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Abstract We report a 65 year old man who presented
with left hemiparesis, and was found to have multiple,
discrete, peripherally enhancing, hemorrhagic intra-axial
masses in the right hemisphere of the brain. Workup for
malignancy elsewhere in the body was negative, and
biopsy confirmed glioblastoma multiforme. The patient
responded clinically to treatment with radiation therapy
and temozolomide. We discuss the unusual aspects of this
case and stress the importance of tissue diagnosis in
managing suspected intracranial malignancies.
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Multifocal glioblastoma multiforme

Introduction

Malignant glioma generally presents radiographically as a
single, contrast enhancing mass on MRI. In rare cases,
malignant gliomas may show multicentricity or true mul-
tifocality. A minority of malignant gliomas present with
spontaneous hemorrhage. We report a patient with multiple
hemorrhagic brain tumors in whom metastasis was strongly
suspected; however, biopsy confirmed glioblastoma
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multiforme, which resulted in a significant change in
treatment strategy.

Case report

A 65 year old, right handed man presented with several
days of left sided weakness. He was not taking aspirin or
anticoagulants. On examination, he was alert and cooper-
ative. Visual fields were full to confrontation. He had a
dense left hemiparesis affecting the upper greater than the
lower extremity, and left sided sensory loss. Magnetic
resonance imaging showed three, peripherally enhancing
masses in the right hemisphere, all of which showed evi-
dence of spontaneous hemorrhage (Fig. 1). The masses
were separated by normal appearing brain, although there
was T2 and FLAIR signal change surrounding the lesions
that was thought to represent vasogenic edema. Steroids
and anticonvulsants were administered.

CT of the chest, abdomen, and pelvis was negative. A
large mole on the leg was biopsied by a dermatologist and
was negative for melanoma. The patient underwent a
frameless stereotactic biopsy of the right parieto-occipital
lesion.

Microscopic analysis of the biopsy specimen showed a
glioblastoma multiforme, with nuclear atypia, endothelial
hyperplasia, and areas of necrosis with pseudopalisading
(Fig. 2a). The tumor cells were immunoreactive for glial
fibrillary acidic protein (GFAP; Fig. 2b). Markers for
melanoma (HMB-45 and melan-A) and renal cell carci-
noma antigen were negative.

The patient was treated with 59.4 Gy of radiation therapy
with concurrent and adjuvant temozolomide. His hemipa-
resis rapidly improved, and after a course of rehabilitation
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Fig. 1 (a): Nonenhanced CT
scan shows hemorrhage into
right temporal and Sylvian
fissure tumors (b, ¢, d):
Gadolinium-enhanced MRI scan
shows discrete, peripherally
enhancing tumors in the right
frontal-parietal lobe (b), right
Sylvian fissure (c), and right
temporal lobe (d)

he was discharged home four weeks postoperatively with
only minimal weakness in the left upper extremity.

Discussion

Incidence and significance of multifocal and
multicentric glioma

Most malignant gliomas present as single, contrast
enhancing masses. However, glioma cells are widely dis-
tributed through the brain even in patients harboring these
typical appearing tumors [1]. Dissemination of glioma cells
through the brain may be related to origin in the subven-
tricular zone [2], and generally proceeds along both white
matter tracts and blood vessels [3]. This wide dissemina-
tion of glioma cells is occasionally manifested
radiographically as a multiple glioma, in which areas of
mass effect and/or contrast enhancement are separated by
radiographically normal or abnormal appearing brain [4].
Cytogenetic analysis and sequencing of mutated genes in
biopsies of multiple glioma show that the separate lesions
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represent dissemination of a single clone of tumor cells [5].
In older literature, the terms “multicentric glioma” and
“multifocal glioma” were often used interchangeably to
describe multiple gliomas [6, 7], while in some cases
“multicentric gliomas” referred only to multiple tumors
without radiographic or histologic connection [8]. More
recently, in the MRI era, other classification schemes have
been proposed. Under one classification scheme, multi-
centric gliomas are those in which focal lesions are
arranged along contiguous white matter tracts, while mul-
tifocal gliomas are those in which the focal lesions are not
connected by white matter tracts [9]. Under another com-
monly used scheme, multicentric gliomas are those in
which either known white matter tracts or radiographically
abnormal brain connects the mass lesions, while multifocal
lesions are not connected in either of these ways [10]. In
the MRI era, about 1% of malignant gliomas are multiple at
the time of diagnosis, with the incidence increasing to 10%
or more at the time of tumor progression [11]. There are no
reliable radiographic criteria for distinguishing multiple
gliomas from multiple metastases [4]. Multiple gliomas are
associated with a worse prognosis than more focal gliomas
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Fig. 2 (a): Photomicrograph of biopsy specimen showing typical
glioblastoma multiforme with nuclear atypia, endothelial prolifera-
tion, and necrosis (hematoxylin and eosin, 200x). (b):
Immunohistochemistry with antisera to glial fibrillary acidic protein
(GFAP) shows strong labeling of tumor cells (400x)

particularly if the dissemination occurs at the time of tumor
progression following initial treatment [11]. Treatment is
radiation therapy with or without concurrent chemother-
apy; survival is similar whether the radiation fields
encompass only the radiographically visible tumor with a
margin, or the entire brain [10].

Incidence of spontaneous hemorrhage into glioblastoma

Malignant brain tumors prone to spontaneous hemorrhage
include metastases from melanoma, renal cell carcinoma,
and choriocarcinoma, and glioblastoma multiforme. Pre-
viously  published reports described spontaneous
hemorrhage into malignant gliomas in infants with con-
genital glioblastoma [12], as well as in adults [13, 14]. This
report is the first in which synchronous spontaneous hem-
orrhage has been described in a multifocal glioblastoma.
We cannot explain the mechanism of synchronous

hemorrhage in this patient without a history of bleeding
disorder or treatment with anticoagulants or antiplatelet
agents. Koebbe et al. (2001) reported two cases of multi-
focal glioma in which surgery on one tumor mass resulted
in hemorrhage into a noncontiguous tumor mass, and
suggested that coagulopathy induced by manipulation of
tumor tissue, combined with hemodynamic changes and
fragile blood vessels at distant tumor sites, might explain
this phenomenon [15]. If this model is accurate, we may
speculate that spontaneous hemorrhage into one lesion in
this patient may have induced hemorrhage into the other
lesions.

Importance of tissue diagnosis in patients with
malignant brain tumors

When confronted with multiple, hemorrhagic brain lesions,
metastasis from melanoma, renal cell carcinoma, or less
likely other systemic cancers is the most likely diagnostic
possibility. This is particularly true in patients with known
histories of cancer, in whom 91% of contrast enhancing
brain lesions in the era spanning CT and early MR imaging
were shown to be metastasis at surgery [16]. However, as
shown by this case report, multiple glioma is also a pos-
sible cause of multiple, hemorrhagic brain tumors. 30 Gy
of whole brain radiation in 10 fractions would be appro-
priate for unresectable multiple brain metastases [17],
while 59 Gy of radiation therapy delivered to the visible
tumor plus margin, or alternatively the whole brain, with
concurrent or adjuvant temozolomide, is the most widely
accepted therapy for multifocal glioblastoma [10].

Conclusions

We describe the first reported case in the English language
literature of multifocal glioblastoma with spontaneous
hemorrhage into multiple lesions. This presentation is most
commonly associated with metastases from melanoma or
renal cell carcinoma, which would be treated differently
than glioblastoma. This case emphasizes the importance of
tissue diagnosis in optimizing the treatment of patients with
malignant brain tumors.
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