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Abstract
Background: Gliosarcoma is a rare high‑grade malignant tumor and a variant
of glioblastoma characterized by biphasic glial and mesenchymal components.
Gliosarcomas occur most commonly in the fifth or sixth decade of life and have a
temporal lobe predilection. Occurrence in the pediatric population is extremely rare.
Case Description: Here, we report the case of an 8‑year‑old child with histologically
confirmed gliosarcoma at the parieto‑occipital lobe. Only a subtotal resection of the
tumor mass could be performed in view of massive bleeding from the tumor bed;
and despite postoperative chemotherapy and radiotherapy, the tumor recurred in
a short span of time. A repeat surgery was done but the patient could not survive.
Conclusion: To our knowledge, this case constitutes the second youngest case
reported in the literature with the lesion in the parieto‑occipital region and the
third youngest in all pediatric cases of gliosarcoma. This case demonstrates that
possibility of gliosarcoma should always be kept in mind in children presenting
with features of intracranial high‑grade glial tumor. This case also suggests that
significant residual after surgery is one variable that may affect the prognosis
despite radiotherapy and/or chemotherapy.
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INTRODUCTION
Gliosarcoma (GS), a rare high‑grade malignant tumor,
is a variant of glioblastoma (GBM) characterized by
biphasic glial and mesenchymal components.[8] It
was initially considered to be a collision between two
independent tumors where the sarcomatous component
was believed to come from the proliferation of the
vascular component.[4] In recent years, with the
progression of genetic research, the occurrence of similar
genetic alterations in both glial and mesenchymal
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components has suggested a monoclonal origin.[15] While
the pathogenesis of GS remains poorly understood,
several studies have identified shared mutations and
cytogenetic abnormalities (including PTEN and p53
mutations, CDK4 and MDM2 amplifications, and p16
deletion) between gliomatous and sarcomatous elements
of individual tumors, supporting a monoclonal origin
involving inappropriate mesenchymal differentiation of
gliomagenic cells.[1,18] The relative frequency of pediatric
GS is 1.9% among GBM and 0.5% among pediatric
central nervous system tumors.[14] To our knowledge, this
case constitutes the second youngest case reported in the
literature in the parieto‑occipital region and the third
youngest in all pediatric cases of GS.

CASE REPORT
An 8‑year‑old child was referred to our hospital for
evaluation and management of a mass lesion at the
left parieto‑occipital region. The patient gave a history
of generalized tonic–clonic seizure episodes for the
past 2 months along with holocranial headache and
intermittent vomiting. There was no history of any
weakness of any side of the body. On examination,
the patient was lethargic but conscious, oriented, and
cooperative. Neurological examination was normal.
Contrast‑enhanced computed tomography (CECT)
of the brain was suggestive of a contrast enhancing
mass in the left parieto‑occipital region having
a solid cystic component [Figure 1a]. Magnetic
resonance imaging (MRI) brain was suggestive of a
large altered signal solid cystic mass lesion measuring
5.6 × 7.3 × 6.3 cm in the left parieto‑occipital lobe
extending into the left basal ganglia. The lesion showed
heterogenous signal on T2/fluid‑attenuated inversion
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Figure 1: (a) CECT brain showing solid‑cystic contrast enhancing
mass left parieto‑occipital lobe. (b) T1W MRI brain and (c) T2W
MRI brain showing heterogenous signal intensity. (d) Sagittal
and (e) coronal cuts of contrast MRI brain showing avid contrast
enhancement. (f) CECT brain obtained after surgical resection
of the mass showing significant residual tumor. (g) T2W MRI
brain done after 6 months of surgery showing recurrent tumor.
(h) Postoperative CT brain showing residual tumor and tumoral
bed hematoma

recovery (FLAIR)/T1‑weighted (T1W) images. Mass
effect was seen as compression and effacement of the
body and occipital horn of the left lateral and third
ventricle and the splenium of the corpus callosum.
There was significant enhancement of the mass following
administration of intravenous gadolinium [Figure 1b‑e].
Based on these findings, a preoperative diagnosis of
high‑grade glial tumor was made.
The patient underwent left parieto‑occipital craniotomy
and decompression of the mass. The tumor was found
to have both solid and cystic component with the cystic
part containing xanthochromic fluid. The solid part
was grayish and firm in consistency and highly vascular
with ill‑defined plane of cleavage. Subtotal removal was
performed in view of severe blood loss [Figure 1f].
Histology revealed highly vascular spindle cell tumor
which was present in the form of sheets and fascicles.
The cells had enlarged round to elongated nuclei,
predominant nucleoli, and eosinophilic cytoplasm.
Numerous mitotic figures, areas of necrosis, microvascular
proliferation, and bizarre giant cells were seen. The cells
were reticulin‑rich and showed diffuse vimentin positivity
and focal scattered glial fibrillary acidic protein (GFAP)
positivity [Figure 2a‑d].
Postoperative stay was uneventful and the patient was
discharged on day 8. There was no neurological deficit
and the patient improved symptomatically. As GS is
known to spread extraneurally, CT abdomen and chest
and MRI of the whole spine was done, which was
negative. Concurrent chemoradiation of 60 Gy along
with temozolomide 75 mg/m2 on all days of radiation
was given. However due to financial constraints, patient
stopped taking temozolomide further.
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Figure 2: (a) H and E ×10 Gliosarcoma spindle cells in short
fascicles with fibrillar background. (b) H and E ×40 showing
numerous atypical mitosis. (c) Reticulin stain GMS ×10 showing
numerous reticulin black fibers surrounding tumor cells.
(d) Immunohistochemistry ×10 GFAP stain showing few islands
of tumor cells as brown staining, rest sarcomatous components
are stainless
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Six months after the surgery, the patient returned
with disoriented behavior, headache, generalized
tonic–clonic seizure episodes, and bouts of vomiting.
A repeat MRI was obtained which was suggestive of
recurrent lesion [Figure 1g]. Re‑exploration was done
to decompress the lesion. However, massive blood loss
prevented a gross total resection [Figure 1h]. Postoperatively,
the patient remained on ventilatory support. The condition
of the patient remained critical and he died on the
3rd postoperative day despite aggressive management.

DISCUSSION
GS, defined as a variant of isocitrate dehydrogenase (IDH)
wild‑type
glioblastoma,
comprise
1.8–2.8%
of
glioblastomas and are rare biphasic tumors of the central
nervous system, composing of alternating areas of
glioblastomatous component admixed with sarcomatous
component.[9,12] These tumors commonly affect adults
in the fifth to sixth decades of life and are extremely
unusual in children, with a male: female ratio of 1.4:1
to 1.8:1 and is traditionally associated with a dismal
prognosis.[9] Twenty‑five cases of pediatric GS have been
reported in the literature, with a median age of 11 years
and male: female ratio of 1.2:1.[17]
GS is characterized by alternating areas of glial
and mesenchymal differentiation – a gliomatous
component – which expresses GFAP and is reticulin
free, and a sarcomatous component, which lacks GFAP
expression and is reticulin rich. The recent theory
of pathogenesis of GS suggests monoclonal origin of
both components of GS with sarcomatous component
originating via aberrant mesenchymal differentiation of
the malignant glioma. This theory explains the absence
of significant difference in the clinical outcome between
GBM and GS.[6] The molecular mechanisms behind
mesenchymal differentiation in gliosarcomas are not yet
fully understood. Upregulation of epithelial–mesenchymal
transition (EMT)‑ associated factors, such as Slug and
Twist, have been reported in the sarcomatous component
of GS, suggesting that EMT‑associated factors may play a
role in mesenchymal differentiation in gliomas.[10]
GS and GBM are considered to be two different
pathologies with some studies showing a temporal
lobe predilection for GS whereas others found no such
difference.[6,12] In writing this case, the literature was
searched to determine the reported cases of pediatric
GS and it was determined that this case constitutes
the second youngest case reported in literature with
the lesion in the parieto‑occipital region and the third
youngest in all pediatric cases of GS. The youngest case
reported was a 4‑year‑old child who also presented with
tumor in the temporal lobe whereas the second youngest
case reported was a 5‑year‑old child who showed tumor in
the parietal lobe.[17]
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The presenting signs and symptoms are consistent with
those of rapidly expanding space occupying lesion such as
headache and vomiting along with hemiparesis, seizures,
and cognitive decline,[6] and are associated with an increased
likelihood of dissemination and extracranial metastases.
On CECT scans, the lesions can appear with large
necrotic areas and showing heterogeneous contrast
enhancement, similar to GBM or as a hyperdense lesion
with well‑defined margins and showing homogenous
enhancement, similar to that of meningioma.[20] On MRI,
the signal intensity in T1 and T2‑weighted imaging is
variable and heterogeneous, generally hypointense in
T1‑weighted imaging and hyperintense in T2‑weighted
imaging compared to white matter. Sampaio et al.[16]
found that the T2 hyperintensity components (excluding
the necrotic cystic areas) had intense enhancement after
contrast, supported by the current case.
The histologic features include fascicles of sarcomatous
component, usually resembling a fibrosarcoma or
malignant fibrous histiocytoma, interspersed with areas
of typical glioblastomatous component, thus creating a
biphasic arrangement. Some cases may show a distinctive
epithelial histology showing squamoid or glandular
appearances which are immunonegative for GFAP,
thus creating not only diagnostic dilemmas but also
management difficulties for the neurosurgeons regarding
whether these areas represent metastasis or a primary
manifestation of a high‑grade glial neoplasm.[11]
Treatment options for GS include maximum safe tumor
resection followed by postoperative radiotherapy and
chemotherapy.[6] The median survival among all GS
patients has been dismal, with an average of 9 months
although there are some exceptions: it was noted that
patients diagnosed prior to 50 years had a higher median
survival period of 15 months as compared to 7 months
for those diagnosed after age 50. Radical excision
improves survival to 7–11 months compared to 4 months
with biopsy alone. In the current case, radical resection
could not be performed which lead to recurrence in a
short span of time. Radiotherapy increases the survival
rate from 4 months to 10 months, and one recent study
found that higher total radiotherapy dose (at least 54 Gy)
was associated with improved survival.[3]
Role of temozolomide (TMZ) as an adjuvant therapy in
GS remains controversial. Two earlier studies found no
significant survival benefit with TMZ[19] or TMZ‑based
chemoradiotherapy,[5] raising questions regarding the
efficacy of TMZ toward gliosarcoma.[7] However, two
recent studies found that TMZ‑based chemotherapy
was associated with significant survival benefit and
beneficial prognostic significance (9.9 months with RT
alone vs. 13.9 months with TMZ/RT;[2] 11.9 without vs.
21.2 months with TMZ.[13]
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As with any tumors, total resection is of paramount
importance for recurrence‑free survival. However, in
case of GS, this may not always be feasible as evident
from the current case due to the high vascular nature
of the tumor. Our patient had significant residual, and
although postoperative RT and TMZ was administered,
had recurrence in a short span of time; despite a repeat
surgery, the patient could not survive. This may be a
significant shortcoming of the treatment.

2.

CONCLUSION

6.

Although primarily a disease of the adult population,
GS can rarely occur in pediatric group and this
possibility should always be kept in mind in dealing
with intracranial space occupying lesion in a child.
Diagnosis and management can be clinically challenging
with disheartening postoperative outcome due to its
highly malignant behavior. More studies are needed to
decide the best management option for childhood GS.
Gross total resection should be attempted followed by
postoperative radiotherapy and TMZ which may enhance
patient outcome.
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