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Abstract: A 31-year-old male with mild dizziness complained of cloudy vision in his right 
eye for 5 days. The visual acuity of both eyes was normal, while the visual contrast 
sensitivity of both eyes slightly reduced. Fundus examination showed the swollen and radial 
superficial hemorrhage of his both optic nerves. Brain MRI scan indicated a huge tumor in 
the right temporal lobe with clear boundary, close to the skull. The midline structure shifted 
to the left. Blood tests indicated no hyperlipidemia or lipid disorders. The patient then 
received tumor resection. The size of the tumor was 5.6 cm × 7.5 cm × 10.1 cm. 
Histology suggested many foam cell accumulations and the tumor was positive for CD34, 
CD99, Vimentin, β-Catenin and CD68, but negative for EMA, GFAP, IDH-1, Oliga-2, PR, 
S-100, and CD1a. Three months after surgery, MRI showed the midline structure was back to 
normal. The swollen and radial superficial hemorrhage of optic nerves had disappeared. The 
visual acuity and visual field remained normal. 
Keywords: intracranial xanthoma, optic nerve, visual function, neurological disorder, optic 
disc edema

A 31-year-old male complained of blurred vision in his right eye for five days, accom
panied by mild dizziness. The visual acuity of both eyes was 20/20. The visual contrast 
sensitivity of both eyes reduced slightly. No yellowish nude in the eyelid and elsewhere. 
No obvious abnormalities in the conjunctiva, cornea, anterior chamber, iris, or lens of 
either eye. The pupil size of both eyes was 2.5 mm, RAPD (-). Fundus examination 
showed the swollen and radial superficial hemorrhage of his both optic nerves. (Figure 
1A and B). Blood examination showed the total cholesterol, triglycerides, high density 
lipoprotein and low-density lipoprotein were within the normal limits. Brain MRI 
showed a huge mass in the right temporal lobe, clear boundary, and multiple separations. 
The right temporal lobe and lateral ventricle were compressed, the midline structure 
shifted to the left. The lesion site showed low signal intensity on T1-weighted images 
(Figure 2A) and high signal intensity on T2-weighted images (Figure 2B). Contrast- 
enhanced T1-weighted images showed strong enhancement at the boundary (Figure 2C 
and D). The patient then received tumor resection. During the operation, we found the 
skull around the tumor area was partially protruding; the tumor had invaded the skull; the 
adhesion of tumor and skull was tight. The size of the tumor was about 5.6 cm × 7.5 cm × 
10.1 cm, and the texture was soft and gelatinous (Figure 3). Histology showed a large 
number of foam cell accumulation (Figure 4). The immunohistochemistry was as 
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follows: CD34 (+), CD99 (+), Vim (+), CD68 (+), β-Catenin 
(+), EMA (−), GFAP (−), IDH-1 (−), Oliga-2 (−), PR (−), 
S-100 (−), CD1a (−), Ki-67 index was about 10%. Three 
months follow up showed the visual acuity and visual fields 
remained normal. The optic disc edema and hemorrhages had 
disappeared (Figure 1C and D). T1-weighted (Figure 5A) and 
T2-weighted (Figure 5B) images show the midline structure 
returned to normal. A mild edema of temporoparietal was 
observed (Figure 5A and B). Contrast-enhanced T1- 
weighted images (Figure 5C and D) show no sign of 
recurrence.

Written informed consent was obtained from the 
patient for the publication of the case details and images. 
No institutional review board approval was required for 
the publication of the case report.

Discussion
Xanthomas are produced by the accumulation of foam 
cells which originate from the oxidation of macrophages 
overloaded with low-density lipoprotein particles. 
Generally, Xanthomas can be divided into three types: 
both hyperlipidemia xanthoma1 and non-hyperlipidemia 
xanthomas2 contain lipids and collagen, whereas 

Figure 1 Fundus photography. The swelling and blurry boundaries of both optic nerves were present (A and B). There was a splinter radial superficial retinal hemorrhage 
above the optic disc; no other obvious abnormality was observed (A and B). Three months after surgery, all these symptoms, including optic nerve swelling and retinal 
hemorrhage disappeared (C and D).

Figure 2 Brain MRI before surgery. Brain MRI showed a huge mass in the right temporal lobe, clear boundary, and multiple separations. The right temporal lobe and lateral 
ventricle were compressed, the midline structure shifted to the left (A and B). The lesion site showed low signal intensity on T1-weighted images (A) and high signal 
intensity on T2-weighted images (B). Contrast-enhanced T1-weighted images showed strong enhancement at the boundary (C and D).
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progressive collagen necrosis, cholesterol crystal fissures 
and lipid vacuoles can be seen in the tissue examination of 
necrobiotic xanthogranuloma.3,4 Xanthomas have a variety 
of clinical manifestations, depending on the location of 
lesions. The most common cases show yellowish collec
tion of cholesterol underneath the skin, usually on or 
around the eyelids.5 Although intracranial xanthoma is 
not a rare condition,6–9 the huge size of tumor without 
hyperlipidemia or lipid disorders has never been reported.

Xanthomas are associated with a variety of diseases, 
especially lipid-storage and metabolism disorders, which 

often occur in patients with type II hyperlipidemia. Since 
its mechanism is similar to that of early atherosclerosis, 
xanthoma has received more attention in recent years. 
A prospective study, which followed nearly 13,000 sub
jects for more than 20 years, found that, even after adjust
ing for covariables such as age, gender, diabetes, smoking, 
hypolipidemic therapy and postmenopausal status, the 
occurrence of xanthoma was associated with: 
a significant increase in the risk of myocardial infarction 
(48% increase); ischemic heart disease (38% increase); 
and lower-extremity ischemic disease (70% increase).10 

Figure 3 Surgical observations. The skull in the tumor area was partially protruding, the tumor invaded the skull, the adhesion of tumor tissue and skull was tight and the 
brain tissue of the right temporal lobe was compressed (A). The actual size of the tumor was 5.6 × 7.5 × 10.1 cm, and the texture was soft and gelatinous (B and C).

Figure 4 Hematoxylin and eosin staining. Foam cell accumulation in the mucous connective tissue of the right temporal lobe.
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To-date, most of the reported intracranial xanthomas have 
been characterized by hyperlipidemia, especially type II 
hyperlipidemia. There was also a report of a young patient 
with bilateral disc swelling caused by intracranial 
xanthoma. But, the patient had severe hyperlipidemia, 
and the patient’s mother and two sons had elevated blood 
lipids.11 However, hyperlipidemia or lipid disorder was not 
found in this case.

The diagnosis and differential diagnosis of intracranial 
xanthoma majorly rely on histology and immunohisto
chemistry findings. No accurate diagnosis can be deter
mined until operation. The giant foam cells drive from 
macrophages but not from smooth muscle cells, neural 
cells or the transformation of epithelial cells.12 Thus, in 
this case, the tumor was positive for CD68 and Vimentin, 
commonly used macrophage markers13,14 and CD99 
which plays a key role in the migration of macrophages 
through endothelial junctions15 and β-Catenin which reg
ulates macrophage activation.16 In contrast, this tumor was 
negative for makers of neural origin: S-100,17 GFAP,18 

Oliga-219 and IDH-1.20 Also, since xanthomas are appar
ently not true neoplasms,21 it is negative for PR22 and 
CD1a.23

Because the incidence of intracranial xanthoma is low, 
no systematic study shows the recurrence rate and preven
tion for this disease. Theoretically, reducing blood trigly
ceride and cholesterol levels might be beneficial for this 
tumor.24 Long term, large number observation study might 
be needed.
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