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Abstract
Background: Acquired cholesteatomas are commonly seen in patients less than 30 years. There is a typical history of recurrent middle 
ear infections with tympanic membrane perforation. The diagnosis of cholesteatoma is usually made on otologic examination.
Objective: The aim of the work was to study the role of high resolution computed tomography (HRCT) in detecting, evaluating, and 
diagnosing middle ear cholesteatoma.
Patients and methods: This was a prospective study that included 56 consecutive patients with chronic suppurative otitis media, unsafe 
type cholesteatomas. Each patient was subjected to full clinical evaluation, and HRCT examination. Intravenous contrast media was 
used in some patients with suspected intracranial complication. Preoperative radiological data were correlated with data related to surgi-
cal findings.
Results: The study showed that a high incidence of cholesteatoma in the third decade of life. The scutum and lateral attic wall were the 
most common bony erosions in the middle ear bony wall (64.3%), and the incus was the most eroded ossicle in the middle ear (88.2%). 
Sclerosing of mastoid air cells were encountered in 60.7% of patients and the lateral semicircular canal was affected in 9%, while facial 
canal erosion was found in 21.4%. Temporal bone complications are more common than intracranial complications. 
HRCT findings were compared with operative features; the comparative study included the accuracy and sensitivity of HRCT in detecting 
cholesteatoma (92.8%), its location and extension (96.4%), ossicular chain erosion (98%), labyrinthine fistula and intracranial complica-
tions (100%).
Conclusion: The important role of HRCT scannig lies on the early detection of cholesteatoma, and more conservative surgical 
procedures can be used to eradicate the disease.
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Introduction
Otitis media remains a significant international health 
problem in terms of prevalence, economics, and 
sequelae. Chronic suppurative otitis media is divided 
into two main clinical types: chronic suppurative oti-
tis media without cholesteatoma that is recognized 
clinically as safe type, and chronic suppurative otitis 
media with cholesteatoma, or unsafe type.1

Cholesteatoma is a cystic lesion composed of 
epithelium and stroma surrounded by inflammatory 
reaction.2

The ability of high resolution computed tomogh-
raphy (HRCT) to predict accurately the status of the 
structures of the temporal bone represents a major 
advance in delineating pathology prior to surgical 
exploration of ears with cholesteatoma.3

A variety of standard surgical approaches is cur-
rently used to remove cholesteatomas. All of these 
procedures can be categorized as either intact canal 
wall or canal wall down approaches.4

The aim of this work is to study the role, value, 
and impact of HRCT in detection, evaluation, and 
diagnosis of middle ear cholesteatoma.

Patients and Methods
The study was approved by the research ethics com-
mittee of the Faculty of Medicine, Minia University. 
All patients gave their written, informed consent to 
participate in the study.

The study includes 56 consecutive patients who pre-
sented to the department of ear nose and throat (ENT) 
at Minia University Hospital from Septemper, 15th,  
2009 through February, 28th, 2010. Twenty six patients 
were male and 30 were female; their ages ranged from 
9 to 65 years old with mean age of 25.6. All patients 
were diagnosed clinically as chronic suppurative oti-
tis media with acquired cholesteatoma and presented 
with chronic scanty ear discharge, which is offensive, 
marginal tympanic membrane perforation, and con-
ductive hearing loss. Some patients presented with 
signs of cranial and/or intracranial complications.

Clinical history was taken for every patient, and 
all were given a full ear, nose, and throat (ENT) 
examination with careful otoscopic and micoscopic 
ear examination. In addition, a full audiological eval-
uation was done in the form of pure tone audiometry, 
tymanometry, speech discrimination score, and sta-
pedial reflex.

Exclusion criteria were previous ear surgery, pre-
vious head trauma, and known history of sensory 
neural hearing loss.

Radiological evaluation was done using HRCT 
for all patients using GE CT/PROSPEED plus Ver 
0.04 scanner with 512 elements. Zooming and magni-
fication were done for the petrous bone on each side. 
Contrast enhancement was done for patients with sus-
pected intracranial complications. The hallmarks of the 
cholesteatoma on CT scan are based on the presence of 
one or more of the following: (1) nondependent soft tis-
sue density mass associated with attic, mesotympanum 
or antrum, (2) typical location, and (3) bony erosion 
of the middle ear bony walls (ie, scutum, attic wall, 
tympanic spine, tegmen, sigmoid sinus plate, Korner’s 
septum, posterior and superior metal wall) erosion of 
the ossicles, scalloping of the mastoid, or erosion of 
the semicircular canal and facial nerve canal.5

All patients were carefully prepared. Operative 
procedures performed were intact canal wall (ICD), 
canal wall down (CWD), or atticotomy. The type of 
surgical procedure depended on the site and extent 
of the lesion. Correlation between operative data and 
imaging studies was done.

Results
The results of our study showed that the highest inci-
dence of cholesteatoma was in third decade while the 
lowest incidence was in the sixth decade. A higher 
proportion of patients were female (53.6%) than male 
(46.4%). Chronic ear discharge with hearing loss was 
the main clinical presentation (60.7%).

Type of cholesteatoma is presented in Table  1. 
Combined pars flaccida and pars tensa cholesteatoma 
were the most commonly encountered type, detected 
in 35.7% of patients. Also commonly detected was 
pars flaccida type.

Location and extent of cholesteatoma
Extensive holotympanic acquired cholesteatoma 
was the most common, found in 32.14% of patients, 

Table 1. Type of cholesteatomas.

Type of cholesteatoma No. of patients %
Pars flaccida cholesteatoma 20 35.71
Pars tens cholesteatoma 16 28.57
Combined cholesteatoma 20 35.71

http://www.la-press.com


Cholesteatoma and HRCT

Clinical Medicine Insights: Ear, Nose and Throat 2013:6	 23

Table 2. Location and extant of cholesteatoma.

Location and extension No. of patients %
Attic 16 28.57
Attico-antral 12 21.42
Mesotympanum 10 17.85
Extensive (holotympanic)  
extended to mastoid antrum

18 32.14

Total 56 100

Table 3. Middle ear bony wall erosion.

Bony wall erosion No. of patients %
Blunted scutum 10 17.85
Eroded scutum  
and lateralattic wall

36 64.28

Eroded tegmen 10 17.85
Thinning of the tegmen 20 35.71
Eroded sigmoid sinus plate 8 14.28
Eroded superior  
and posterior meatal wall

10 17.85

Eroded Korner’s septum 36 64.28

Table 4. Integrity of the ossicular chain.

Integrity of the ossicles No. of patients %
Completely eroded  
(no ossicles)

32 57.14

Eroded malleus only 6 10.71
Eroded incus only 16 28.57
Displaced intact ossicles 2 3.57
Total 56 100.0

followed by attic cholesteatoma, found in 28.6% of 
patients. Table 2 shows the location of cholesteatoma.

Bony erosion of the middle ear bony walls
The scutum and lateral attic wall erosion was the most 
common finding, encountered in 64.3% of patients, 
followed by eroded Korner’s septum, found in 64.2%. 
Table 3 shows the erosion in the middle ear cavity.

Integrity of the ossicular chain
The incus was the most commonly eroded, found in 
88.2% of patients, followed by malleus, found in 
67.9%. Table 4 reveals the integrity of ossicular chain.

Involvement of hidden area
The hidden areas are sinus tympani and facial recess. 
Figure 1 shows the involvement of hidden areas.

The state of mastoid air cells
Sclerotic mastoid was the most common finding 
encountered in 60.7%. Figure  2  shows the state of 
mastoid air cell.

The labyrinth
The lateral semicircular canal fistula was the most 
common finding, encountered in 17.8% of patients. 
The condition of inner ear structures are presented in 
Figure 3.

Integrity of facial nerve canal
Intact facial nerve canal was encountered in 71.4% 
of patients, and eroded in 21.4%. Table 5 shows the 
condition of facial nerve canal.

Condition of the other ear
The incidence of bilateral cholesteatoma was 3.57% 
in the studied sample. Table 6 shows the condition of 
the other ear.

Complications of cholesteatoma
Cranial complications were more common than intrac-
ranial complications. Table 7 shows the percentage of 
each complication.

The correlation between HRCT and operative 
features in the studied patients revealed that most 
radiological pathology correlated with the operative 
findings. Table 8 shows the correlation between CT 
findings and operative features. Figures 4–8 show the 
HRCT cholesteatoma in different parts of the middle 
ear cleft.

Discussion
HRCT is most valuable for detection of early erosive 
changes in the ossicles, particularly in the smaller parts, 
as well as in the detection of non -dependent soft tissue 
opacification suggestive of cholesteatoma, is usually 
made on otologic examination.6

Our prospective study was composed of 26 males 
and 30 females, diagnosed as acquired cholesteatoma 
with ages ranging from 9 years to 65 years. The high-
est incidence of cholesteatoma was in the third decade 
while the lowest incidence was in sixth decade.

It is stated that acquired cholesteatoma is inflammatory 
lesion that may occur at any age but are more com-
monly seen in patients less than 30 years of age. There 
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is typically a history of recurrent middle ear infections, 
with tympanic membrane perforation.7 A study done by 
Kemppainen et  al, showed that the incidence of cho-
lesteatoma was higher among males under the age of 
50 years.8 In this study, recurrent attacks of otitis media 
were present in 72.4% of cholesteatoma patients.

Our study showed that conductive hearing loss 
was present in 34 patients (60.71%); otorrhea was a 
constant in 10 patients (17.85%); other clinical fea-
tures such as signs of increased intracranial tension 
were present in 8 patients (14.28%); facial paresis, in 
2 patients (3.57%); vertigo; and sensory neural hear-
ing loss, in 2 patients (3.57%) each these clinical fea-
tures are coincident with the presentation described 
in the literature by Seiden et al and Balleneger who 
reported that ear discharge and hearing loss are the 
main symptoms of patients with cholesteatoma; hear-
ing loss varies from trivial to severe.1,9

Cholesteatoma can be accurately diagnosed by HRCT 
scan. Mafee et al reported in his series of 48 patients 
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Figure 2. Integrity of mastoid air cell system.

0
 No. of patients %

10

20

30

40

50

60

70

80
Intact inner ear
structures

Lateral semicircular
canal (LSC) fisula

Eroded inner ear
structures (cochlea,
vestibule and
semicircular canals)

Eroded IC

Figure 3. Integrity of the inner ear.

Table 5. Integrity of the facial nerve canal.

Facial nerve canal state No. of patients %
Intact 40 71.42
Dehiscent DNC 4 7.14
Eroded ENC 12 21.42
  Proximal tympanic segment 2 3.57
  Distal tympanic segment 4 7.14
  All tympanic segment 4 7.14
  Vertical segment 2 3.57
Total 56 100.0

Table 6. The condition of the other ear.

Other ear No. of patients %
Normal other ear 40 71.42
Diseased 16 28.57
Chronic suppurative otitis media 14 25.0
Cholesteatoma 2 3.57

Table 7. Temporal bone and intracranial complications of 
56 patients with cholesteatoma.

Complication No. of patients %
Temporal bone complications
Complete ssicular destruction 32 57.14
Automastoidectomy 20 35.71
Mastoid wall fistula 10 17.85
Conductive hearing loss 30 53.75
Total hearing loss 2 3.57
LSC fistula 6 21.42
Mastoid abscess 2 3.57
Post auricular and zygomatic  
abscess

10 17.85

Eroded sigmoid sinsus plate 8 14.28
Intracranial complications
Cerebellar abscess 2 3.57
Cerebral abscess 2 3.57
Extradural abscess 2 3.57
Otitic hydrocephalus 2 3.57
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Figure 1. The involvement of hidden areas (sinus tympanic and facial 
recess).
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with cholesteatoma that 46 of them (96%) were diag-
nosed correctly using preoperative HRCT scans.10

One of the important advantages of the HRCT 
scan is the detection of early cholesteatoma with sub-
tle bony erosion or ossicular displacement. This early 
detection by HRCT scan with the use of a simple 

noninvasive surgical technique (atticotomy) will 
solve the problem and preserve hearing.

In the current study, small attic and mesotym-
panic cholesteatoma was detected in 12 patients. 
Early Prussak’s space cholesteatoma was detected 
in 4 patients as a localized small soft tissue density 

Table 8. Correlation between CT findings and operative features of 56 patients with cholesteatoma.

Features Finding  
in CT

Operative  
features

False  
negative

False  
positive

Accuracy Sensitivity %

Tissue mass 52 52 0 0 100 100 92.8
Typical location 54 54 0 0 100 100 96.4
Bony erosions 56 56 0 0 100 100 100
Incus erosion 48 50 2 0 96 96 85.71
Malleus erosion 38 38 0 0 100 100 67.86
LSC fistula 12 12 0 0 100 100 21.42
Tegmen erosion 10 8 0 2 94.4 100 17.85
Facial canal
Intact 42 42 0 0 100 100 75
Eroded 10 12 2 0 96.4 83.3 17.8
Dehiscent 4 4 0 0 100 100 7.14
Eroded SSP 8 8 0 0 100 100 14.28
Eroded Ks 36 36 0 0 100 100 64.28
Intracranial 
complications

8 8 0 0 100 100 14.28

Abbreviations: SSP, Sigmoid sinus plate; KS, Korner’s septum.

Figure 4. High Resolution CT examination of the petrous bone. (A) Axial 
and (B–D) Coronal reveled evidence of abnormal soft tissue density 
completely opacified the right tympanic cavity. 
Notes: It erodes the scutum, and lateral epitympanic wall, destruct the 
ossicular chain. The lesion is connected with the mastoid antrum. The 
tympanic segment of the facial nerve canal is eroded. (right epitympanic 
and antrum cholesteatoma).

Figure 5. Left attico-antral cholesteatoma. High resolution CT examina-
tion of the petrous bone. (A–C) Coronal section anterior tympanic level. 
(B) Axial midtympanic level reveled evidence of abnormal soft tissue 
density involve the left middle ear cavity.
Notes: The lesion involve the attic and extend to the mesotympanum. 
The bony ossicles show erosion of incus body. Near complete sclerosis 
of left mastoid air cells. No intracranial extension.
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Joselitol et al stated that signs indicating choleste-
atoma in the attic include erosion or destruction of 
scutum and widening of the aditus and antrum with 
loss of the “Figure 8” appearance.12

In the present study, HRCT scans demonstrate the 
involvement of posterior tympanic recesses (sinus 
tympani and facial recess) by cholesteatoma masses. 
In 22 patients of 56 patients (39.3%). The anterior tym-
panum was involved in 12 patients (21.4%). This is 
consistent with Hasso et al and Mafee et al, who men-
tioned that HRCT could demonstrate cholesteatoma in 
hidden areas such as post tympanic recesses, which 
could not be detected by the otologic examination.10,13

Ossicular chain erosion occurred in 57% of 
patients. The literature presents similar results, with 
sensitivity ranging from 80% to 100%.14

Our study showed that that 17.8% of patients had 
labrynthine fistula, which agrees with the results of 
Palva, who concluded that the labyrinthine fistula 
may occur in 10% of patients with chronic ear infec-
tion due to cholesteatoma.15

Our study showed that the incidence of intrac-
ranial complication is 14.3%. In the present study, 

Figure 6. Left attico antral cholesteatoma. High Resolution CT examina-
tion of the petrous bone. (A and B) Axial sections. (C and D) Coronal 
sections reveled evidence of abnormal soft tissue density involve the left 
middle ear cavity.
Notes: The lesion extend through the attic with widening of its opening 
and thinning of the roof of the left middle ear cavity. The bony ossicles are 
not visualized. near complete sclerosis of the left mastoid air cells.

Figure 7. High resolution CT examination of petrous bone. (A) Axial and 
(B–D) Coronal cuts reveled completely opacified right middle ear cav-
ity and right mastoid antrum with bony erosion of antero-lateral wall of 
antrum as well as the incus, intact malleus head and neck. 
Note: Associated with opacified right mastoid air cells with variable sized 
pockets (cavities) the largest seen at the mastoid tip …. abscess.

Figure 8. Left extensive cholesteatoma. High resolution CT. (A and B) 
Axial and (C and D) Coronal cuts showing a well defined radical cavity 
involving the left mastoid, connected with the antrum with marked expan-
sion of the aditus ad antrum, mastoid antrum and epitympanic cavity. 
Notes: This is associated with complete destruction of the left middle ear 
cavity including the ossicular chain, thinning out of tegmen tympani with 
bony defect through the postero-lateral mastoid wall. The anterior limb of 
the left lateral semicircular canal is eroded.

mass slightly eroding the scutum and displacing the 
ossicles medially.

Mafee et al10 and David et al11 described the criteria 
indicating cholesteatoma  as “blunting of the scutum’s 
normally sharp tip is often the earliest sign of attic 
cholesteatoma.”10,11
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complications were encountered in 8 patients in the 
form of cerebeller abscess, cerebral abscess, extra-
dural abscess, and otitic hydrocephalus.

The patients presented with the general ill con-
ditions headache and fever. A neurosurgeon was 
consulted for operative interference. Graziela 
et  al concluded in their study that brain abscess is 
the most common intracranial complication and 
mostly affects the temporal lobe and cerebellum.16 
El-Essawy et al17 in a series of 32 cases concluded 
that temporal bone complications including bone 
erosion and cavity formation were seen in all patients 
with cholesteatoma (100%) and sclerosis of the mas-
toid and ossicular destruction were seen in 93.81% 
of patients. Intracranial complications presented in 
21.7%.17

Our study showed that all patients with cholesteatoma 
had at least one of the HRCT criteria indicating 
cholesteatoma, and 54 (92.8%) patients showed all 
3 features of radiological findings of cholesteatoma. 
Fifty-four patients were accurately diagnosed with 
HRCT scans that correlated with surgical findings. This 
coincides with Mafee et al who repoted in their series of 
48 patients with cholesteatoma that 46 of them (96%) had 
been diagnosed correctly with preoperative HRCT.10

Chee et al concluded in their series of 36 patients 
that 34 patients (94.4%) had been correctly diagnosed 
by HRCT.4

Joselito et al reported in their series of 64 patients 
that the analysis of the preoperative HRCT scan cor-
related with the surgical findings and histopathologic 
reports with a high degree of accuracy (96.8%).12

Hassman et al in a series of 60 patients reported 
that there is good correlation between HRCT find-
ings and operative features in cholesteatoma for most 
middle ear structures.18

In a study done by Joselito et al in a series of 
64 patients there were 4 cases (6.3%) that had 
labyrinthin fistula found on HRCT, but only 3 (4.7%) 
were in agreement with surgical findings.12

Anelise et  al stated that the lateral semicircular 
canal erosion was present in 2 cases and was correctly 
identified by preoperative HRCT.19 Chee et al in their 
series concluded that 5 cases out of 6 lateral semi-
circular canal fistula were detected by preoperative 
HRCT.4

Stephenson et  al stated that preoperative HRCT 
scanning is very precise in diagnosing labyrinthine 

fistula (100% sensitivity), and its radiologic size helps 
to predict the type of the fistula.20

Our results are in agreement with Joselito et al,12 
Anelise et al,19 Chee et al,3 and Stephenson et al,20 in 
that the sensitivity of HRCT to detected labrynthine 
fistula was 100%.

The present study revealed that of 12 patients 
with surgically confirmed facial canal erosion, only 
10 patients were detected by HRCT with accuracy 
(96.4%) and sensitivity (83.3%).

Joselito et  al stated that preoperative demonstra-
tion of facial nerve canal involvement was often dif-
ficult not only because of the small size of the facial 
nerve canal but also due to its oblique orientation and 
the presence of developmental dehiscence, particu-
larly when abutted by the soft tissue.12 Our results are 
supported by the findings of Sethom et al, who stated 
that HRCT scan analysis of middle ear bone struc-
tures shows satisfaction with 83% of sensibility and 
concluded that preoperative computed tomography 
is necessary for the diagnosis and the evaluation of 
chronic middle ear cholesteatoma in order to show 
extending lesions and to detect complications. This 
HRCT analysis and surgical correlation have showed 
that sensibility, specificity, and predictive value of 
HRCT scans depend on the anatomic structure impli-
cated in cholesteatoma damages.21

Conclusions
From the study results we conclude that:

1.	 Patients with cholesteatoma should be scanned 
in both axial and coronal planes as many relevant 
structures are best seen in only one of these planes. 
The use of single plane may lead to mistakes 
because the structures parallel to the plane of sec-
tion are not visualized.

2.	 HRCT scanning is a unique method of detection 
of early cholesteatoma as well as detection of cho-
lesteatoma in hidden areas. In addition, HRCT 
scanning serves as a road map to assist the surgeon 
during cholesteatoma surgery.

3.	 With the more prevalent use of HRCT scanning, 
considerable morbidity may be avoided. Because 
of the ability to see middle ear structures with great 
clarity, more limited and more directed procedures 
can be done to eradicate disease while preserving 
function.
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Recommendation
We recommend that the study should be done on 
large number of patients as well as at multiple 
centers.
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