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We present a unique case of biopsy-proven necro-
tizing sarcoidosis involving the central nervous sys-
tem (CNS) in a 52-year-old woman. The patient pre-
sented with a 3-month history of left-sided
headache and sharp, shooting pains on the left side
of her face. She also has a previous history of sar-
coidosis, histopathologically confirmed on parotid
gland biopsy 24 years before. Imaging studies of the
present lesion revealed a 1.8 3 1.4-cm mass in the
left temporal lobe with signal intensity suggestive of
meningioma or low-grade glial neoplasm. Surgical
resection was initiated, and intraoperative consul-
tation with frozen sections revealed granulomata.
The lesion was biopsied, and surgical intervention
was terminated. Permanent sections failed to reveal
bacteria, mycobacteria, fungi, or foreign bodies. A
diagnosis of necrotizing neurosarcoidosis was ren-
dered. The patient was administered steroid ther-
apy and clinically responded favorably. At the most
recent follow-up almost 2 years later, there was no
evidence of recurrence or progression. Necrotizing
sarcoidosis has been reported most commonly in
the lungs and rarely in other organ systems. We
report the first histologically proven case involving
the CNS as well as a rare example of sarcoidosis and
necrotizing sarcoid granulomatosis in the same pa-
tient. Sarcoidosis and its necrotizing variant should
be considered in the differential diagnosis of a gran-
ulomatous mass lesion involving the CNS, particu-
larly in the context of a history of systemic disease.
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Sarcoidosis is an idiopathic, systemic, inflamma-
tory disorder with a predilection for middle-aged,
black women. The clinical course is characterized
by episodic exacerbations that are self-limited and
may or may not respond to immunosuppressive
therapy. Classically, the lungs and mediastinal
lymph nodes are involved, although there often is
variable involvement of other organ systems.
Pathologic diagnosis relies heavily on the exclusion
of other causes of non-necrotizing granulomata.

Sarcoidosis involving the central nervous system
(CNS; neurosarcoidosis) affects only approximately
5% of patients with systemic sarcoid (1). It has been
reported to involve all parts of the CNS, and its
coverings including supratentorial and infratento-
rial compartments as well as the eye and the pitu-
itary (1–7). The most common presenting symptom
of CNS involvement is unilateral facial nerve (cra-
nial nerve VII) palsy (8). Imaging studies are non-
specific, revealing a poorly defined mass with a
variable degree of surrounding edema. Thus, in the
appropriate clinical setting, neurosarcoid should be
included in the differential diagnosis of a CNS
mass. A single case (7) of CNS involvement has also
been reported in the absence of a classical clinical
history of previous or synchronous pulmonary in-
volvement.

Necrotizing sarcoid granulomatosis (NSG), ini-
tially described by Liebow in 1973 (9), has been
described even less frequently than its non-
necrotizing counterpart. Since that initial report,
approximately 115 cases involving a variety of sites,
both with and without histologic confirmation,
have been reported in the English language litera-
ture. The vast majority involve the lungs (10 –15),
with some cases involving skin and subcutaneous
tissues (16), kidney (17), lacrimal gland and gastro-
intestinal tract (18), orbit (19), liver (20), and spinal
column (21). A single report (22) described neuro-
logic involvement and CNS lesions by imaging
studies in a patient with biopsy-proven pulmonary
and mediastinal disease. Thus, to our knowledge,

Copyright © 2000 by The United States and Canadian Academy of
Pathology, Inc.
VOL. 13, NO. 8, P. 909, 2000 Printed in the U.S.A.
Date of acceptance: February 11, 2000.
Address reprint requests to: Amyn M. Rojiani, M.D., Ph.D., University of
South Florida, Department of Pathology, 12901 Bruce B. Downs Boule-
vard, MDC 11, Tampa, FL 33612; e-mail: arojiani@com1.med.usf.edu; fax:
813-974-5536.

909



we report with histologic confirmation the first case
of NSG involving the intracranial compartment re-
ported in the English literature.

CASE REPORT

Clinical History
A 52-year-old woman had received a diagnosis

sarcoidosis 24 years before this admission upon
biopsy of a right parotid gland mass. At that time,
she also had suspicious lesions in the lungs as well
as hilar lymphadenopathy. During the next 24
years, additional granulomatous lesions were iden-
tified in biopsies of the skin and lungs. Skin tests at
that time were negative for mumps, tuberculosis
(PPD), histoplasmosis, and coccidiomycosis. Other
pertinent history includes smoking and sinusitis.
Family history is noncontributory. On this admis-
sion, the patient presented with a 3-month history
of new-onset left-sided headache and shooting
pain on the left side of her face. Neurologic exam-
ination was significant for hyperesthesias on the left
side of the face in the territory of the trigeminal
nerve (cranial nerve V). Computerized tomography
revealed a 1.8 3 1.4-cm mass in the left temporal
lobe and cavernous sinus area. The mass was isoin-
tense and revealed mild surrounding edema. Mag-
netic resonance neuroimaging studies, with and
without contrast, identified a lesion with signal in-
tensities suggestive of meningioma or glial neo-
plasm (Fig. 1). Increased T2 signal was also seen,
suggesting compression of adjacent tissue. Admin-
istration of gadolinium resulted in significant en-
hancement that seemed fairly homogeneous. An
incidental right ethmoid mucocele was also noted.
Chest x-ray showed no lung lesions, and no lymph-
adenopathy was detected in the mediastinum. The
patient underwent a left subtemporal craniotomy
with partial resection of the mass, at which time
intraoperative frozen-section diagnosis revealed an
inflammatory, granulomatous process. After addi-
tional biopsies for further histopathologic examina-
tion, the surgical procedure was terminated.

Histopathology
Routinely processed sections revealed neuroglial

tissue heavily involved with multiple granulomas.
Large and small multinucleated giant cells were
distributed in the immediate vicinity of these gran-
ulomatous areas as well as in adjacent tissue devoid
of necrotic foci (Fig. 2A). These lesions consisted of
focal areas of coagulative necrosis, surrounded by a
rim of mononuclear cells (Fig. 2B). The latter often
had either oval-shaped or elongated irregular and
indented nuclei. Most cells also had a generous
amount of pink cytoplasm. Intermixed with the ep-

ithelioid histiocytes and giant cells were a modest
number of lymphocytes and plasma cells, although
acute inflammatory infiltrates including segmented
neutrophils or eosinophils were not seen (Fig. 2C).
There was no definitive vasculitis, although some
vessels had inflammatory cells around them. Sec-
tions were stained with Gomori methenamine silver
and periodic acid-Schiff and did not reveal any
fungal organisms. Multiple stains for mycobacteria/
acid-fast organisms were negative. These included
Zeihl-Neilsen and modified acid-fast (Fite’s), as

FIGURE 1. Neuroimaging studies revealing a homogeneously
enhancing lesion with a dural attachment involving the left temporal
lobe and extending into the cavernous sinus. A, axial T1-weighted
magnetic resonance image after intravenous gadolinium. B, coronal T1-
weighted magnetic resonance image after intravenous gadolinium.
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well as auramine-rhodamine fluorescent stain. Cul-
tures obtained intraoperatively failed to grow any
organisms. No foreign body was identified by ex-
amination with polarized light. The patient’s previ-

ous parotid gland mass biopsy from 24 years before
was reexamined. The histopathology was typical
non-necrotizing granulomatous inflammation. His-
tochemical stains performed previously on that
specimen had also failed to reveal any organisms,
and a diagnosis of sarcoidosis was reconfirmed. In
view of the patient’s history and diagnosis of sar-
coidosis as well as the prior favorable response to
steroids, the present biopsy with necrotizing gran-
ulomatosis and lack of infectious cause was diag-
nosed as NSG. The patient’s clinical condition has
significantly improved with steroid therapy; almost
2 years later, there is no evidence, clinical or radio-
graphic, of recurrence or progression of the mass.

DISCUSSION

We report the first histologically confirmed case
of intracranial NSG. Necrotizing sarcoidosis differs
from typical sarcoidosis by the presence of signifi-
cant noncaseating necrosis and confluent granulo-
matous inflammation consisting of epithelioid his-
tiocytes, lymphocytes, and plasma cells, usually
with an associated granulomatous vasculitis (11, 12,
18). The differential diagnosis of necrotizing gran-
ulomas includes chronic infections such as typical
and atypical mycobacterium, fungi (e.g., histoplas-
mosis, aspergillosis, cryptococcosis), and Wegen-
er’s granulomatosis, as well as foreign body type
granulomatous inflammations. Therefore, a diag-
nosis of sarcoidosis, necrotizing or non-necrotizing,
should be made only after other causes of granulo-
mas have been excluded. Mycobacterial and fungal
causes can be excluded by various histochemical
stains and ideally by culture. Wegener’s granuloma-
tosis frequently has a characteristic clinical presen-
tation in terms of both the clinical course and the
distribution of lesions. Increased serum c-ANCA
levels may further support it. Histologically, the
granulomatous inflammatory process has a signifi-
cant acute inflammatory component, accompanied
by a large number of segmented neutrophils and a
necrotizing vasculitis. The necrosis of Wegener’s
also often creates geographic patterns and may be
surrounded by palisading histiocytes. NSG patients
typically have a long clinical course with a signifi-
cant, favorable response to steroids. These features
clearly rule out infectious causes, particularly when
supported by negative cultures.

A brief summary of reports of NSG in the scien-
tific literature is presented in Table 1. A total of 116
cases were identified, with 62 histologically con-
firmed cases including the present report. The av-
erage age was 42 years (range, 11 to 66 years). Not
surprising is that many patients had been treated
for infectious causes, usually mycobacterial infec-
tions. Treatment with steroids typically followed

FIGURE 2. A, a hypercellular inflammatory process infiltrating
neuroglial tissue. A small area of necrosis is present in the center
(arrowhead). Randomly distributed in the vicinity are a large number
of mononuclear cells and multiple small and large multinucleated giant
cells (arrows). B, a granuloma with a central region of coagulative
necrosis including “ghost forms” is illustrated. Palisading around the
necrotic focus are mononuclear and occasional multinucleated cells.
Chronic inflammatory cells (i.e., lymphocytes and plasma cells) are also
noted. C, at higher magnification, the nuclei of the mononuclear cells
seen around the necrotic focus are frequently elongated, irregular, or
indented. The nuclei within the multinucleated cells are often arranged
around the periphery (arrow) but in many instances were randomly
clustered within the cytoplasm. Although some nuclear debris is
present, acute inflammatory cells are conspicuously absent.
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identification of the cause, and the clinical re-
sponse was often favorable.

The relationship between sarcoidosis and NSG
remains poorly defined. Churg et al. (10) in their
report describing 12 cases of NSG suggested that
this entity is most likely a variant of typical sarcoid-
osis or is closely related. The histologic features and
the clinical course of the disease, although different
enough to merit its own designation, bears suffi-
cient similarities to sarcoidosis to be classified in
the same group of disorders. The authors also de-
scribed in the same report (10) a patient with pul-
monary NSG and uveitis who also had noncaseat-
ing granulomas in her hilar lymph nodes. The
present case provides another example of classic
non-necrotizing sarcoid, previously diagnosed on
biopsies, followed by NSG. This lends additional
support to the contention that NSG may indeed be
a variant of sarcoidosis.

Our case report illustrates the importance of in-
cluding inflammatory disorders such as sarcoidosis
in the differential diagnosis of a CNS mass in a
patient with appropriate clinical presentation. His-
tory of systemic sarcoidosis should raise further
suspicions regarding the cause of any intracranial
lesion. Intracranial involvement by sarcoidosis
without previous clinical history, although ex-
tremely rare, has been reported (2, 4, 7). There are
no specific imaging or laboratory findings for neu-
rosarcoidosis and therefore a high level of clinical
suspicion must be maintained and appropriate
tests to rule out other causes must be performed.

The present report also emphasizes the need to
keep neurosarcoidosis, rather than other infectious

causes, on the list of differential diagnoses to be
considered for necrotizing granulomas in the brain.
Necrotizing sarcoidosis, like typical sarcoidosis, is a
diagnosis of exclusion and should not be made
until all special studies including cultures have
been performed to rule out an infectious cause.
Although patients with confirmed extrapulmonary
necrotizing sarcoidosis and a single case with pre-
sumed CNS involvement have been described in
the literature (22), this report is the first to docu-
ment histologically proven intracranial involve-
ment. It also provides a rare example of the com-
bined presentation of a case with typical
sarcoidosis and subsequent necrotizing granulo-
matosis.
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Book Review

Creighton TE, editor: Encyclopedia of Molecu-
lar Biology, Vols 1–4, 2856 pp, New York,
Wiley Interscience, 1999 ($1295.00).

This encyclopedia in four volumes is a part of the
series of Wiley Biotechnology Encyclopedias,
ambitiously conceived to cover major topics of
biotechnology. An enormous undertaking of this
kind obviously cannot but impress even the most
skeptic reviewer. Not being a particularly hyper-
critical reviewer, I am still left pondering on how
much detailed planning and coordination must
have taken place before such a work could be
completed.

This impressive overview of modern molec-
ular biology (compressed for the sake of expedi-
ency into 2800 pages) covers all the major topics.
The entries include most of the favorites and
“evergreens” of classical biology translated to the
molecular level. One can read about comple-
ment proteins and collagens (all 19 of the
bunch!) or amyloid and serine proteinases. The
important new developments such as transfec-
tion or subtractive hybridization are described

in adequate detail to provide a relatively well-
informed reader with additional data that are not
found in standard textbooks.

Some topics, such as transgenic mice, are
included to cover the fringes of molecular biol-
ogy and the areas where it intersects with other
disciplines. Overall, the topics are well chosen,
and the coverage is comprehensive. The text is
very readable and well edited.

Like all other review books, this encyclopedia
is doomed to become outdated by the time it is
in press. Nevertheless, I was amazed at how well
it was assembled and how au courant most of the
articles are. The editor and the publisher need to
be recognized for their contribution to science.
The four-volume book is not inexpensive, but the
price should not deter librarians from including
it on the list of their major references. This mon-
umental work is destined to remain with us for
some time, and I hope that it will be updated
periodically.

Ivan Damjanov
University of Kansas School of Medicine
Kansas City, Kansas
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