present study was 30 years, ranging from 14
to 38 years. This contradicts earlier studies, for EACC can also
be found in younger patients.
Tos6 has classiﬁed EACC as primary, secondary, and cholesteatoma associated with congenital atresia of the external
ear. In primary EACC, there is no obvious etiology. Secondary
EACC may be due to previous trauma, surgery, radiation
exposure, or chronic inﬂammation of the EAC. The most
common forms of trauma are due to the use of Q-tips and
poorly-ﬁtted hearing aids.7
All of the nine cases in the present study, were of primary
EACC. The exact pathogenesis behind the development of
primary EACC is still unknown. Many studies8–11 state that
primary EACC results from a reduced migratory capacity of
the canal epithelium, which leads to “keratinization in situ.”
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However, Bonding and Ravn,12 in their study published in
2008, showed no difference in the rate of epithelial migration
between normal ears and those affected by EACC. Primary
EACC has been epidemiologically linked with microtraumas
and smoking, leading to microangiopathy in the ear canal,
which causes keratin deposition due to poor blood supply.10,13 In the present study, the predisposing conditions
identiﬁed were smoking and the habit of picking the ear. It
has also been postulated that a piece of exposed bone in the
auditory canal due to trauma becomes infected and sequestered, the epithelium migrates into this bony abnormality,
and the cholesteatoma is formed.14 One study15 has linked
primary EACC to anomalies of the branchial arch. Recently,
immunohistochemical investigations16–18 found that the
vascular endothelial growth factor and the hepatocyte
growth factor were elevated in EACC specimens.
The clinical symptoms commonly observed are otorrhoea,
otalgia, hearing loss, aural fullness, and itching. Some cases
may be asymptomatic. In a meta-analysis, Dubach et al,13
found the most common presenting symptoms of primary
EACC to be unilateral otorrhoea and otalgia. In the present
study, the most common symptom was otorrhoea (present in
six patients). Otalgia and hearing loss were the other symptoms. One patient presented with chronic otorrhoea, aural
polyp and grade-II facial palsy for two weeks. This patient
had an EACC that extended to mastoid, eroding the vertical
part of the facial canal, and the sinus and the plates. It is very
rare to see a case of EACC leading to complications such as
facial palsy.19 One rare case of EACC extending to the jugular
foramen has been reported by Hartley et al.20 in 1995.
An aural examination may show focal areas of bony erosion
in the EAC, with keratin debris, wax, or granulation with
underlying cholesteatoma, aural polyp, stenosis, and sometimes widened canal due to bony erosion. The most common
ﬁnding in the present study was erosion of the bony canal wall
with keratin debris and intact tympanic membrane. The
posterior and inferior canal walls were commonly eroded, as
shown in the other studies.5,8,10 The tympanic membrane was
intact in most of the cases in the present study, which is in line
with the description made by Piepergerdes et al.3 for EACC.3 In
the present study, there was one case of sagging of the
posterior canal wall due to cholesteatoma, which lead to the
destruction of that wall. Holt5 described dried up wax overlaying the cholesteatoma as a common ﬁnding in EACC.
According to his study, the aging cerumen gland produces
dried up wax that adheres to the skin of the ear canal, trapping
desquamated epithelial cells. An aural examination was performed with otomicroscopy in the present study. However, the
use of the otoendoscope for the diagnosis and treatment of
EACC may have added beneﬁts, due to its wide angle of view
and better visualization.21,22
The variability in clinical spectrum of EACC often leads to
misdiagnosis. A radiological investigation serves as an adjunct to diagnose this rare condition. However, there are only
a few articles available which focus on the radiological
features of EACC.8,10 High-resolution computed tomography
of temporal bone helps in the diagnosis of EACC. It also helps
to know the extent of the disease to plan the management of
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35

9

Male

Male

Male

Male

Male

Female

Female

Male

Male

Left otalgia

Right hearing loss

Left otorrhoea,
left hearing loss

Right otorrhoea

Left otorrhoea, otalgia

Left otorrhoea, otalgia

Right hearing loss

Left otorrhoea,
left facial palsy
for 2 weeks

Left otorrhoea

Symptoms

Ear picking

None

Ear picking

None

Ear picking

Ear picking

None

Smoking

Smoking

Predisposing
factors

None

None

Destruction of the canal ﬂoor with
cholesteatoma, intact tympanic
membrane

None

None

None

None

None

Left facial palsy

None

Complications

Destruction of the posterior canal
wall and ﬂoor with cholesteatoma,
intact tympanic membrane

Polyp in the external auditory canal

Destruction of the canal ﬂoor with
cholesteatoma, intact tympanic
membrane

Destruction of the posterior canal
wall and ﬂoor with cholesteatoma,
intact tympanic membrane

Posterior canal destruction with
cholesteatoma, intact tympanic
membrane

Sagging of posterior canal wall

Polyp in the external auditory canal

Destruction of the posterior canal
wall with cholesteatoma, intact
tympanic membrane

Clinical findings

Inferior

Posterior, inferior

Circumferential

Posterior, Inferior

Posterior, inferior

Posterior, superior

Circumferential

Circumferential

Posterior, superior

Canal wall erosion

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Mastoid
involvement

Dehiscent dural and sinus plates

Dehiscent 2nd genu,
horizontal and vertical
facial canal, soft tissue
in the middle ear

Canal-wall-down
mastoidectomy

Dehiscent 2nd genu,
vertical facial canal

Debridement with
canalplasty

Canal-wall-down
mastoidectomy

Canal-wall-down
mastoidectomy

Canal-wall-down
mastoidectomy

Canal-wall-down
mastoidectomy

Canal-wall-down
mastoidectomy

Canal-wall-down
mastoidectomy

Canal-wall-down
mastoidectomy

Treatment

Dehiscent vertical facial
canal, sinus and dural
plates

Others

Findings on high-resolution computed tomography

Note: All of the patients had soft-tissue density in the external auditory canal with bony erosion on high-resolution computed tomography of the temporal bone.

30

36

5

8

27

4

30

14

3

7

28

2

28

38

1

Gender

External Auditory Canal Cholesteatoma

6

Age
(years)

Patient

Table 1 Clinical and radiological characteristics of patients with external auditory canal cholesteatoma
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the patients. On the HRCT, EACC is observed as soft-tissue
density in the EAC, with adjacent bony erosion and intramural bone fragments.10 The soft-tissue density may line the
wall of the EAC, or it may occlude whole lumen of it, with
bony erosion and variable extension to adjacent structures.
The bone erosion may be smooth or irregular.10 The softtissue density and bony erosion were observed in all of the
nine cases in the present study. In cases of primary EACC, the
posterior and inferior canal walls are usually eroded, as
obserfved in the present study. However, erosion of the
anterior and superior canal walls, as well as circumferential
erosion, may also be observed. Secondary EACC may show
multifocal and random locations of bone erosion.23 On the
HRCT, extension of the disease to the middle-ear cavity,
mastoid, temporomandibular joint, dehiscence of the facial
canal, labyrinth, semicircular canal, tegmen tympani and
sinus plate should be observed, because these features may
change the surgical management.
In 2010, Shin et al.24 staged EACC based on clinical and
radiological ﬁndings: stage I is the disease limited to the EAC;
stage II is the disease invading the tympanic membrane and
the ear canal; stage III is the disease creating a defect of the
ear canal and involving the cortex of the mastoid bone; and
stage IV is the disease in areas beyond the temporal bone.
This staging system is easy to follow, and it provides treatment plans according to each stage. In the present study,
eight cases were in stage III, and one case was in stage I. All
patients in stage III underwent canal-wall-down tympanomastoidectomy with meatoplasty. The patient in stage I
underwent debridement of the cholesteatoma with
canalplasty.
The differential diagnosis of EACC includes keratosis
obturans, chronic otitis externa, necrotizing otitis externa,
postinﬂammatory medial canal ﬁbrosis, and neoplasms of
the EAC. Clinical and radiological correlation helps to distinguish these conditions from EACC.
Keratosis obturans usually presents in younger patients
with bilateral otalgia and conductive hearing loss. After
removal of the keratin debris, gross widening/ballooning of
the bony EAC will occur.3 However, in EACC, there will be
focal bony erosion most of the times. Chronic otitis externa
and postinﬂammatory medial canal ﬁbrosis is differentiated
from EACC on the basis of history and examination ﬁndings.
There may be history of trauma, skin eczema, burns or
previous surgery that predispose to chronic otitis externa.
On aural examination, there may be granulation, edematous
skin, ﬁbrosis, or debris within the canal without bony
erosions.4 A radiological investigation performed in cases
of canal atresia postﬁbrosis will further help differentiate
this condition from EACC. Necrotizing otitis externa (NOE)
usually occurs in elderly patients with diabetes mellitus due
to infection by Pseudomonas aeruginosa. Patients with NOE
present with severe otalgia, otorrhoea and granulation tissue
or edema in the EAC. Cranial nerve palsy is more frequently
observed in NOE than in EACC. Apart from the HRCT of
temporal bone, a technitium-99m (Tc-99m) radionuclide
scan will help in the diagnosis by showing the bony involvement even before the bony erosion is visible.25 To distinguish
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EACC from neoplasms of the EAC, tissue biopsy is of utmost
importance, along with the radiological ﬁndings of the HRCT
of the temporal bone and contrast-enhanced magnetic resonance imaging.
The limitations of the present study are its retrospective
nature, with a small sample size and lack of data on the
histopathological examination of the diseased epithelium.
Further studies may be performed to compare the differences between the histopathological examination and the
immunohistochemical markers of cholesteatomas of the EAC
and those of the middle ear and the mastoid.

Conclusion
External auditory canal cholesteatoma is a rare condition. It
can affect younger adults of any gender, as opposed to the
previous belief that it only affected the elderly population.
The common symptoms include otorrhoea, otalgia and hearing loss. Some patients may present with complications. The
most commont ﬁnding on clinical examination is destruction
of the posterior and inferior canal walls, with cholesteatoma
or keratin debris and intact tympanic membrane. However,
the patients may have variable clinical ﬁndings, which could
lead to misdiagnosis. The most common ﬁnding on HRCT of
the temporal bone is soft-tissue density in the EAC with bony
erosion and variable extension to the adjacent structures.
The ﬁndings of the HRCT of the temporal bone should be
correlated the with clinical ﬁndings to formulate the correct
diagnosis.
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