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CASE REPORT

Multicentric glioblastoma arising in two
unusual sites: cerebellum and thalamus

Glioblastoma multicéntrico originado em dois locais incomuns: cerebelo e talamo

Eduardo Cambruzzi'; Karla Lais Pégas*;, Mariana Fernandez Simao®; Guilherme Stiiker?

ABSTRACT

Multicentric glioblastomas (MGBM) arising in infra/supratentorial regions are uncommon lesions. The authors report a case of MGBM in a
61 year-old female patient, who presented a sudden onset of left hemiplegia. The magnetic resonance imaging (MRI) showed two expansive
large lesions affecting cerebellum and thalamus, with strong contrast enhancement. The patient underwent resection of the cerebellar lesion.
Microscopy revealed a high grade glial neoplasm exhibiting high mitotic index, areas of necrosis and microvascular proliferation. The neoplastic
cells showed positive immunoexpression for glial fibrillary acidic protein (GFAP). The morphological findings were consistent with glioblastoma

(GBM). The patient was referred to radiotherapy, with discrete signs of tumor regression after a 60-day clinical follow-up.
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INTRODUCTION

CASE REPORT

Glioblastomas (GBM) are the most frequent primary brain tumors,
accounting for approximately 12%-15% of all intracranial neoplasms
and 60%-75% of astrocytic tumors® 119, The process affects mainly
adults with a peak incidence within 45 and 75 years of age. Most GBM
de novo manifest rapidly (primary), without recognizable precursor
lesions, and most often occur in the subcortical white matter of the
cerebral hemispheres® 101 1419),

GBM is an enlarging, anaplastic tumor whose clinical signs
progress rapidly. Furthermore, it shows ring enhancement on
postcontrast computed tomography (CT) and magnetic resonance
imaging (MRI) scans. The tumor has a poor prognosis, with a
mean survival rate of less than one year®” "1, The most frequently
affected sites are the temporal (31%) and parietal lobes (24%). GBM
arising in the thalamus, brain stem, cerebellum and spinal cord
are rare, inasmuch as these are uncommon sites for this
neoplasm(é' 7,11,16,17).

Herein, the authors describe a rare case of a female patient with
multicentric glioblastoma (MGBM) arising in the cerebellum and
thalamus and review some similar cases found in the literature.

A 61 year-old female patient was admitted at the emergency
service presenting a sudden onset of left hemiplegia. On physical
examination, the other organs and systems did not show any
changes, as there was no previous history of relevant disease. The
CT/MRI evinced two expansive large lesions affecting the thalamus
and cerebellar hemisphere, to the right, with strong contrast uptake
(Figure 1). An increased cerebrospinal fluid pressure on lumbar
puncture was identified, and cytological examination of cerebrospinal
fluid showed no presence of atypical or malignant cells. The CT/MRI
scans imaging of the chest and abdomen revealed no alterations. The
patient underwent resection of the cerebellar lesion. The surgical
specimen consisted of some slightly firm, brownish, irregular
fragments of tissue, weighing 10 g, and the largest one measuring
2 x 1.5 x 1 cm. At microscopy, the process corresponded to a primary
central nervous system (CNS) neoplasm with glial differentiation
(Figure 2), showing hypercellular areas, moderate to severe cellular
atypia, high mitotic index, areas of necrosis (Figure 3) and foci of
marked microvascular proliferation. The neoplastic cells exhibited
strong immunoexpression for glial fibrillary acidic protein (GFAP)
(Figure 4), vimentin, S-100 protein, and a high proliferative
index assessed by Ki-67 (MIB-1) immunoexpression. The set of
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morphological findings were consistent with GBM (grade IV tumor).
The patient was referred to radiotherapy, with slight signs of tumor
regression on MRI scan after a 60-day clinical follow-up.

FIGURE 1 — MRI scans (4, B and C) showing two expansive bulky lesions arising in
the thalamus (B) and cerebellar hemisphere, to the right, with an irregular ring contrast
enhancement (C)

MRI: magnetic resonance imaging. FIGURE 4 — GBM showing positive immunoexpression for GFAP, streptavidin-
biotin, 100X

GBM: glioblastoma; GFAP: glial fibrillary acidic protein.

DISCUSSION

MGBM are uncommon lesions of the CNS. Based on autopsy
studies, the incidence of MGBM is approximately 2.5%-5%, and they
are predominantly found in the cerebral hemispheres of adults.
In rare cases, children have been affected or the lesions have been
located in infratentorial topography. The incidence of GBM arising
in the cerebellum and thalamus is 0.24% and 4.5%, respectively.
In adults, the most common infratentorial tumors correspond
to metastases, meningiomas and schwannomas. In children,
medulloblastoma is the most common histological type affecting
the posterior fossa. The clinical history of primary GBM affecting
the cerebellum and/or the thalamus is usually brief, and symptoms/
FIGURE 2 — Cercbellar parenchyma exbibiting a high grade glial neoplasm, wilh  sjons of raised intracranial pressure are common. Thalamic lesions
severe cellular ah)pia, microvascular proliferation and hypercellularity. HE, 40x . . .
HE: hemaloxylin and eosin, are also associated with the presence of contralateral paresis.

Real MGBM are most likely polyclonal if they occur in infra and
supratentorial topography®3 711 13.14.25.20

The diagnosis of MGBM can only be definitively established by
careful sectioning and histopathological examination of intervening
brain parenchyma between discrete tumor foci in order to ensure
these tissues do not contain microscopic evidence of direct tumor
extension® > % 2 Batzdorf and Malamud reviewed 209 autopsy-
proved cases of GBM and found more than one focus of tumor
in 58 cases (27.8%)®. Salvati et al. reported a clinical series
of seven cases of multicentric gliomas, including three supra-
infratentorial tumors®. Barnard and Geddes evaluated 241 gliomas
(astrocytomas, oligodendrogliomas, GBM, and subependymal
giant cells astrocytomas) in post mortem specimens, and 23 cases
(9.5%) corresponded to true multicentric gliomas. In this series,
after excluding cases in which there was concomitant disease
(neurofibromatosis, tuberose sclerosis, or multiple sclerosis), 18
FIGURE 3 — A classic patern of GBM: palisading around. zones of necrasis cz?ses (7.5%) of multicentric tumor remained. Among these 18 cases,
HE, 100% nine specimens (50%) proved to be MGBM, and the thalamus and
GBM: glioblastoma; HE: hematoxylin and eosin. cerebellum corresponded to the affected site in 3 different specimens
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for each one. No case involving the cerebellum and thalamus
synchronously was identified®. Russell and Rubinstein described that
the proportion of cases in which multifocal growth can be determined
is a function of the extent to which the brain is sampled. The authors
established that the distinctive features of true multicentric gliomas
are mainly the absence of gross or microscopic connections and
absence of seeding along easily accessible routes like the cerebrospinal
fluid pathways or the median commissures®?.

On CT or MRI scans, MGBM can mimic metastatic lesions and
particularly abscesses. At macroscopy, GBM are poorly delineated
single lesions, with central areas of necrosis and a gray peripheral
zone. When large and superficial in location, GBM often expands
a gyrus and reaches the surface as a hypervascular mass. The
classical histopathological features include hypercellularity, nuclear
atypia, cellular pleomorphism, areas of necrosis and microvascular
proliferation®+16.18:20 T the present report, the two expansive bulky
lesions were considered GBM due to its similar appearance and no
obvious linkage between both tumors on CT/MRI scans. The thalamic
tumor was not surgically removed owing to its inaccessibility. The most
common tumors that metastasize to brain are originated from lung,
breast, skin (malignant melanoma), kidney, and gastrointestinal
tract. In patients with prior history of systemic neoplasia, the
hypothesis of metastatic lesion has to be considered when a CNS
tumor has been identified. The classic radiologic features of
metastases include a spherical, contrast-enhancing lesion, sometimes
with dark, necrotic centers, and perilesional areas of edema. The vast
majority are situated in gray matter, typically near the gray-white
junction. Metastatic adenocarcinomas are usually hypointense and
dark on T2-weighted images. The brain stem is only rarely involved

with metastatic processes. A pyogenic brain abscess is a localized focus
of parenchymal suppuration that is originally bacterial, with only
rare exception. In contrast-enhanced images, brain abscesses show
a capsule that is thinner and more uniform than the irregular ring
of enhanced GBM. In addition, the capsule of an abscess is dark on
T2-weighted images, in accord with its collagen content. The cellular
ring of GBM is usually white. A broad perilesional region of cerebral
edema reflects the suppurative nature of the abscess® % 161229,

The median survival associated with cases of GBM is less than
twelve months. The outcome of GBM depends chiefly upon the
stage at which it is diagnosed, the site of the tumor and patient’s
age. In general, MGBM is associated with worse survival rates in
comparison with solitary GBM. Surgical excision, radiotherapy
and chemotherapy may increase the quality of life for the patient.
Patients over the age of 65 have a particularly poor prognosis.
GBM deeply seated in the thalamus, basal ganglia and posterior
fossa also have a poor prognosis, since they are inaccessible to
surgical excision. Whereas surgery regarding multicentric tumors
is not ideal, the establishment of histopathological diagnosis is of
paramount importance, insofar as treatment of GBM may differ
considerably from that of multiple metastases 7 %12 1420 The
Table shows some cases of MGBM found in the international
literature and comparable to the present report.

Herein, the authors present a single case of GBM due to its
multicentricity and topography. MGBM compromising infra and
supratentorial regions simultaneously in an adult patient is an
uncommon finding. Despite a limited clinical follow-up of 60 days,
and discrete signs of tumor regression, a poor prognosis is expected
in this case.

TABLE — Summary of some published cases of multicentric glioblastoma confirmed by histopathological examination

Authors Age/gender Topography Treatment modality Outcome
. . . . Biopsy + radiotherapy .
Benveniste® 65/M Right hemisphere of the brain Unavailable
+ chemotherapy
Gasco 67/M Brain lobes Total tumor removal Unavailable
—— 33 Cerebellum (vermis and Subtotal removal of the vermis lesion + Died within
hemisphere) and internal capsule  gamma knife irradiation + chemotherapy eight months
Left temporoparietal region and Stereotactic radiosurgery initially, and .
an )
Jawahar 73/F right frontal lobe afterwards the patient refused treatment Unavailable
. Right occipital lobe, right parietal , Died within
(9) :
Kieffer oM lobe and left frontal lobe Biopsy eight days
Kudo® 74M Cerebellum and Brain External decompression + Died within 2 months

ventriculoperitoneal shunt
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TABLE — Summary of some published cases of multicentric glioblastoma confirmed by histopathological examination

Authors Age/gender Topography Treatment modality Outcome
Miliaras® 63 Lef.t frontoparletall region and Near total t1.1m0r rgmoval .(left lesion) + Died within 10 months
Right frontoparietal region biopsy (right lesion)
Turola®” 43/F Bilateral frontal lesion Near total tumor removal Unavailable
Present. case 61/F Cerebellum and thalamus Total tumor removal (cerebellum) + Slight signs of tumor

radiotherapy regression after two months

M: male; F: female.

RESUMO

Glioblastomas multicéniricos (GBMM) originados em regides infra/supratentoriais sdo lesoes incomuns. Os aulores relatam um caso de
GBMM em paciente do sexo feminino, 61 anos de idade, que apresenta quadyo siibito de hemiplegia esquerda. O exame de ressondncia
magnética (RM) mostrou duas lesoes expansivas volumosas, com forte impregnagdo pelo contraste no cerebelo e no talamo. A paciente foi
submelida a resseccdo da lesio cerebelar. A microscopia, foi identificada uma neoplasia glial de alto grau exibindo alto indice mitético,
dreas de necrose e proliferagio microvascular. As células neopldsicas revelaram imunoexpressdo positiva para proteina glial acidica
(GFAP). O conjunto das alteragoes morfologicas foi consistente com glioblastoma. A paciente foi encaminbada para radiolerapia, com
sinais discrelos de regressdo tumoral apds acompanhamento clinico de 60 dias.

Unitermos: glioblaslomay, neoplasias do sistema nervoso central; patologia; neoplasias encefdlicas; cerebelo; ldlamo.
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