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Case Report

Cholesterol Granuloma as a Rare Differential in Bone
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ABSTRACT

Objectives: We report a case of orbitofrontal cholesterol granuloma as a rare differential diagnosis of orbital
erosion in the diploe of the frontal bone.

Methods: This is a case report.

Results: A 50-year-old man presented with right eye proptosis. Computed tomography (CT) scan of the orbit
showed a fairly delineated homogeneous mass centered in the diploe of the right frontal bone with calcification
and rugged erosion of the frontal bone and with expansion into the right superotemporal orbit. The patient
was initially diagnosed with malignant lacrimal gland tumor on the right. He underwent orbitotomy with
excision of the mass. Histopathologic studies of the excised mass revealed a cholesterol granuloma.
Conclusion: Cholesterol granulomas of the frontal bone in the superotemporal orbit are rare benign lesions
that present with bone destruction and can be mistaken for lacrimal gland malignancies. Surgical excision has

a high success rate with low incidence of recurrence.
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A computed tomography (CT) scan finding of
a well-circumscribed mass with extensive bone
erosion in the superotemporal orbit is most
commonly attributed to a malignant lacrimal gland
tumor.! However, benign orbital lesions, such as
cholesterol granuloma, aneurysmal bone cysts, cystic
ossifying fibroma, and dermoid cyst, can also present
with bone erosion in the area of the lacrimal fossa,
making them differential diagnoses of lacrimal gland
malignancy.?2 Cholesterol granulomas are rare benign
lesions that arise most commonly in the bony
structures of the cranium. They can be found in the
breast, lungs, kidneys, lymph nodes, and
peritoneum.?> In the orbit, they are most frequently
found in the air spaces of the temporal bone. Bone
erosion is a radiologic hallmark of orbitofrontal
cholesterol granulomas.*

Herein, we report a case of orbitofrontal
cholesterol granuloma as a rare differential diagnosis
of orbital erosion in the diploe of the frontal bone.

CASE REPORT

A 50-year-old man presented with
displacement of the right eye associated with ptosis,
tearing, foreign body sensation, and blurred vision of
one-month duration. He was otherwise in good
health with no history of facial trauma. The rest of
the clinical history was unremarkable. On
examination, best-cotrected visual acuity was 20/20
in each eye. Grossly, there was a palpable, soft, non-
tender, orbital mass on the right superotemporal area,
measuring 30 mm in length and 10 mm in height.
There was resistance to retrodisplacement of the
globe and moderate ptosis on the upper lid with good
levator function. The right eye was displaced
anteriotly, inferiorly, and medially (Figure 1). Hertel
exophthalmometer measurements were 18 mm on
the right eye and 12 mm on the left eye, with a base
of 102 mm. There was no strabismus in the primary
position, but there was slightly limited abduction of
the right eye. The intraocular pressure (IOP) was 16
mmHg in both eyes. The anterior segment and
fundus examination were normal in both eyes.

CT scan of the orbit showed a fairly delineated
homogeneous mass with calcification centered in the
diploe of the right frontal bone and extending into
the right superotemporal orbit (Figure 2). There was
rugged erosion of the frontal bone. The periosteum

and the eye were displaced anteriozly, inferiorly, and
medially.
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Figure 1. Gross photo showing drooping of the right upper eyelid,
periorbital swelling, and downward and anterior displacement of the
right eye.

Figure 2. Coronal (A) and axial (B) views on CT scan show a fairly
delineated homogeneous mass (yellow arrows) centered in the diploe
of the right frontal bone with calcification (black arrows) and rugged
erosion of the frontal bone with expansion into the right
superotemporal orbit. The periosteum and the eye are displaced
anteriorly, inferiorly, and medially.

The patient underwent an orbitotomy to excise
the mass. Routine histopathologic examination with
hematoxylin and eosin stain showed numerous
needle-shaped cholesterol clefts surrounded by
inflammatory cells, including foreign body giant cells,
histiocytes with foamy cytoplasm, and hemosiderin-
laden macrophages, and blood degradation products.
These histopathologic findings were consistent with
cholesterol granuloma (Figure 3).
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Figure 3. The histopathologic studies using hematoxylin and eosin
stain showed numerous needle-shaped cholesterol clefts surrounded by
inflaimmatory cells (A), including foreign body giant cells (black
arrowhead), histiocytes with foamy cytoplasm (yellow arrowhead), and
hemosiderin-laden macrophages (red arrowhead), and blood
degradation products.

July — December 2023

79



80

DISCUSSION

Orbital cholesterol granuloma is a rare soft
tissue mass that typically presents on CT scan as a
lesion in the superotemporal orbit that is isodense
with brain, extends to the extraperiosteal space of the
lacrimal fossa, causes bone erosion of the orbital roof
with minimal or no sclerosis of the surrounding
bone, and causes proptosis and inferior displacement
of the globe.> Bone spiculation may be seen and
appears as calcification within the lesion. Cholesterol
granulomas do not enhance with contrast. The
predilection of orbital cholesterol granuloma for the
lacrimal fossa is unknown. However, Chow and
McNab reported hemorrhage and the breakdown of
blood products to be the source of cholesterol that
then crystallizes and causes a granulomatous
reaction.® Metabolic degradation of hemoglobin
results in products that give the lesion its
characteristic features; that is, hemosiderin deposits
give the brownish color, lipid gives the yellowish
color, and cholesterol crystals give the glistening
property.” Cholesterol crystals are strong irritants that
trigger an irreversible foreign body reaction. In the
inflammatory reaction, capillary growth is stimulated,
and erythrocytes and inflammatory cells transude to
cause continued expansion of the mass.® The newly-
formed pathologic blood vessels have a tendency to
rupture to form areas of hemorrhage, resulting in a
vicious cycle. As the granuloma expands, it exerts
pressure on surrounding tissues and can lead to
osteolysis.

The common radiologic differentials for a
mass causing irregular bone destruction with or
without sclerosis in the superotemporal orbit are
dermoid cyst and lacrimal gland malignancy.> Since
the management of lacrimal gland malignancy is
more radical, awareness of the possibility of
osteolysis due to a benign lesion, like cholesterol
granuloma, is important. Orbital cholesterol
granuloma is adequately treated with complete
removal through simple drainage, curettage, or
drilling of the involved bone. On clinical history,
malignant lacrimal gland tumors are usually
associated with pain, and orbital cholesterol
granulomas are usually associated with trauma.
However, the absence of pain or trauma cannot
exclude these differentials.

The association between orbital cholesterol
granuloma and trauma has evolved through the years.
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When Denig first described cholesterol granuloma of
the orbit in 1902, he attributed a 10-year history of
trauma to the orbital wall to be the cause of an elastic
tumor to develop behind the lacrimal gland, resulting
in proptosis and an orbital roof defect.” In the
Philippines, Santiago and Sua reported a similar case
of an expansile orbital lesion that presumably arose
from incompletely resorbed orbital hemorrhage that
resulted from trauma.!® McNab postulated that
prominence of the frontal bone and predilection for
males were factors that favored trauma as the cause
of hemorrhage. Cases that did not report past trauma
could be due to mild injury that may have been
forgotten. In a systematic review of literature
involving 172 cases of orbital cholesterol granuloma,
Hughes e al. reported only 21.5% of patients to have
a history of recent or remote trauma.!! Parke ez al.
discussed that due to the relative frequency of
periorbital trauma and the relative rarity of orbital
cholesterol granuloma, it is highly unlikely that there
is an association between trauma and cholesterol
granuloma.!? Instead, Parke suggested that an
intradiploic anomaly causes the predisposition to the
development of a cholesterol granuloma.

Cholesterol granulomas represent an infrequent
but important consideration in cases of bone erosion
within the orbit. Recognizing their unique features
and distinguishing them from other orbital lesions is
crucial for accurate diagnosis and appropriate
management. This case demonstrates that the
presence of bone erosion on radiologic imaging
should not exclude the possibility of a benign tumor.
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