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Introduction

Cholesterol granuloma of the orbit is an uncommon
condition. It affects almost exclusively the frontal bone in
the supero-temporal quadrant of the orbit. It is an osteolytic
lesion well-circumscribed by a fibrous capsule, with a
granulomatous reaction surrounding cholesterol crystals
and old hemorrhage. We report the case of a patient whose
clinical and radiological findings were sufficient to make a
correct diagnosis.

Case report

A 73-year-old man came to the Orbital Pathology
Department of our Institute following an access to the
emergency room for a sudden drop in sight and difficulties
when walking. The patient reported a history of a proptosis
for the past 2 years, during which he has not sought medical
treatment. Furthermore, he reported a head injury occurred
several years earlier.

On physical examination, an inferior displacement of
the right eye was detected (Figure I), with limitation of
visual field in all directions; visual acuity was normal. The
examination of the fundus showed synchysis scintillans
in the right eye; the optical disc presented sharp margins
with an increase of physiological excavation in the right
eye; there was also an alteration of the retinal pigment
epithelium on the posterior pole.

Computed tomography (CT) scan (Figure 2) revealed an

ovoid, smoothly edged lesion of about 3 c¢m in the superior
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aspect of the right orbit, with a large bony defect of the
floor of frontal sinus through which the lesion extended
into the sinus. Due to these findings, the patient underwent
contrast-enhanced magnetic resonance imaging (MRI) scan
of the brain and orbits at 3 Tesla (Trio, Siemens, Erlangen,
Germany).

The MR scan (Figure 3) confirmed the lesion in the
superior aspect of the right orbit, displacing inferiorly
the periorbita, the levator palpebrae superioris and the
superior rectus muscles, and compressing the optic nerve.
It showed high signal on both T1-weighted and T2-
weighted images, which is unchanged after fat suppression,
suggestive of chronic hemorrhage. On T2-weighted, the
lesion was surrounded by a hemosiderin rim. The lesion
did not enhance after contrast agent administration. These
findings suggested a diagnosis of cholesterol granuloma.
The MR examination also showed encephalomalacia of the
orbital surfaces of the frontal lobes, due to previous cerebral
contusion.

Subsequently the patient underwent biopsy of the lesion
which highlighted the presence of “chronic granulomatous
inflammation organized around keratin strips, hemosiderin
pigment deposits, red cell extravasation and calcifications”,
typical findings of cholesterol granuloma (Figure 4). The
patient underwent surgery for resection with anterior
orbitotomy through subbrow incision. Macroscopically
it was possible to see an erosion of the posterior third of
orbital roof due to the presence of an intraosseous expansile
lesion (Figure 5). The capsule had invaded the orbital cavity
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with inferior displacement of periorbita and the remaining
soft tissues. The cyst contained mucous material and bone
spicules. Thus, decision was made to perform cap removal,
extraction of the content and diathermy curettage of the
cavity walls. After 1 year, the patient was free of recurrences.

Discussion

Cholesterol granuloma is an osteolytic lesion with a
Figure 1 Physical examination: inferior dislocation of the right granulomatous reaction including cholesterol crystals,
globe. frequently surrounded by a fibrous capsule. It is usually

Figure 2 CT scan coronal reformatted images with soft tissue (A) and bone (B) algorithm reconstructions. Arrowheads: erosion of the

frontal sinus floor; asterisk: frontal sinus. CT, computed tomography.

Figure 3 Coronal turbo spin echo T2-weighted (A), axial turbo spin echo T2-weighted (B), axial turbo spin echo T1-weighted (C) and axial
turbo spin echo T1-weighted with fat suppression (D) MR images. Asterisks: encephalomalacia of the orbital surfaces of the frontal lobes,
due to previous cerebral contusion; black arrowhead: optic nerve; black arrow: levator palpebrae superioris and superior rectus muscles;

white arrowheads: hemosiderin rim of the lesion.
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Figure 4 Histologic examination, hematoxylin and eosin stain
(A: 5%, B: 20x, C: 10x). Microscopic examination revealed fibrotic
tissue (A) affected by chronic inflammation with granulomatous
reaction (B) and erithrocyte extravasation. A lamella of bone tissue

was present (C).

possible to point out old hemorrhage in the injured context.
There is a male prevalence, especially in young or middle-
aged man (1). This kind of lesion is described in various
bony structures of the head such as zygoma (1), maxilla (2)
and mandible (3), although in neurosurgical practice it is
most frequently found in the petrous temporal bone.

Although it is rare, cholesterol granuloma can develop
in the context of frontal bone diploe with possibility of
invasion of extraperiosteal space in circumstances of a larger
lesion (4-6).

This may result in sensation of fullness of the orbital
cavity with inferior displacement of globe with painless
proptosis and diplopia. Involvement of anterior cranial fossa
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Figure 5 Exposure of the lesion with an anterior orbitotomy
approach. Incision below the eyebrow, exposure of the frontal
margin of the orbit and gap by Sewall spatula with visualization of

the granuloma.

is uncommon (1).

The first case of orbital cholesterol granuloma was
reported by Denig in 1902 (7). Successively, several
additional studies have been done on the subject. Most of
these highlights of imaging features of these lesions can be
pathognomonic. Consequently, it is possible to establish the
diagnosis based on imaging such as CT and MRL

CT images show a round mass generally in the
superotemporal region of the orbit (even if in our case the
mass was located in the superomedial) with regular borders
and isodense to brain tissue, rarely hypodense. It appears
as a non-calcified mass without sclerotic margins with bone
spicules in its context (8). These findings are associated with
bone erosion that leads to extra-periosteal extension in the
extra-conal space resulting in proptosis as well as inferior
displacement of the ocular globe. The mass does not show
post-contrast enhancement (4).

Various studies have approached this type of pathology
in defining the outstanding characteristics on MRI such as
those conducted by Khalatbari (9), Chow (4), Aferzon (10)
and Ochiai (11). Some of these studies have demonstrated
characteristics of the lesion in MRI which are increasingly
overlapping. The studies showed lesions with scattered area
of high signal areas in both T1-weighted and T2-weighted
images between the septa or foci of low signal in MRI
due to chronic hemorrhage. The radiological appearance
is supported by the histopathological findings of chronic
hemorrhage products and fibrous tissue, in addition to the
inflammatory infiltrate.

Gadolinium administration does not contribute in
characterization of these lesions due to non-enhancement (4).

As to our knowledge, there is only one case that was
reported with discordant features to these studies as well
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as to our case; showing moderate signal intensity on T'1-
weighted images and high signal intensity on T2-weighted
images (12).

An orbitotomy with anterior access (sometimes a lateral
one) with drainage and removal of the pathologic tissue
is the definitive treatment of cholesterol granuloma. To
prevent recurrence a thorough curettage of the orbital
cavity is essential due to the adherence of granulomatous
material to the bone (6).

The main differential diagnoses are dermoid or
epidermoid cysts, lacrimal gland tumors and cholesteatoma.
The differential diagnosis between epidermoid and dermoid
cysts and cholesterol granuloma is not simple, neither
clinically nor on CT images. Epidermoid and dermoid
cysts usually appear as anterosuperior extraconal masses
with lipid, fluid, or mixed contents. On CT they may
contain areas of fat attenuation with a bony defect within
the lateral orbital wall. They have sclerotic margins without
destructive changes. On MRI, fat components show low
signal on fat-saturated sequences; moreover, epidermoid
cysts may show diffusion restriction (13-17). Lacrimal
gland tumours on CT may appear hyperdense to the brain,
containing calcification, showing irregular bone destruction
with or without sclerosis and enhancing with intravenous
contrast. Moreover, they are usually associated with severe
pain (4). It may be difficult to differentiate a cholesteatoma
from a cholesterol granuloma. They are relatively rare
orbital lesions that may involve the superior portion of the
orbit and present with similar symptomatology (proptosis,
globe ptosis and double vision developing over weeks to
years) and histopathological features. However, there is a
key feature that allows the differentiation: the cholesterol
granuloma does not have an epithelial lining. It is crucial
to distinguish these two lesions in view of difference in
recurrence rate. In fact, the cholesteatoma may recur
with possibility of malignancy found at the time of
re-exploration (18).

Conclusions

Cholesterol granuloma of the orbit is a rare disease.
However, although uncommon, these lesions should be
identified by the radiologist due to the peculiar features,
especially of MRI. The radiologist should be aware of
this rare site of the cholesterol granuloma and take this
into consideration to arrive to the differential diagnosis.
The integration of clinical examination with imaging
techniques is generally sufficient for a correct preoperative
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diagnosis.
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