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Abstract

A 27-year-old woman was referred to our hospital with mild disorientation, bilateral abducens nerve
palsy, and mild left hemiparesis. Magnetic resonance (MR) imaging revealed diffuse mass lesions
resembling malignant glioma in the right frontal intraparenchymal region, with enhancement of
multiple meningeal and intraparenchymal nodules. Partial resection of the frontal lesion was
performed. Histological examination revealed that the specimens consisted of brain tissue, with
marked perivascular infiltration of histiocytes and sheets of xanthomatous cells. The diagnosis was
primary cerebral angiitis containing marked xanthoma cells. Steroid therapy was administered over 1
week. MR imaging showed that the remaining lesions resolved gradually, and had disappeared 2 years
after surgery. No neurological symptoms or recurrence of the tumor has been observed during the 6-year
period since the operation.

Key words: complete resolution, granulomatous angiitis of the central nervous system,
granulomatous lesion, vasculitis, xanthogranuloma, xanthoma cell

Introduction

Cerebral angiitis/granulomatous angiitis are general
pathological diagnoses based on several findings
including inflammatory/granuloma cells in the vas-
cular walls. Cerebral angiitis/granulomatous angiitis
have multiple causes, including infectious agents,
sarcoidosis, autoimmune disease, and idiopathic
vasculitis. Primary (or idiopathic) cerebral angiitis/
granulomatous angiitis is very rare. Most cases of
primary cerebral angiitis/granulomatous angiitis
are categorized into some distinct clinicopathologi-
cal entities. Granulomatous angiitis of the central
nervous system (GACNS) is characterized by
granulomatous change with infiltration of giant
cells and other variable inflammatory cells into the
walls of the leptomeningeal and/or parenchymal
vessels.4,8,9,18,19) Primary angiitis of the central
nervous system (PACNS) is clinically characterized
by vasculitis confined to the CNS and exclusion of
other diseases.13,15) Similar pathological conditions
have been described as isolated angiitis of the CNS,

granulomatous giant cell angiitis of the CNS, and
benign focal cerebral vasculitis.1,13,15) All these dis-
eases are closely related.13,15) ``Non-infectious gra-
nulomatous encephalitis'' also manifests as granulo-
matous change and perivascular/intraparenchymal
inflammation.11) The magnetic resonance (MR)
imaging appearance of primary cerebral angiitis/
granulomatous angiitis is variable, sometimes as
mass lesions resembling brain tumors with a diffuse
pattern,9,13,16,17) or meningeal enhancement manifest-
ing as multiple nodules.18)

Here we describe a very rare case of primary
cerebral angiitis with typical xanthoma cells, which
resembled glioblastoma multiforme on neuroimag-
ing.

Case Report

A 27-year-old woman was admitted to a regional
hospital with morning headache. One week before
admission, her family had noticed a change in her
personality and mild disorientation. She had
suffered a head injury during a traffic accident 6
months before admission, the details of which were
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Fig. 1 T1- (left) and T2-weighted (right) magnetic
resonance (MR) images showing mixed
intense lesions without clear margins in the
right frontal lobe. T1-weighted MR image
after gadolinium administration (center)
showing intense enhancement of the right
frontal lesion and multiple nodules in the
meningeal/intraparenchymal regions.
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obscure because of disturbance in consciousness
and absence of medical treatment. She had no histo-
ry of specific infectious disease or autoimmune
disease.

Physical examination revealed no abnormality on
her skin or body. Neurological examination revealed
mild disorientation, bilateral abducens nerve palsy,
and mild weakness of the left arm and foot. All blood
chemistry findings, including white blood cell
count, C-reactive protein, neutral fat, and total
cholesterol levels, and various tests for autoimmune
diseases, were normal. Lumbar tapping obtained
watery clear cerebrospinal fluid (CSF) with a slightly
increased cell count (8 cells/ml, all monocytes). Other
findings of the CSF, including protein concentration
and sugar concentration, were normal. Cultures of
the CSF for fungus and bacteria were all negative.
The viral antibody titers (cytomegalovirus, varicella-
zoster virus, mumps virus, herpes simplex virus, cox-
sackie A7, enterovirus 71) of the CSF were also
negative.

Computed tomography with contrast agent
revealed a diffuse lesion in the right frontal lobe. MR
imaging also revealed mixed intense lesions without
clear margins on both T1- and T2-weighted images.
Median structures containing the interhemispheric
cistern were shifted to the left. Gadolinium adminis-
tration caused intense enhancement of the right
frontal lesion and multiple nodules in the meningeal
and intraparenchymal regions (Fig. 1). The initial
diagnosis was intra-axial malignant tumor, such as
glioblastoma multiforme.

Three weeks after admission, right frontal
craniotomy and resection of the right frontal lobe
were performed. During surgery, mild thickening of

the arachnoid membrane and xanthous change of
the frontal cortex were observed. Partial resection of
the frontal lesion was performed. The margins of the
mass lesions were not clear, and no obvious nodular
lesions were found compatible with the MR imaging
findings. Histological examination revealed that
the specimens consisted of edematous brain tissue
with perivascular and transmural focal infiltrations
of small lymphocytes and histiocytes in the lep-
tomeningeal/parenchymal small vessels (Fig. 2
upper row), and necrosed tissue produced by the
occlusion of small vessels. Infiltration with sheets of
CD68-positive foamy cells as well as perivascular
proliferation of small histiocytes and other infiltrat-
ing cells were observed in the damaged brain tissue
(Fig. 2 lower row). No giant cells of the Touton type
were observed. Immunohistochemical staining for
glial fibrillary acidic protein (GFAP), S-100 protein,
and lysozyme was negative. Silver staining found no
indications of demyelinating disease. Electron
micrography revealed foamy cells with small nuclei
and plump cytoplasm containing lipid droplets,
which corresponded to so-called xanthoma cells.
The histological diagnosis was primary cerebral
angiitis containing marked xanthoma cells.

The patient was treated with intravenous adminis-
tration of 16 mg dexamethasone per day, which was
tapered rapidly and completed within 1 week of the
operation. The postoperative course was uneventful,
with full recovery from disorientation and all
neurological disturbances. MR imaging showed
spontaneous gradual shrinkage of the mass lesions,
and absence of residual lesions 2 years later (Fig. 3).
Several tiny spots were detected along the margins
of the surgical defect in the right frontal and the left
high frontal lesions, but no recurrence was observed
during the 6-year period since the operation.

Discussion

Our patient presented with a history of a head injury
6 months before admission, and multiple intraparen-
chymal diffuse lesions mimicking glioblastoma
which resolved completely within 2 years of surgery.
The histological features of the present case were
granulomatous tissue containing xanthoma cells,
marked perivascular inflammation, absence of giant
cells of the Touton type, and diffuse progression
with destruction of brain tissue. The initial diagno-
sis was malignant brain tumor such as glioblastoma.
Retrospectively, there were some discrepancies in
the clinical findings with a diagnosis of rapidly
growing tumor. The patient presented with only
mild disorientation and headache despite the very
large mass lesion in the right frontal lobe. The
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Fig. 2 upper row: Photomicrographs showing edematous brain tissue with perivascular and trans-
mural focal infiltrations of small lymphocytes and histiocytes in the meningeal and paren-
chymal small arteries with marked thickening of the intima. lower row: Photomicrographs
revealing sheets of foamy cells as well as perivascular inflammation of small histiocytes and
other infiltrating cells. Hematoxylin and eosin stain, upper row: ×100 and lower row:
×400.

Fig. 3 Axial T1-weighted magnetic resonance
images with gadolinium just after the opera-
tion (left), 1 month after the operation
(center), and 6 months after the operation
(right) showing rapid disappearance of the
lesions.
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peripheral hyperintense lesion on T2-weighted MR
imaging and the midline shift were too slight for
ordinary glioblastoma. The actual volume of brain
tissue with severe pathological abnormality was
much smaller than expected based on the MR
images. Furthermore, the lesions resolved rapidly
after the administration of dexamethasone. Retro-
spectively, biopsy of the lesion and steroid therapy
should have been considered as a therapeutic
strategy. However, we speculate that the most
destructive lesion containing many xanthoma cells
would not be improved without radical resection.

In the present case, it was essential to exclude
inflammatory diseases other than primary cerebral
angiitis. The tissue specimen yielded no evidence of
any organism associated with tubercle bacillus,
sarcoidosis, or parasites such as Toxoplasma gondii.
Langerhans cell histiocytoses, malignant histiocyto-
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ses, and several neoplasms such as meningiomas
and gliomas could be excluded based on the clinical
course and the immunohistochemical studies using
GFAP and S-100 protein. Demyelinating diseases
were also eliminated by silver staining.

Xanthogranuloma was considered because the
present case featured xanthoma cells. Xanthoma
cell is considered to be a subtype of activated
macrophages/histiocytes, and occurs not only in
xanthogranulomas but also in other conditions
including several diseases associated with myelin
breakdown and special conditions of brain ne-
oplasms.10) The histological diagnosis of intracranial
xanthogranulomas is based on the presence of
proliferation of histiocytic cells, collection of xan-
thoma cells, multinucleated giant cells of the Touton
type, and inflammatory cells.2,10) Xanthogranuloma
usually occurs as solitary lesion, but is known to
disseminate into multiple intracranial regions.5,7)

Some xanthogranulomas originate from the in-
traventricle choroid plexus or the subdural space,
but intraparenchymal xanthogranulomas are ex-
tremely rare.3,6,12,14) In addition, most xanthogranu-
lomas are space-occupying lesions with fibrous
capsules. Only one case of a small intraparenchymal
mass lesion was not sharply demarcated from the
surrounding parenchyma.14)

The histological features of the present case were
not exactly compatible with typical xanthogranulo-
mas because of the marked perivascular inflamma-
tion, absence of giant cells of the Touton type, and
diffuse progression with destruction of brain
tissue, or with typical GACNS/PACNS because of
the marked inflammation caused by xanthoma
cells. Therefore, the final diagnosis was primary
cerebral angiitis containing marked xanthoma cells,
closely related (but not exactly compatible) with
GACNS/PACNS. Although the precise mechanism
of the histogenesis of xanthoma cells in our case is
not known, macrophages/histiocytes located in the
perivascular inflammation may have undergone
secondary changes to become characteristic xantho-
ma cells after infiltration and proliferation.

The clinical courses of patients with primary
cerebral angiitis/granulomatous angiitis are varia-
ble, but patients treated with steroids with/without
cyclophosphamide have had relatively good overall
outcomes.13,19) Our patient recovered well with
disappearance of the MR imaging lesions after
steroid therapy.

The present case of primary cerebral angiitis
containing marked xanthoma cells mimicking
glioblastoma had pathological characteristics unlike
those of previous cases. The mass showed rapid
progression on MR imaging, but was reversible and

resolved completely with very good outcome.
Inflammatory diseases should be considered in the
differential diagnosis of such multiple enhanced
masses.
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