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Abstract

Introduction: Large mastoid cholesterol granulomas, particularly aggressive ones, are rare. We present the
first case of a mastoid cholesterol granuloma with a nonspecific clinical presentation, and aggressive behavior,
destroying the petrous internal cortical plate, dura mater, and sigmoid sinus wall. Radiographic and histological
examinations can help to distinguish such granulomas from others.

Case presentation: A 50-year-old male presented with left otalgia, left blood-stained otorrhea, and a left
temporal headache radiating to the mastoid. The radiographic examination revealed a left-sided, soft-tissue mass
extending into the posterior fossa and compressing the sigmoid sinus inward. The histopathological features were
consistent with a cholesterol granuloma. He underwent a cortical mastoidectomy to explore the lesion and
macroscopic complete resection was achieved.

Conclusion: This is the first case of a mastoid cholesterol granuloma eroding the dura and sigmoid sinus.
This case illustrates the need to consider cholesterol granuloma in daily clinical practice. Such lesions can exhibit
non-characteristic features and have an aggressive nature.

Keywords: Cholesterol granuloma; Mastoid; Aggressive; Dura;
Sigmoid sinus

Introduction

A cholesterol granuloma is a foreign body giant cell formation in
response to cholesterol crystals. Cholesterol granulomas are uncommon
in the aerated bones of the skull, and are most frequently found in the
petrous apex, as a result of inflammatory reactions in obstructed air
spaces [1]. The decreased pressure results in hemorrhage, with the
hemoglobin catabolized into cholesterol, which is relatively resistant
to absorption by giant cells; this process results in a granulomatous
reaction [2]. They can manifest as slowly growing aggressive lesions
that cause bone erosion.

Mastoid cholesterol granulomas are often accompanied by middle-
ear lesions, such as chronic otitis media, adhesive otitis media, and
middle-ear cholesteatoma. Contrasting petrous apex cholesterol
granulomas, mastoid cholesterol granulomas tend to be benign and are
usually nonaggressive and nonprogressive [3]. Recently, we treated a
huge, aggressive mastoid cholesterol granuloma; this the first reported
case of such a lesion not only eroding into the cranial cavity but also
the sigmoid sinus.

Case Presentation

A 50-year-old male had had bilateral intermittent purulent otorrhea
since childhood. In the past month, he developed left otalgia, left blood-
stained otorrhea, and left temporal headache radiating to the mastoid.
He had suffered from bilateral hearing gradual deterioration over
decades, particularly on the left. There were no associated symptoms of
vertigo, imbalance, or tinnitus.

The physical examination revealed a left tympanic membrane
perforation and the rest of the examination was unremarkable. Pure-
tone audiometry revealed a left moderate mixed hearing loss with mild
sensorineural hearing loss in the opposite ear.

Computed tomography (CT) revealed a large soft-tissue mass in

Figure 1: Computed tomography (CT) revealed a large soft-tissue mass in the
left temporal region protruding to the posterior fossa with bone erosion.
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the left temporal region protruding to the posterior fossa with bone
erosion (Figure 1). Magnetic resonance imaging (MRI) showed the
soft-tissue mass extending toward the posterior fossa and compressing
the sigmoid sinus inward with high-signal intensity on T1 and T2-
weighted images (Figure 2). A provisional diagnosis of a left mastoid
cholesterol granuloma secondary to cholesteatoma was made.

The patient underwent an extended cortical mastoidectomy via a
postauricular approach. The operation revealed large bone deficits in
the posterior wall of the canal, cerebellum, and sigmoid sinus. A sharp
dissector was used to separate the cystic wall from the dura and sigmoid
sinus carefully (Figure 3). As the tumor adhered strongly to and had
eroded the dura and sigmoid sinus, there was cerebrospinal fluid (CSF)
leakage and a mild sigmoid sinus eruption during the procedure. These
deficits were sealed with SURGICEL and Gelfoam supplemented
with fat. The ossicular chain was intact and no cholesteatoma was
seen, although there was some granulation in the epitympanum and
mesotympanum. The histopathological examination revealed an
irregularly shaped mass surrounded by histiocytes and multinucleated
giant cells. Fresh hemorrhage and hemosiderin pigment were apparent
(Figure 4). At the 6-month follow-up, there was improvement in the
left headache and giddiness. The patient was well at the 12-month
follow-up, but his hearing remained at the same level.

Discussion

Histologically, a cholesterol granuloma is a foreign body giant
cell formation responding to cholesterol crystals. The pathogenesis
of cholesterol granuloma is uncertain and two theories have been

Figure 2: T1- (left) and T2- (right) weighed axial MRI showed a well-defined,
high-signal-intensity, soft-tissue mass protruding to the left posterior fossa.
The left sigmoid sinus (arrow) was compressed by the cholesterol granuloma,
compared with the normal right sigmoid sinus (arrowhead).

Figure 3: The left photo shows the bony deficits of the sigmoid sinus
(arrowhead). The right photo shows the sharp dissector used to separate
the thick wall of the cholesterol granuloma (black arrow) from the dura (white
arrow).
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Figure 4: The H&E stain reveals cholesterol clefts, hemosiderin deposits, and
granulomatous inflammation with giant cells. Original magnification, 100x.

proposed: the classic “obstruction-vacuum hypothesis” [4] and the
“exposed marrow hypothesis” [5].

Based on the clinical symptoms and radiological features,
cholesterol granulomas can be classified as aggressive and non-
aggressive [6]. The more common lesions are aggressive cholesterol
granulomas that originate from the petrous apex. Non-aggressive
cholesterol granulomas usually occur in the tympanomastoid region.
Aggressive petrous apex cholesterol granulomas can erode into the
cochlea, internal auditory meatus, or middle or posterior cranial fossae,
threatening several cranial nerves, including nerves V and VL.

By contrast, small cholesterol granulomas are usually found
accidentally by otologists while performing cholesteatoma surgery or
treating chronic otitis media. They are asymptomatic lesions with no
involvement of the adjacent structures on imaging and no progression
over a long period. They are rarely expansive and destructive of bone.
Mastoid cholesterol granulomas are rare, particularly those of an
aggressive nature such as that presented here. The preferred treatment
is a simple mastoidectomy with insertion of a ventilation tube or with
additional mastoid obliteration. In our case, an extended cortical
mastoidectomy was performed.

Pfister et al. determined the amount of ongoing hemorrhage
required to produce an aggressive cholesterol granuloma in the petrous
apex [7]. In our patient, the operative finding suggested that the dura
and sigmoid sinus erosion caused continuing hemorrhage, producing
an aggressive cholesterol granuloma, which is consistent with Pfister
et al. Martin et al. concluded that the difference between a benign and
invasive cholesterol granuloma is often self-evident macroscopically
[8]: a benign granuloma consists of an agglomeration of cholesterol-
rich crystal fluid that fills the available potential spaces and is easy to
evacuate, whereas the aggressive type is organized into a cyst with a
thick wall of inflammatory tissue, and might more properly be labeled
a “granuloma”. Our case also had a thick wall with bone erosion. Such
aggressive true granulomas are very uncommon in the mastoid. The
possibility of dural adherence and invasion by this aggressive variant is
relevant to the surgical plan. Surgeons must be prepared for dura and
sinus repair, and a multidisciplinary approach might be needed.

Our case presented with symptoms often encountered by an
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otologist in daily practice. Due to its rarity, however, cholesterol
granuloma was not included in the differential diagnosis and its
destructive pattern might not be expected preoperatively. We reviewed
four other case reports, in which cholesterol granuloma was notincluded
in the differential diagnosis until MRI or surgery was performed [8-11].
The definite diagnosis requires a histological examination. It is crucial
to be aware of the invasive nature of these lesions. At otoscopy, the
diagnosis of chronic otitis media was made. CT failed to distinguish the
cholesterol granuloma from other lesions, such as a cholesteatoma. The
MRI characteristics of cholesterol granuloma with high signal intensity
on T1- and T2-weighted images facilitates its differentiation from a
cholesteatoma, which has low signal intensity on T1-weighted images,
but high intensity on T2-weighted images, or from other diseases,
and to delineate the anatomic location and involvement of adjacent
structures.

Conclusions

To our knowledge, this is the first report of a cholesterol granuloma
that eroded into the cranial cavity and sigmoid sinus. Otologists should
be aware of uncharacteristic invasive cholesterol granulomas of the
mastoid, which require aggressive surgical obliteration. Preoperative
MRI has more diagnostic value than CT in terms of differentiating a
cholesterol granuloma from other masses, such as a cholesteatoma.
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