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Middle ear cholesteatoma: characteristic CT findings in 64 patients
Joselito L. Gaurano, MD; Ismail A. Joharjy, MD

BACKGROUND: High resolution computerized tomography (HRCT) is valuable for 
detection of early erosive changes suggestive of cholesteatoma. The aim of our study 
was to determine characteristic CT findings in patients with middle ear cholestea
toma.
METHODS: We conducted a retrospective review of CT scans and surgical and his- 
topathological reports in 64 patients with middle ear cholesteatoma (35 male, 29 
female; age range, 7-80 years, median age, 22 years). CT scans were evaluated for the 
presence of intra-tympanic non-dependent soft tissue density, the extent of middle ear 
involvement, bone expansion and thinning, and bone erosions involving the ossicles 
and adjacent structures.

RESULTS: Middle ear cholesteatoma was more common in male patients and in pa
tients aged 20-35 years. All patients had soft tissue density in the middle ear. Fifty-nine 
(92%) had expansion of the aditus and mastoid antrum, 59 (92%) had erosions of 
the ossicles, with involvement of the long process of the incus in 48 (75%), 55 (86%) 
had an eroded scutum, 55 (86%) an eroded facial nerve canal, 57 (89%) an eroded 
Koerner's septum, which was totally destroyed in 19 (27%), 48 (75%) had tegmen ero
sion, and 63 (98%) had erosions of the antral walls. The correlation of pre-operative CT 
with surgical and histopathological findings was 97%.
CONCLUSION: Middle ear cholesteatoma is a distinct clinical entity with character
istic findings that may be suggested by CT imaging. These findings should alert the 
clinician to the possibility of cholesteatoma, which will guide in the surgical approach 
and treatment plan.
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Middle ear cholesteatoma, which is more 
often acquired than congenital, has been 
recognized clinically and radiologically for 
many years.1,2,3 Acquired cholesteatoma is 

the main complication of chronic otitis, resulting from 
ingrowth of the keratinizing squamous epithelium, from 
the external acoustic meatus to the middle ear through the 
tympanic membrane.1,3 The hallmarks of cholesteatoma 
are a soft tissue mass-like opacity in the middle ear cavity 
and mastoid antrum associated with smooth bony erosion 
of the ossicles and expansion of adjacent structures.4 The 
radiographic appearance of the soft tissue itself does not 
differ, whether it is cholesteatoma or granulation tissue, 
but the association of bone erosion is highly suggestive 
of cholesteatoma. The absence of abnormal soft tissue on 
CT essentially excludes cholesteatoma.5 To minimize the 
interpretative errors of mild bone erosions, particularly 
the tegmen, the lateral semicircular canals and horizontal 
portion of the facial nerve canal, familiarity with the ra
diographic variations and comparison with the normal side 
are valuable.5,6 High resolution computerized tomography 
(HRCT) is most valuable for detection of early erosive 
changes in the ossicles, particularly in the smaller parts such

as the incudostapedial junction, as well as in the detection 
of non-dependent soft tissue opacification suggestive of 
cholesteatoma. The purpose of our study was to review 
the computed tomography (CT) findings in patients with 
surgically proved middle ear cholesteatoma in an attempt to 
determine characteristics suggestive of the disease entity.

Methods
We retrospectively reviewed CT scans and compared them 
with surgical and histopathological results in 64 patients 
with middle ear cholesteatoma (35 male, 29 female; median 
age, 22 years; mean age, 36.5 years; age range, 7-80 years). 
The criteria for diagnosis were chronic intermittent aural 
discharge associated with either a marginal tympanic mem
brane perforation or a tympanic membrane inadequately 
visualized owing to the presence of granulations or squa
mous debris in the external auditory meatus.5

The radiologic demonstration of the different dis
ease manifestations and anatomical changes necessitated 
high resolution computed tomography (HRCT) tech
nique. Scans were performed along the axial and direct 
coronal planes in all cases. Non-contrast CT was adequate. 
However, intravenous contrast medium was given in some
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patients when brain extension was 
suspected. Scans were done using the 
Siemens Somatom Volume Zoom. 
Parameters applied included 512 ma
trix, 200 field of view, 1-mm section 
thickness (contiguous slices), fast scan 
mode, beam hardening correction, 
120 KV, 150 mA exposure, with ap
proximately 25 slices performed per 
examination. The operative reports of 
these patients were compared with the 
pre-operative CT scans in order to cor
relate the following features:4 location 
and extension of cholesteatoma, ero
sion of the ossicular chain, integrity of 
the facial nerve, integrity of the semi
circular canals, integrity of the teg- 
men, and extension of cholesteatoma 
outside the middle ear. In addition, in
tegrity of mastoid air cells, trabeculae, 
petrosquamosal (Koerner’s) septum, as 
well as changes in the tympanic mem
brane were similarly assessed. The CT 
studies were correlated with surgical 
and histo-pathological reports in all 
patients.

Results
Clinical findings in our series showed 
that middle ear cholesteatoma was 
more common in male patients. 
The disease was bilateral in 25 cases 
(39.06%), 20 (31.25%) were left-sid
ed, and 19 (26.69%) right-sided. The 
presenting clinical complaints were 
non-specific and consisted mainly of 
chronic otomastoiditis. Ten (15.63%) 
patients with more advanced disease 
also presented with vertigo, but only 
4 (6.25%) were found to have laby
rinthine fistula, owing to the invasion 
of the disease into the otic capsule. 
There were 3 (4.68%) who has neuro
logical symptoms due to intra-cranial 
extension of the disease; all developed 
brain abscess.

Figure 1. Coronal plane. The right mas
toid is acellular and sclerotic. Soft tis
sue mass is seen in the mastoid antrum, 
aditus ad antrum and mesotympanum. 
Scutum (spur) is blunted (white arrow
head), tegmen is intact (arrowed), but 
Koerner's septum is eroded. Note the 
absence of ossicles due to cholestea
toma. The left side is normal.

Figure 2. Axial image of left temporal 
bone demonstrates soft tissue mass 
(white dot) clearly displacing the mal- 
leo-incudal complex medially (white ar
rowhead). The left mastoid is markedly 
sclerotic and thickened with very few 
atrophic air cells. Aditus ad antrum is 
widened with loss of "figure of 8" (dou
ble black arrowheads). A  bone defect is 
seen in the tegmen anteriorly (white ar
row). Koerner's septum is gone.

Figure 3. Aggressive acquired choles
teatoma. Coronal image demonstrates 
mass in direct apposition to tympanic 
segment of facial nerve canal (ar
rowed). A small wall defect is notice
able interiorly. Bone sclerosis and few 
atrophic mastoid air cells are present. 
Trabeculations are intact.

Figure 4. Erosive cholesteatoma. 
Coronal image demonstrates soft tissue 
densifications of the middle ear cavity. 
Ossicles are totally destroyed. There is a 
labyrinthine fistula (arrowed). Marked 
sclerosis of an acellular temporal bone 
is noticeable. Tympanic membrane is 
thickened and partially obliterated.

CT findings
Soft tissue density. Acquired cholesteatomas are character
ized on CT by the presence of a non-dependent, homo
geneous soft tissue mass with a focal area of bone destruc
tion.7 In the majority of our cases, this soft tissue density 
had mass-like features (Figures 1-7). The tissue masses were

homogeneous in 62 cases (96.87%), polypoidal in 48 
(75%), non-dependent in 63 (98.44%), and expansile 
(smooth bony expansion of the attic and mastoid antrum) 
in 59 (92.20%). The mass subtotally occupied the middle 
ear cavity and antrum in 52 cases (81.25%). Only a few 
(n=7, 11%) of these soft tissue densities had totally filled 
the whole middle ear cavity, or were focally localized to the 
attic and mastoid antrum (n=5, 7.81%).
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Figure 5. Coronal CT scan of the tem
poral bones. Cholesteatoma is present 
in the left side with defective tegmen 
(arrowed).

Figure 6. Axial CT image demonstrates 
an acquired cholesteatoma on the right 
side. There is a partial loss of "figure 
of 8" (double arrowheads), absence of 
ossicles, Koerner's septum, trabeculae 
and air cells. The left side is normal. 
A normal Koerner's septum is seen as a 
short linear structure at the middle of 
the left mastoid antrum.

Figure 7. Erosive cholesteatoma. Axial 
image demonstrates expansile soft tis
sue mass (dotted) with scalloped smooth 
eroded walls (small arrowheads) of the 
attic and antrum. There is a posterior 
defect involving the left sigmoid sinus 
plate (white arrow). The ossicles are ab
sent and extension of the disease to the 
protympanum is depicted. Eustachian 
tube is obstructed.

Ossicular chains. Erosion of the ossicles is commonly 
seen with cholesteatomas, as they enlarge and come in 
contact with contiguous structures in the middle ear.8'10 O f 
the 59 (92.19%) cases with ossicular erosions, the incus was 
mosdy affected (n=48, 75%) (the long process of the incus was 
the most commonly eroded). The stapes, the second most af
fected ossicular bone (n=42, 65.62%), was also totally eroded. 
In the remaining cases (n=28, 43.75%), the stapes was seen 
but was apparently masked by the surrounding soft tissue 
density of the cholesteatoma. Although the malleus was the 
least affected bone by erosion (n=26, 40.64%), its erosions 
were the most easily observable finding (Figure 1). In our 
review, 14 cases (21.87%) showed lateral displacement and 
9 cases (14.06%) exhibited medial shifting (Figure 2).

Facial nerve canals. HRCT findings are usually straight
forward, but in the diseased middle ear the soft tissue den
sities may abut the tympanic part of the facial nerve canal. 
To clearly visualize this part of the canal, coronal images 
must be meticulously analyzed. O f the 64 cases we found, 
18 (28%) involvement with 15 (23.44%) partially eroded 
(Figure 3), and 3 (4.69%) were totally destroyed.

Semicircular canals. Due to its anatomically close prox
imity to the medial wall of the attic, the lateral semicircular 
canal is the most frequently eroded.1,4,10,11 However, a false 
impression of the canal fistula may be encountered. Thus, 
axial CT sections must be reinforced by coronal images for 
evidence of cortical thinning.4,12

One persistent complication of cholesteatoma is inva
sion of the labyrinth. The incidence of labyrinthine fistula 
secondary to cholesteatoma has remained relatively con
stant over the last 50 years.13,14 A fistula has been defined 
as invasion of the bony otic capsule.13 By far the most com
monly compromised region is the lateral semicircular canal.

The diagnosis of fistula can be made when the mass is in 
direct apposition to the membranous portion of the laby
rinth. Careful evaluation on both axial and coronal images 
for evidence of cortical thinning in all patients with middle 
ear disease is necessary.12 We have encountered a total of 
9 cases (14%) involving the lateral semicircular canals, 4 
(6.25%) positive for labyrinthine fistula and 5 (7.81%) 
partially eroded (Figure 4).

Tegmen. Overlying the epitympanum and antrum, the 
tegmen is a thin bony roof that is clearly visualized on coro
nal sections. In 46 cases (71.87%), partial erosions were 
seen and 2 (3.13%) were positive for dehiscence (tegmental 
bone defect) (Figures 2, 5). In the remaining 16 (25%), the 
tegmen was intact.

Scutum(spur). The bony scutum marks the lateral 
border of the Prussak’s space (between the malleoincudal 
complex and inferolateral wall of the attic). 12 Involvement 
of the scutum was present in 55 cases (86%) in our series. 
Forty cases (62.50%) were blunted (Figure 1) and 15 
(23.4%) were destroyed. Few cases (n=9, 14.06%) were 
intact.

Aditus ad antrum. A superoposterior communication 
between the attic and the mastoid antrum is called the 
aditus ad antrum. When cholesteatoma is present, it may 
erode its wall and widen the “waistline” (aditus) resulting in 
the loss of the “figure of 8”.4 There were 55 cases (67%) of 
involvement noted, 25 (39.06%) with loss of “figure of 8” 
and 18 (28.13%) of these had wall erosions (Figures 2, 6).

Petrosquamosal septum (Koerner’s Septum). The pet- 
rosquamosal septum is a pointed bony projection directed 
obliquely downward and forward, originating from the 
antral roof. An antral cholesteatoma usually erodes this 
thin structure. In our series, there were 57 cases (89%),
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with 38 (59.38%) partially eroded and 
19 (29.68%) completely destroyed 
(Figures 1, 2, 6). In only 5 cases 
(7.81%) was the septum preserved.

Mastoid air cells. Chronic otomas- 
toiditis and tympanic membrane per
foration are associated with acquired 
cholesteatoma. In all 64 (100%) 
cases, the affected mastoids were all 
sclerotic due to chronic infection. 
The majority, 43 cases (67.18%), were 
acellular (Figures 1, 4, 5, 6) and 21 
cases (32.81%) had few and atrophic 
air cells, 20 (31.25%) of which were 
opaque while in only 1 case (1.56%) 
were the air cells clear but with thick
ened walls (Figures 2, 3).

Table 1. Pre-operative CT, surgical and histopathological correlation

Diagnosis Pre-op ct Surgery Histopath

Cholesteatoma 62 61 60

Cholesteatoma and/or polyp 1

Cholesteatoma and tympanosclerosis 1

Tympanosclerosis with inflammatory 
polyp 1 1

Granulation tissues (pure) 1

Aural polyp 2 2

TOTAL 64 64 64

Mastoid Antrum. In our series, the antra were replaced 
by soft tissue densities in 55 cases (85.94%), while 48 
cases (75%) were expanded (Figures 1, 2, 6, 7) and 15 cases 
(23.43%) showed partial smooth bony erosions.

Extensions. Several spaces may be involved in extensions. 
In the Eustachian tube, persistence of inflammation in the 
pro tympanic mucosa may project downward to the isthmus 
and lead to eustachian tube dysfunction. This is thought 
to be a possible pathogenesis of cholesteatoma.15,16,17 In our 
series, 48 cases (75%) were obstructed (Figure 7). The re
maining 16 (25%) remained patent and clear. We also had 
extensions in the facial recess in 49 cases (77%) (Figure 7), 
in the tympanic recess (sinus tympani) in 45 cases (70%), in 
the protympanum in 41 cases (41%) (Figure 7), and in the 
external auditory canal in 14 cases (22%). The measurement 
of CT density values was found to be of little use because 
the CT findings were similar in cholesteatoma, granulation 
tissues, and mucosal edema or effusion. Therefore, they may 
be indistinguishable on CT scanning,7) 18,19,20 unless an air- 
fluid level can be seen in the case of middle ear effusion.

Extension beyond the middle ear. Complications of 
cholesteatoma, even in the mildest form, will compromise 
quality of life and if left unrecognized or untreated may result 
in death.21 Complications are related to osseous destruction, 
which may lead to serious and potentially fatal intracranial 
conditions. The mechanism of bone destruction by choleste
atoma is explained by the pressure of the matrix of the choles
teatoma and by enzymatic bone resorption.22,23 Our analysis 
found 3 cases with brain abscesses. Two of these were found 
to have destruction of the tegmen and the third occurred as a 
result of a defect in the sigmoid sinus plate (Figure 7).

Tympanic Membrane. Although otoscopic examina
tion is unquestionably efficient in the assessment of the 
tympanic membrane, we also found that 48 cases (75%) 
were thickened and 39 (61%) associated with retraction. 
The remaining 13 (30.31%) were obliterated by soft tissue

densities (Figures 3, 4), 2 (3.13%) showed bulging and 1 case 
(1.56%) was totally absent.

Automastoidectomy. The contents of an acquired cho
lesteatoma may drain externally, leaving only the aggressive 
peripheral microscopic membrane that consists of keratin
izing stratified squamous epithelium. No soft tissue mass is 
seen in the imaging and the CT appearance is reminiscent 
of mastoidectomy. This is the so-called automastoidectomy 
(mural cholesteatoma).12 Only 1 case (1.56%) occurred in 
our series.

Trabeculations. In 29 cases (45.31%) trabeculations 
were destroyed due to the expansile nature of the choles
teatoma. In 20 cases (31.25%) they were eroded and in 13 
(20.31%) obliterated (Figures 2, 4, 5, 6). Obliteration was 
mainly due to sclerosing mastoiditis. Occasionally trabecu
lae may remain intact and 2 cases (3.13%) were seen in our 
analysis (Figure 3).

Comparative analysis
The analysis of pre-operative HRCT scans correlated with 
the surgical findings and histopathologic reports with a 
high degree of accuracy (96.88%) (Table 1). O f 64 cases, 
evaluation of the malleus was in agreement with the post
operative results in 60 cases (94%). In 4 cases, no erosions 
were seen in HRCT but erosions were found in surgery, but 
this was due to the long interval between the pre-operative 
HRCT and the day of actual surgical intervention. In the 
assessment of the incus, 61 cases (96%) matched with the 
operative findings. Subtle erosions in 3 cases seen in CT 
images were found to be negative in surgery. The stapes 
showed agreement in 59 cases (92%) in both pre-operative 
scans and surgical results. O f the 28 cases (43.75%) with 
an unclear degree of erosion in HRCT scans (due to being 
masked by the surrounding soft tissue density), the surgical 
reports indicated total destruction of the stapes in 26 cases 
(40.63%) while 2 (3.13%) were severely eroded. The re-
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maining 5 cases (7.81%) showed subde erosions as analyzed 
in HRCT, but were found normal in surgery. The HRCT- 
surgical evaluation of the lateral semicircular canal revealed 
63 cases (94.44%) in agreement. In both, partial erosions 
were seen in 3 cases (7.81%). There were 4 cases (6.23%) 
that had labyrinthine fistula in HRCT but only 3 (4.69%) 
were in agreement with the surgical findings. However, the 
post-operative report stated that the remaining case (1.56%) 
had marked erosion with dehiscence.

Pre-operative demonstration of facial nerve canal involve
ment was often difficult not only because of its small size but 
due to its oblique orientation (tympanic portion) and the 
presence of developmental dehiscence, particularly when 
abutted by the soft tissues. The usefulness of the coronal 
planes are very important in doubtful cases. In our series, 55 
cases (86%) had CT-surgical agreement. In partially eroded 
canals, 15 (23.44%) positive cases were shown by CT. Only 
7 cases (10.94%) were noted in surgery, 2 (3.13%) of which 
had dehiscence. The other 8 cases with very subtle marginal 
irregularities in HRCT were negative in surgery. In 3 cases 
(4.69%) with facial nerve canal destruction, 2 (3.13%) had 
similar changes in surgery while in 1 (1.56%) more than 
50% dehiscence was reported in surgery.

Complete agreement was noted in the three patients with 
brain abscess and in one case of automastoidectomy. In two 
cases with brain abscess the points of otogenic extension were 
through the defect in the tegmen tympani and the other one 
was via a defect in the eroded sigmoid sinus plate.

Discussion
The diagnosis of cholesteatoma is usually made on otologic 
examination.2,4,24'26 In cases in which the diagnosis is not 
obvious, computerized tomography may demonstrate a soft 
tissue mass with characteristic ossicular displacement and 
erosion of bone. Cholesteatoma in hidden areas, such as the 
posterior tympanic recess, may be revealed by a CT scan 
even if it is not detected by otologic examination. A CT 
scan also provides information about congenital anatomic 
variations that may be encountered during surgery, as well 
as the complications of cholesteatoma.4 Years of experience 
with HRCT have clearly demonstrated its superiority for 
the evaluation of the temporal bone, particularly utiliz
ing the thin-section, high-resolution techniques. HRCT 
provides a more precise definition of the anatomic extent 
of the disease of the middle ear and the relationship of 
these cholesteatoma masses to the contiguous structures. 
Comparison with the normal is useful in doubtful cases.

The hallmarks of cholesteatoma are the presence of soft 
tissue density in the middle ear cavity, ossicular erosions, 
smooth erosions of the middle ear borders and adjacent 
structures. These changes, when associated with bony ex
pansion of the middle ear cavity, are highly suggestive of 
cholesteatoma. However, they are not specific as other mass

lesions like ectopic meningioma may simulate this finding 
and cannot be differentiated from cholesteatoma.4,7

Our investigation demonstrates that the CT findings 
that may suggest a diagnosis of middle ear cholesteatoma 
consist of non-dependent polypoidal soft tissue densifica- 
tion of the middle ear cavity and antrum (focal, partial or 
total), with associated expansion and smooth erosion of the 
walls, ossicular displacement and erosions. These features 
are similar to those described in the literature.4,7 Because 
they are commonly a complication of chronic mastoiditis, 
there is almost always co-existing inflammatory disease 
with adjacent mastoid air cells.7 Our study demonstrates 
this in all patients.

When the air cells appear “cloudy” but maintain their 
irregular trabecular pattern, or whenever there is oblit
eration of mastoid antrum and periantral cells by increased 
reactive bone formation, chronic mastoiditis without 
cholesteatoma is indicated.4 Complete opacification of the 
middle ear with no bony destruction makes radiologic dif
ferentiation of cholesteatoma from middle ear effusions and 
granulation tissue difficult, if not impossible.7,27 The pres
ence of an air-fluid level or a soft tissue (fluid) mass in the 
dependent portion of the middle ear would render support 
to a diagnosis of effusion.7 In cases where the antrum was 
enlarged with an air-fluid level, this finding was suggestive 
of infected cholesteatoma.4

In our series, non-dependent, homogeneous and pol
ypoidal soft tissue densities were present in the mastoid 
antrum and middle ear cavity. In the majority of cases, soft 
tissues occupied all spaces at the time of CT study. Many of 
the patients had both granulation tissue and cholesteatoma, 
which could not be radiographically distinguished.4

Cholesteatoma in the antrum is characterized by a 
smooth cavity that is usually larger than normal owing to 
bone erosion. Because considerable anatomic variations 
exist in the normal side, it is important to compare the dis
eased ear with the uninvolved side. Another sign of antral 
cholesteatoma is erosion or absence of the bony partition 
known as the Koerner’s septum.4 Out of 64 cases, 57 (89%) 
in our series demonstrated such involvement.

Signs indicating cholesteatoma in the attic include 
Erosion or destruction of scutum or spur (the lateral wall 
of the attic) (Figure 1), widening of the aditus ad antrum 
(loss of figure of “8” appearance) (Figure 2, 6), antral wall 
erosions and widening (Figures 2, 6), ossicular erosions and 
destruction (Figures 4, 6 ), medial attic wall erosion which 
may lead to facial nerve canal involvement, which may 
cause paresis or paralysis (Figure 3 ), erosion of the lateral 
semicircular canal which may result into fistula formation 
(Figure 4), dehiscence of tegmen tympani (Figures 2, 5 ), 
dehiscence of sigmoid sinus plate (Figure 7), erosion of the 
external auditory canal (EAC), and automastoidectomy. 
CT will reliably detect but not always characterize disease.
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Unfortunately, cholesteatoma sac, associated granulation 
tissue, mucosal edema and effusion may be indistinguish
able on CT scanning.4,18 Although cholesteatoma is said 
to show a lower attenuation than granulation tissue, the 
difference is subtle and only magnetic resonance imaging 
can differentiate the two. After clinical examination, otos
copy and a diagnosis of cholesteatoma, CT can determine 
its extent by revealing a soft tissue mass and bone erosion, 
with 80% specificity.18 Although otoscopic recognition of 
cholesteatoma is often reliable, imaging modalities should 
be used on all patients suspected of harboring a cholestea
toma to determine the presence of gross or subtle changes 
and the presence of complications, which are mostly due 
to bone erosions. The specific issues that must be assessed 
on imaging studies and that will affect the surgical treat
ment are bone erosion and the degree of extension. CT 
is sensitive for the detection of early bone erosions and 
detailed imaging of the soft tissue extent of middle ear 
cholesteatoma provides information that may affect their 
surgical resection.

In summary, in our cases HRCT enabled the pre-opera
tive delineation of the cholesteatoma and the recognition 
of its manifestations and complications. The proximity of 
these soft tissue masses to the neighboring structures and 
facial nerve is best appreciated when the area is viewed 
in axial and coronal sections using lx l mm (HRCT). 
Excellent contrast between bone, air and soft tissues can

be demonstrated. On imaging of the cholesteatoma, the 
presences of a soft tissue densification with bone erosions 
and an expansile effect on the adjacent bony borders of 
part or all of the middle ear cavity or air cells is considered 
diagnostic. In addition, the demonstration of the charac
teristic appearance of the cavity may be pathognomonic. 
Our study showed excellent correlation between the pre
operative HRCT scans, the surgical and the histopathologi- 
cal findings in cholesteatoma cases. HRCT is confirmed 
to be valuable in the diagnosis and in guiding the surgical 
management of cholesteatoma. Also, the role of HRCT 
early in the course of the disease can potentially reduce the 
risks of late complications associated with underdiagnosed 
cholesteatoma. CT imaging has proven to be an accurate 
method of depicting the characteristic findings of middle 
ear cholesteatoma, including the extent and complications. 
Therefore, HRCT is the method of choice for the exami
nation of the middle ear structures and pathology such as 
cholesteatoma. Our results are consistent with those of 
previously recognized series and suggest that the diagnosis 
of middle ear cholesteatoma may be indicated by certain 
characteristic findings in CT.
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