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Introduction: Cholesteatoma and cholesterol granuloma can both occur in the temporal bone. Their distinct magnetic resonance
imaging (MRI) signals are generally used to help differentiate one from the other to plan appropriate treatment, which differs
based on the pathology.

Case presentation: We present a patient with recent-onset facial paralysis whose mastoid cavity was filled with tissue radiologi-
cally resembling cholesterol granuloma but that turned out to be cholesteatoma upon surgical exploration. Complete disease
extirpation was thus completed rather than simple marsupialization, the latter of which would have been sufficient in the case of
cholesterol granuloma.

Discussion: Cholesteatoma, although usually hypointense on T1-weighted imaging (T1WI) MRI, hyperintense on T2-weighted
imaging (T2WI) MRI and showing diffusion restriction on diffusion-weighted imaging can occasionally present with an atypical
MRI signal, for example, one suggestive of cholesterol granuloma.

Conclusions: The clinician should keep in mind the possible diagnosis of cholesteatoma despite an atypical MRI signal in the

temporal bone.
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1. INTRODUCTION

Cholesteatomas are common benign lesions composed of a
matrix of epithelial lining filled with keratin debris. They
arise principally in the middle ear and mastoid, may arise in
any other part of the temporal bone and can be either congen-
ital (15%) or acquired (85%). In the skull base, cholesterol
granuloma is the main differential diagnosis.

On Non-enhanced computed tomography (NECT) imaging,

cholesteatoma is usually hypo- to hyperdense and choles-
terol granuloma is spontaneously hyperdense making CT
alone insufficient in distinguishing these two entities. On
MRI, however, their differing and distinct signal charac-
teristics facilitate the differentiation of one from the other.
Cholesteatoma, or epidermoid cyst, is hypo or isointense on
T1-weighted imaging (T1WI) magnetic resonance imaging
(MRI), hyperintense on T2-weighted imaging (T2WI) MRI,
does not enhance with contrast and shows frank diffusion
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restriction on diffusion weighted imaging (DWI).[! Choles-
terol granuloma, although also hyperintense on T2WI and
devoid of contrast enhancement, is characteristically hyper-
intense on T1WI and does not show diffusion restriction on
DWL!!

Clinically, it is important to differentiate between these two
diagnoses in order to guide treatment: whereas symptomatic
cholesterol granulomas can simply be marsupialized and
drained, cholesteatomas require complete disease extirpation
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for cure, thus the pre-operative diagnosis, highly dependent
on imaging characteristics, can significantly alter the planned
extent of surgery.

2. CASE PRESENTATION

A 53-year-old patient with a history of chronic ear disease
presented to the Otolaryngology clinic with right-sided otal-
gia and recent onset facial paralysis.
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Figure 1. NECT and 3T-MRI axial acquisitions centered on the right mastoid cavity. The soft-tissue (a) and bone (b)
windows show a spontaneously hyperdense lesion eroding the right mastoid cavity. The non-enhanced T1W-spin-echo (c)
and T2W-turbo-spin-echoSE (d), gadolinium-enhanced T1W-SE (e), DWI b1,000 (f) and DWI ADC-map (g)
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He had previously undergone two surgeries on his right ear.
The most recent surgery, 24 years prior, was a revision modi-
fied radical tympano-mastoidectomy with dissection of ex-
tensive residual cholesteatoma from the mastoid cavity, in-
cluding off of a largely exposed vertical (mastoid) facial
nerve.

At the time of presentation to clinic the patient was not toxic
and showed no signs of meningeal irritation. His mastoid
cavity was dry other than a small zone of granulation tis-
sue posteriorly. He had a House-Brackmann grade 5 facial
paralysis on the affected side.

NECT imaging revealed a round expansile lesion of the right
temporal bone eroding the posterior wall of the previously
drilled mastoid cavity. The lesion was heterogeneous and
hyperdense relative to brain (see Figure 1 a-b). There was a
thin and partially calcified rim around the lesion but no cen-
tral calcification. There was erosion of the osseous plate of

the right sigmoid sinus and jugular bulb, without thrombosis.
The bony canal of the mastoid portion of the facial nerve was
also eroded.

MRI showed a heterogenous lesion in the right mastoid cav-
ity measuring 26 mm X 23 mm x 28 mm and containing
internal striations. The lesion was spontaneously hyperin-
tense on TIWI and T2WI, and showed no enhancement after
gadolinium injection (see Figure 1 c-e). On DWI sequences
and apparent diffusion coefficient (ADC) map, the diffusion
was heterogeneous showing only slight peripheral diffusion
restriction (see Figure 1 f-g). The osseous wall of the mastoid
portion of the facial nerve was absent, and the nerve itself
was difficult to isolate from the lesion.

Surgical exploration revealed keratin debris in concentric
layers filling and expanding the mastoid cavity (see Figure
2). Pathologic evaluation confirmed the surgical findings of
cholesteatoma.

Figure 2. Peri-operative photos showing the classic pearly-white multi-layered appearance of the cholesteatoma

3. DISCUSSION

Our patient presented with a right mastoid, pathology-
confirmed cholesteatoma, but with an MRI signature more
typical of a cholesterol granuloma. These “white epider-
moids” are a rare entity, with only a few cases described
in the literature, all of which were intracranial lesions (epi-
dermoid cysts).[>* A literature review did not retrieve
any case of “white cholesteatoma” of the temporal bone or
mastoid cavity.

In 2015, Dinh et al. reported a case of pathology-proven
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cholesterol granuloma mistaken for a cholesteatoma based
on CT and MRI data,"! which was iso-intense on T1WI, hy-
perintense on T2WI and slightly enhancing peripherally after
gadolinium infusion. This stresses the multiple radiologic
signatures of these two entities and the associated diagnostic
challenge.

Like intracranial epidermoid cysts, cholesteatomas are made
up of keratin, protein, debris and cholesterol, with the pro-
portion of these components varying from one particular
cholesteatoma to another. It has ben postulated that, at least
for epidermoid cysts, the cholesterol and calcium content
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could change the T1WI appearance of the lesion.[* Three
papers reported cases of intracranial epidermoid cysts that
were hyperintense on both TIWI and T2WI sequences and at-
tributed this unusual appearance to high viscosity and protein
content.’~" Being so closely related to epidermoid cyst that
many authors consider them to be the same entity, the imag-
ing signature of cholesteatomas is thus certainly influenced
in the same way by its own composition and viscosity.

Clinically, it is important to keep this imaging variability in
mind and consider the differential to guide treatment and
obtain appropriate pre-operative consent. Whereas symp-
tomatic cholesterol granulomas can simply be marsupialized
and drained, cholesteatomas require complete disease ex-
tirpation for cure. In this case that dictated the difference
between dissecting disease off of an already damaged and
dehiscent facial nerve and dura (with their inherent compli-
cation risks) versus simple marsupialisation and avoidance

of these structures.

4. CONCLUSIONS

Clinically, it is important to keep in mind the possibility of
a “white epidermoid” in the temporal bone, including the
mastoid cavity. This cholesteatoma can have a radiologic
signal more suggestive of cholesterol granuloma but requires
complete extirpation for cure and thus should be considered
pre-operatively in order to appropriately guide consent, sur-
gical planning and definitive surgical treatment.

CONSENT

Consent from the patient was obtained to publish his case
without any nominal or identifying data.
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