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Abstract 

Background Two cases of orbitofrontal cholesterol granuloma masquerading as frontal sinus mucoceles were 
reported to understand image findings, clinical and histopathologic features of orbitofrontal cholesterol granuloma to 
improve its diagnosis and treatment.

Case presentation Two East Asian patients aged 41 and 27 without personal or familial medical or trauma history 
presented with the common complaint of proptosis and inferomedial displacement of the eyeballs. The computed 
tomography (CT) of both cases showed an irregularly shaped, well-defined lesion in the left frontal bone associated 
with bony erosion. The lesions resulted in the bone absorption of frontal bone and orbital roof, which extended into 
the superior orbital space. Anterior orbitotomy through subbrow incision by drainage and curettage resulted in a 
curative outcome. The histopathological examination revealed inflammatory granulation tissues, fibrous capsule wall, 
cholesterol clefts with altered blood pigments, and calcifications, consistent with the diagnosis of cholesterol granu-
loma. No recurrence was observed for one year after surgery in one case and three years in the other.

Conclusions When the following features are observed: orbital CT exhibits cystic lesion with irregular bone destruc-
tion in the superolateral orbit, magnetic resonance imaging (MRI) depicts lesions are hyperintense signals on T1 
weighted images (T1WI), and T2 weighted images (T2WI), and the contrast-enhanced imaging reveals that the most 
of tumor is showed a non-significant enhancement, orbitofrontal cholesterol granuloma should be considered.
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Background
Cholesterol granuloma is an osteolytic lesion with a 
granulomatous reaction surrounding cholesterol crys-
tals, old hemorrhage, and a fibrous capsule [1]. It has 
been reported in several locations, such as the perito-
neum, lungs, breast, lymph nodes, kidney, and testis [2]. 

Within the head and face location, it is mostly associated 
with bony structures, such as the mastoid antrum and air 
cells of temporal bone, jaw, nasal sinuses, skull base, and 
orbital bone [3]. Orbital cholesterol granuloma generally 
occurs in the frontal bone in the superolateral aspect of 
orbit [4]. However, the location of frontal sinus mucoce-
les is also similar, along with the bone invasion, which 
leads to misdiagnosis. The records of two patients with 
histologically confirmed cholesterol granuloma were 
reviewed. We summarized the typical clinical presen-
tations, computed tomography (CT), and magnetic 
resonance imaging (MRI) results of the two patients to 
improve the diagnostic ability for this disease.
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Case presentation
Case 1
A 41-year-old East Asian female patient with a one-year 
history of gradual painless proptosis in the left eye was 
admitted. There was no significant personal or familial 
medical and trauma history. Blood and urine tests were 
normal. She had no any disturbance in the lipid profile. 
The best-corrected visual acuity was 20/25 in the right 
eye and 20/33 in the left eye. The patient presented with 
painless proptosis, inwards and downward eyeball dis-
placement, and upward restricted extraocular muscle 
movements. Hertel exophthalmometry readings were 
16 mm in the right eye and 13 mm in the left. An irregu-
larly shaped, well-defined soft mass was palpable in the 
superior aspect of left orbit. The rest of ocular examina-
tion was normal. CT scan displayed a 2.8 × 3.2 × 1.5 cm 
soft tissue mass in the left frontal sinus, eroding the floor 
of sinus, orbital roof, and extending into the superior 
orbital space (Fig. 1). Magnetic resonance imaging (MRI) 
exhibited an irregular mass, the lesions were hyperin-
tense signals on T1 weighted images (T1WI) (Fig.  2). 
The lesions were isointense and hyperintense mixed sig-
nals on T2 weighted images (T2WI). Contrast-enhanced 
imaging demonstrated that most tumor parts reveal a 

non-significant enhancement. Resection was performed 
via an anterior orbitotomy. After incising the superolat-
eral orbital periosteum, a cavity containing dark red liq-
uid was accessed just inside the orbital rim. During the 
operation, the cystic fluid was aspirated, the cystic wall 
was removed (Fig. 3), and the abnormal bone was thor-
oughly curetted. The histopathological examination of 

Fig. 1 CT scan displayed a soft tissue mass in the left frontal sinus, 
eroding the floor of sinus, orbital roof, and extending into the 
superior orbital space

Fig. 2 Enhanced magnetic resonance imaging showed a 
non-enhancing mass that presented hyperintense

Fig. 3 Surgical sample showed a well-circumscribed cyst
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cyst contents and wall revealed inflammatory granula-
tion tissues, fibrous capsule wall, cholesterol clefts with 
altered blood pigments, and calcifications, consistent 
with the diagnosis of cholesterol granuloma (Fig.  4). 
There was no recurrence upon follow-up.

Case 2
A 27-year-old East Asian male patient presented with 
proptosis and eyelid swelling in the left eye for ten days. 
There was no associated pain and history of trauma. The 
levels of serum low density lipoprotein cholesterol and 
triglyceride were higher, and apolipoprotein A1 was lower 
than normal. Other blood and urine tests were normal. 
On ocular examination, the best-corrected visual acuity 
was 20/20 in the right eye and 20/33 in the left eye. The 
patient presented with proptosis, inwards and downward 
eyeball displacement, and upward restricted extraocu-
lar muscle movements. Hertel exophthalmometry read-
ings were 15 mm in the right eye and 17 mm in the left 
eye. An irregularly shaped soft lesion was palpable in the 
superior space of left orbit. The rest of ocular examina-
tion was normal. CT scan exhibited an irregularly shaped 
promiscuous dense occupying lesion in the left frontal 
bone, associated with bony erosion (Fig.  5). This lesion 
resulted in the bone absorption in the frontal bone and 
orbital roof, which penetrated down into the orbit. The 
boundary was relatively clear, and speckled high-density 
shadows could be seen inside. MRI displayed an irregu-
lar mass, the lesions were hyperintense signals on T1WI, 
and the lesions were isointense and hyperintense mixed 
signals with a thick hypointense ring around the lesions 
on T2WI. Contrast-enhanced imaging revealed that most 
parts of the tumor display a non-significant enhancement 

(Fig.  6). Resection was performed via an anterior orbit-
otomy. A dark brown mass was seen intraoperatively 
(Fig. 7). Management was by total excision of the lesion 
with curettage of the eroded bone to prevent a recur-
rence. The histopathological examination of the cyst con-
tents and wall revealed cholesterol clefts, multinucleated 
giant cells, histiocytes, foamy macrophages, fiber tex-
tures, altered blood pigments, and calcifications, which 
was consistent with the diagnosis of cholesterol granu-
loma (Fig.  8). There was no recurrence upon three-year 
follow-up.

Discussion and conclusions
Orbital cholesterol granuloma is a relatively rare con-
dition caused by a foreign body reaction against cho-
lesterol crystals. It predominantly occurs in young or 
middle-aged men [1]. The orbitofrontal cholesterol 
granuloma was initially described in 1902 by Denig 
[2, 3]. Other terms such as lipid granuloma, chole-
steatoma, chronic haematic cyst, xanthomatosis, and 
histiocytic granuloma are also used for orbital choles-
terol granuloma. However, these terms are inaccurate, 
and cholesterol granuloma is the most appropriate [1]. 

Fig. 4 The histopathological examination of cyst contents and wall 
revealed inflammatory granulation tissues, fibrous capsule wall, 
cholesterol clefts with altered blood pigments, and calcifications, 
consistent with the diagnosis of cholesterol granuloma

Fig. 5 CT scan exhibited an irregularly shaped promiscuous dense 
occupying lesion in the left frontal bone, resulting in the bone 
absorption in the frontal bone and orbital roof, and penetrating down 
into the orbit
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However, histopathology confirmed that the mass con-
tained cholesterol crystals, fibrous envelope, hemo-
siderin, granuloma, and other components, but the 
pathogenesis of cholesterol granuloma is still unclear. 
In the petrous, the pathogenesis is believed to be 
caused by ventilatory obstruction of the pneumatized 
temporal bone resulting in local tissue breakdown and 
deposition of cholesterol which then crystallizes and 

stimulates a granulomatous reaction [5]. However, this 
mechanism does not apply to orbital cholesterol granu-
loma. In orbit, orbital hemorrhage of any cause, such as 
minor trauma, or spontaneous bleeding in an anticoag-
ulant-treated patient, is the initiating event for choles-
terol granuloma formation [5]. Blood-derived products 
degrade cholesterol and deposit crystals that stimulate 
the growth of surrounding tissue to form granulomas 
[6, 7]. Nevertheless, only a minority of cases have a 
history of trauma [8]. Moreover, neither of the two 
patients reported in this study had a history of trauma. 
It was speculated that a very mild trauma may have 
occurred inadvertently. Spontaneous bleeding caused 
by abnormal coagulation or blood vessel development 
could be one of the possibilities [9].

Cholesterol granuloma may arise within the diploe of 
frontal bone [10], enlarge and erode through the outer 
table of the bone to extraperiosteal space above the lac-
rimal fossa. The lesion causes ophthalmological symp-
toms of upper eyelid swelling, ptosis, ocular distention, 
proptosis, hypoglobus, extraocular movement restric-
tion, and diplopia. The typical features observed on 
CT are a well-defined lesion in the superolateral orbit, 
isodense with the brain, and extensive erosion adjacent 
to the frontal bone and lacrimal fossa. The typical find-
ings on contrast-enhanced imaging are a non-enhanc-
ing mass that presented predominantly hyperintense 
and heterogeneous on both T1WI and T2WI, whereas 
the hyperintense signal is characteristic of chronic 
bleeding. The paramagnetic effect of haem iron  (Fe3+) 
in methemoglobin results in the characteristic high sig-
nal on all images reflecting a shortening of the T1WI 
involved tissue and a lengthening of the T2WI [1].

Fig. 6 Contrast-enhanced imaging revealed that most parts of the 
tumor display a non-significant enhancement

Fig. 7 The sample after complete resection

Fig. 8 The histopathological examination of the cyst contents and 
wall revealed cholesterol clefts, multinucleated giant cells, histiocytes, 
foamy macrophages, fiber textures, altered blood pigments, and 
calcifications, which was consistent with the diagnosis of cholesterol 
granuloma
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Orbitofrontal cholesterol granuloma is rare, has a pre-
diliction to the frontal sinuses. The location of disease is 
similar to the frontal sinus mucoceles. Therefore, the two 
patients were misdiagnosed before surgery and should 
be differentiated from them. Mucoceles are expansive 
cysts of mucus secreted by goblet cells interspersed in 
the ciliated mucosa [11]. Although all paranasal sinuses 
are susceptible, the frontal and ethmoidal sinuses have 
the highest incidence [11]. They can occur at any age, but 
most patients with mucoceles are between 40- 60 [12–14]. 
Compromised sinus ventilation is the basic etiology of 
mucocele formation [13, 15]. The reasons may include (1) 
lesions of the nasal cavity and sinuses (or abnormal devel-
opment), such as nasal polyps, sinus osteoma, and nasal 
septum deviation, and (2) inflammation or trauma leading 
to nasal adhesion and sinus obstruction [16]. Mucoceles 
can compress and erode the surrounding bone wall, lead-
ing to absorption of the orbital wall as they grow gradu-
ally [11, 17]. Frontal sinus mucoceles frequently lead to 
the absorption of superior orbital wall, extending into the 
orbit, resulting in ocular symptoms and signs. The ocular 
manifestations are similar to orbital cholesterol granu-
loma. CT scan shows expansive growth of the mucoceles 
in the sinuses with absorption and destruction of adjacent 
bone and intrusion into surrounding structures. The clear 
boundary; the internal density is more uniform, mostly 
low density; a few can be equal or even high density. The 
density is dependent on the protein concentration of sac 
fluid. When protein concentration is high, density is high, 
whereas when protein concentration is low, density is low. 
Mucocele MRI signal intensity is quite distinct, and signal 
level may correlate with disease duration. Subsequently, 
patients with a short disease course have more moisture 
and hypointense presentation on T1WI. Patient with a 
long period of the disease has more protein, presenting 
hyperintense on T1WI [18].

The mainstay of treatment for cholesterol granuloma 
is surgical resection with curettage of the abnormal bone 
to reduce the recurrence of disease. Cholesterol granu-
loma has typical histopathological features with choles-
terol clefts, multinucleated giant cells, histiocytes, foamy 
macrophages, fiber textures, altered blood pigments, and 
calcifications.

In conclusion, orbital cholesterol granuloma is rela-
tively rare, has a prediliction to the frontal sinuses. Sup-
pose the orbital CT shows a similar cystic lesion with 
irregular bone destruction in the superolateral orbit. In 
that case, MRI displays that the lesions are hyperintense 
signals on T1WI and T2WI, and the contrast-enhanced 
imaging reveals that most of the tumors are not signifi-
cantly enhanced. The diagnosis of orbitofrontal choles-
terol granuloma should be considered.
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