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Cholesterol granulomas are chronic inflammatory lesions located primarily in the apex of
the petrous part of the temporal bone. They are benign, tumor-like lesions, consisting of a
cystic cavity filled with a chocolate-brown fluid and present as hyperintense masses on T1
and T2 sequences on MRI. The most common causes of cholesterol granulomas are chronic
middle ear infections and traumas, explaining their prevalence in young to middle aged
patients. Due to their progressively expanding nature, clinical presentation include vertigo,
diplopia, tinnitus, hearing loss and seizures. Treatment of cholesterol granulomas consists
of two different approaches: watch and wait or radical surgery to remove the granulomatous
tissue. We present the case of a 38-year-old male patient who was admitted to the Neurol-
ogy Clinic with complaints of loss of consciousness, headache, pain on the left side of the
face and tinnitus in the left ear. These symptoms had been present for some time and grad-
ually worsened in intensity and frequency. Initially after an EEG was performed, the patient
showed signs of focal epilepsy and began treatment accordingly. Subsequently, a CT and
an MRI of the head and neck were performed, which showed a large, well demarcated ex-
pansile mass within the left petrous apex, which was hyperintense on T1 and T2. Based on
his clinical presentation and radiologic findings, a diagnosis of cholesterol granuloma was
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established. Through this case report we hope to emphasize the role imaging modalities

play in the diagnosis and appropriate management of cholesterol granulomas.
© 2022 Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Cholesterol granulomas are benign cysts that occur most com-
monly in the petrous apex of the temporal bone of the skull,
a structure that is located near the middle ear. They are not
easy to diagnose because of their resemblance with several
other lesions [1].

In the past they were called “congenital epidermoid cysts”.
Now the terminology has changed and they can also be called
chocolate cysts because they are composed of a fluid which
contains cholesterol crystals, red blood cells and their break-
down products, multinucleated giant cells and hemosiderin,
surrounded by a fibrous capsule. This capsule contains very
fragile blood vessels which are prone to being easily damaged
and bleeding, thus preventing the resolution of the granuloma
[2].

Cholesterol granulomas are believed to be the result of the
blockage in the normal aeration of the petrous bone air cells,
which result in the damage of the mucosal blood vessels and
the precipitation of cholesterol crystals [3]. These crystals are
perceived as foreign bodies from the immune cells, leading to
an immune response against them and a chronic inflamma-
tions resulting in the formation of a granuloma [4]. They affect
mostly patients which are young or middle aged, with no pref-
erence between genders [2]. Cholesterol granulomas are usu-
ally unilateral [5]. The causes for these lesions are believed to
be chronic middle ear infections or traumas that cause rup-
ture of the blood vessels in the air cells of the bones of the
skull [6].

They may remain asymptomatic for long periods of time.
Symptoms usually are related to the expansion of the gran-
uloma and the effect this has on the surrounding structures.
Early signs and symptoms include: headaches, diplopia, facial
pain or spasms, vertigo and hearing loss. Facial pain is seen in
about 20% of patients with cholesterol granuloma, and is be-
cause of the compression or irritation of the Trigeminal gan-
glion on the ipsilateral side [7]. Late symptoms can include:
middle ear effusion, tinnitus, speech and swallowing prob-
lems and seizures [8].

The diagnosis of cholesterol granulomas is made using
an MRI or CT scan. There are some differentiating classical
signs of the granuloma on CT scan. The mass is usually well-
marginated and expansile, isodense with the brain. On MRI
the mass is hyperintense on T1 and T2, and doesn’t show a
change on gadolinium enhancement [9].

They show a great number of similarities with congenital
cholesteatomas but they are more being. The incidence of
petrous apex cholesterol granuloma is at 0.6 cases per 1 mil-
lion populations, making them extremely rare lesions, but still
10 times more common than petrous apex cholesteatomas

7].

Case presentation

A 38-year-old male patient presented to the Neurology Clinic,
with complaints of loss of consciousness, headaches, tinnitus
in his left ear and a history of chronic otitis media. The pa-
tient also reported unilateral pain in the areas supplied by the
trigeminal nerve, including the cheek, jaw, teeth, gums, lips
and less commonly the eye and forehead. Attacks became pro-
gressively more frequent and intense, with the pain becoming
increasingly sharper in the course of a few months. His fam-
ily history was significant for a diagnosis of prostate cancer
of his father and arterial hypertension of his mother. His per-
sonal medical history was unremarkable. He reported no con-
sumption of alcohol, no smoking and no known food or drug
allergies. No primary history of malignancy.

Physical examination was within normal limits, with no
significant findings in the cardiovascular, respiratory, abdomi-
nal, musculoskeletal and neurological examinations. His com-
plete blood count (CBC) and comprehensive metabolic panel
(CMP) was normal. On account of his seizures, an EEG was per-
formed, showing slow mixed polymorphic waves of the delta
type and 8 waves with F-T localization on the left, with a ten-
dency to spread and contralaterally associated with parox-
ysmal elements characteristic of Focal Epilepsy. Taking into
consideration his type of epilepsy and the concomitant pres-
ence of trigeminal neuralgia, the patient was started on Carba-
mazepine therapy, initially at 200 mg daily and progressively
titrating it to 800 mg daily, divided into two doses, for a pe-
riod of three months with subsequent EEG follow-up. He was
referred for an ENT consult and additional imaging, as well.

A head MRI was ordered, using TSE/T2W sequence in axial
and with fat-sat in coronal plane; TSE/T1W sequence in sagit-
tal and axial planes; FLAIR/T2W sequence in axial plane; Dif-
fusion weighted and ADC mapping MRI images and Post- Con-
trast TIW sequence in axial, sagittal and coronal planes. It re-
vealed a large, well-demarcated, lobulated heterogeneous ex-
pansile mass within the left petrous apex. The lesion is over-
all hyperintense on T1WI, due to the cholesterol component,
heterogeneously-central hyperintense and showed a low sig-
nal peripherally, due to the hemosiderin rim on T2WI. No dif-
fusion restriction on DWI/ADC and no enhancement following
Gadolinium administration, was evident on T1WI.

Additionally, the mass extended into the sphenoid sinus
anteriorly and invaded the left cerebellopontine cistern on the
left and a large mass effect was noted, over the pons and on
the left cerebellum. It was separate from the inner ear struc-
tures and middle ear cavity. No signs of hydrocephalus were
present.

Imaging findings accompanied by the clinical presentation
with partial seizures pointed to a diagnosis of a cholesterol
granuloma, also known in this location as a giant cholesterol
cyst.
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MRI of brain sequence T1IWI axial plane results: large well-demarcated,
lobulated heterogeneous expansile mass within the left petrous apex.
The lesion is overall hyperintense on T1WI (due to cholesterol component)

MRI of brain sequence Sagittal TIWI plane results: large well-demarcated,

MRI of brain sequence TIWI axial plane results: Additionally,
mass extends into the sphenoid sinus anteriorly, and shows

a large mass effect over the pons and on the left cerebellum.
No sign of hydrocephalus.

MRI of brain sequence FLAIR axial plane results:

lobulated heterogenous expansile mass within the left petrous apex. The
lesion is overall hyperintense on T1WI (due to cholesterol component).
Additionally, mass extends into the sphenoid sinus anteriorly, and invades
the left cerebellopontine cistern on the left and shows a large mass effect
over the pons and on the left cerebellum. It is separate from the inner ear

structures and middle ear cavity. No sign of hydrocephalus.

Discussion

Petrous apex cholesterol granulomas are rare expansile le-
sions, encompassing cystic and chronic inflammatory ele-
ments, cholesterol crystals and surrounding fibrous tissue
[10-13]. They arise as an inflammatory reaction in response

(continued on next page)

to the presence of by-products of hemoglobin degradation, in
particular cholesterol crystals [10-13].

Two main theories have been proposed to explain the
pathogenesis of these lesions and despite their different
mechanisms, they share three underlying factors, imperative
to the development of cholesterol granulomas: hemorrhage,
drainage obstruction and impairment of ventilation [12]. The
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MRI of brain sequence Coronal TIWI post Gd plane results.

MRI of brain sequence TIWI axial plane post contrast results:

[

MRI of brain sequence Sagittal TIWI post Gd plane results.

older theory asserts that occlusion of the mastoid air cells
is the culprit, leading to a negative pressure caused by re-
absorption of gas that induces fluid extravasation into mu-
cosal cells [10-13]. The resultant mucosal edema prompts
ensuing hemorrhage from mucosal vessels into the pneu-
matized cells [10-13]. The novel theory suggests that hyper-
pneumatization of the petrous apex, during the development
of air cells, elicits erosion of the marrow-filled cavities and ex-
posure of the bone marrow, that subsequently predisposes for
recurrent hemorrhage and obstruction [10-13]. In both scenar-
ios, the hemoglobin in the extravasated blood in the mastoid
air cells undergoes progressive degradation into hemosiderin
and cholesterol crystals [10-13]. This leads to an inflammatory
reaction and granuloma formation [10-13].

Although the reported incidence of cholesterol granulo-
mas is low, they are one of the primary petrous apex lesions
[14]. Imaging modalities are crucial to establishing the diagno-

sis. CT scans and MRI provide sensitive and specific findings
that help distinguish cholesterol granulomas from other com-
mon lesions of the petrous apex. Important differential diag-
noses to consider include cholesteatomas, petrous apex effu-
sions, mucoceles, cysts, apical petrositis and tumors [13,14].
On CT scans cholesterol granulomas appear as well-defined,
non-enhancing, expansile masses, associated with cortical
thinning and trabecular erosion [10,13,14]. On MRI, they ex-
hibit high signal intensity on T1- and T2-weighted MRI, due
to the accumulation of by-products of hemoglobin degrada-
tion, high signal intensity on FLAIR MRI and low signal in-
tensity on diffusion-weighted MRI. After Gadolinium admin-
istration, no central enhancement is evident [10,13,14]. A hy-
pointense peripheral rim in T2-weighted images represents
the hemosiderin deposits [10,13,14]. These specific features
were present in the imaging tests that were performed in our
patient, that ultimately led to the conclusive diagnosis.
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Conclusion

Through this case report, we hope to add to the existing body
of literature on petrous apex cholesterol granulomas, high-
lighting its vague clinical presentation and pathognomonic ra-
diologic findings. Additionally we hope to emphasize the role
imaging modalities play in the timely diagnosis, appropriate
preoperative evaluation, differential diagnosis, thereby guid-
ing surgical treatment and follow up.

Patient consent

An Patient consent is obtained.
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