
A headache and a mass lesion: Granulomatous
angiitis of the central nervous system (GACNS)
or neurosarcoidosis
A 40-year-old man presents with a new onset generalized
seizure in the setting of increasing headaches and undergoes
a magnetic resonance imaging scan (MRI) of his head that
reveals a mass-like lesion in the right parietal-occipital area
(Figure, upper left). The patient had no significant past med-
ical history and no other signs or symptoms except for his
severe headache. A biopsy of the lesion revealed a granulo-
matous arteritis with well formed, non-caseating granulomas
exclusively distributed in a perivascular pattern (lower right
and left). A lumbar puncture revealed no significant abnor-
malities. An angiogram was performed to further evaluate

the cerebral vasculature and was normal (upper right). A fur-
ther work-up for any evidence of a systemic granulomatous
process (chest abdomen and pelvic computed tomography
(CT), gallium scan, ophthalmologic evaluation, axillary
lymph node biopsy, serum angiotensin-converting enzyme
(ACE) level, multiple cultures) was negative.

Does the patient have vasculitis and can 
vasculitis present with a mass lesion such 
as this?
There is little doubt that this patient has vasculitis. The path-
ology was exclusively limited to the vasculature with no evi-
dence of parenchymal granuloma formation away from the
vascular tissues. Even with this dramatic histologic picture,
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however, special stains for infectious etiologies (i.e., myco-
bacteria, fungi, etc.) are essential, as well as cultures of cere-
bralspinal fluid (CSF) and biopsy material. These studies
were all performed and were negative. 
Mass lesions are not traditionally suspected as manifesta-
tions of central nervous system (CNS) vasculitis; however, in
our series nearly 15% of cases presented with a mass effect
on CT or MRI imaging (1). Upon biopsy these lesions may
or may not demonstrate granulomatous features and the re-
sponse to therapy is variable. As always, any such lesions
must be approached as a neoplasm or infection until proven
otherwise. 

Does this patient have granulomatous angiitis
of the CNS (GACNS) or neurosarcoidosis ?
In general these disorders are readily separated. GACNS is
primarily a leptomeningeal and cortical vasculitis process
involving the small and medium sized leptomeningeal corti-
cal arteries and less frequently the veins and venules (2).
Both Langerhan’s and foreign body type giant cells may be
seen within the intima, along the internal elastic lamella, or
within or outside the media. Skip lesions do occur. Early
pathologic descriptions of GACNS emphasized extensive
vascular necrosis which served to differentiate GACNS from
sarcoidosis in which vascular necrosis is highly uncommon
(2). Subsequent reports have clearly demonstrated a far
wider spectrum of vascular changes in both GACNS and sar-
coidosis with descriptions of necrotic and non-necrotic vas-
cular lesions in both conditions, thus compromising the abil-
ity of this pathologic feature to differentiate between them
(3-6). The presence of well-formed granulomas, as in the
current case, is distinctly uncommon in PACNS, being ab-
sent in the largest pathologic series reported to date (3) as
well as in our own experience.
Involvement of the CNS in sarcoidosis occurs in about 5% of
patients and generally is found in the setting of readily
detectable manifestations of systemic disease which are pri-
marily intra-thoracic (6). A diligent search in the present case
revealed no evidence of granulomatous disease outside of the
CNS. The pathologic features of CNS sarcoid have been well
described. Constant features of neurosarcoid include the
presence of non-caseating granulomas with or without giant
cells of the Langerhan’s type, accompanied by lymphocytic
infiltrates (6). The distribution of the granulomas within the
leptomeningies and parenchyma may be rather circum-
scribed, leading to mass-like presentations (6). Cases demon-
strating frank vascular involvement similar to this case have
rarely been reported (5), but occasional examples have even
been associated with angiographic changes within the CNS
(8). 

Securing the diagnosis of neurosarcoidosis (or sarcoid of any
isolated end organ in the absence of pulmonary disease)
requires a compatible clinical or radiographic picture of sar-
coidosis and the presence of a histologic picture of non-
caseating granulomas (6). The absence of one or the other of
these findings may lead to misdiagnosis, for non-caseating
granulomas themselves are not specific, being found in a
wide variety of inflammatory infectious and autoimmune
states. Differentiating GACNS from neurosarcoidosis is gen-
erally not difficult (8), but the nosology of the current case is
problematic. It lacks the relatively common clinical and CSF
findings typical of GANCS (2), but clearly is a vasculitic dis-
order clinically confined to the CNS and thus represents a
form of PACNS. Alternatively, if this patient had clinical or
radiographic evidence outside the nervous system the neu-
ropathologic findings would be readily interpreted as consis-
tent with neurosarcoidosis with a mass-like and vasculitic
presentation. Urich has proposed a classification scheme for
granulomatous vascular lesions within the CNS (5) and
according to these the present case would be classified as
GACNS, and our case was tentatively diagnosed as such, but
with a high degree of scientific uncertainty.
Perhaps the most important clinical point is that a diligent
search for pathogens was undertaken both within the CNS
and systemically, and none was found. In the absence of
infection, therapy was then instituted for either GACNS or
neurosarcoidosis by placing the patient on high dose oral
glucocorticoid therapy. After a brief period of observation
without improvement, cyclophosphamide was added with
slow resolution of the neuroradiographic lesions.
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