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1 | INTRODUCTION
Pediatric brain tumors, the most common solid tumors in
children, stand second among all childhood malignancies.
Supratentorial tumors are more common in early ages of life
and early adolescence, whereas infra-tentorial tumors such
as ependymoma and medulloblastoma are more common in
between these age groups.1

Glioblastoma multiforme (GBM) is the most common glial
tumor of the brain associated with high mortality and morbid-
ity; nevertheless, the giant cell glioblastoma (GCG) subtype,
an unusual variant of glioblastoma is distinct in features on
histopathology and supposedly has a better prognosis.

Recent studies report for an incidence of 1% in adults and 3%
in children among all glioblastoma cases. We report a case of
GCG in a 6-year-old boy along with a review of relevant literature.

2 | CASE REPORT

A 6-year-old young school-going boy presented to the
emergency department with a history of holocranial and
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Pediatric giant cell glioblastoma, a highly malignant and lethal tumor, can only be
distinguished from glioblastoma multiforme histologically. Though it is said to have
a better prognosis, adequate evidence in favor is lacking. Early diagnosis with gross

total resection and adjuvant chemotherapy might increase the survival period.
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progressively worsening headache, multiple episodes of pro-
jectile nonbilious vomiting, and right-sided weakness for
2 days. On neurological examination, there was a right sided
hemiparesis with a power of at least 35 (Medical Research
Council Grading) on flexors and extensors of shoulder,
elbow, hip, knee, and ankle. Radiological investigation (mag-
netic resonance imaging) revealed a large heterogeneous
contrast-enhancing lesion in the left parietal region reaching
up to the temporal horn medially and dura mater laterally
(Figures 1 and 2), radiological features which were other-
wise inapparent in the previous scans taken 9 months ago for
generalized tonic clonic seizure. Plain computed tomographi-
cal (CT) scan done during that presentation showed a subtle
ill-defined hyperdense lesion on the left high parietal region.
(Figure 3) On this basis, the diagnosis of viral encephalitis
was made at another center and he was treated with acyclovir
and was started on levetiracetam.

In view of the short history and aggressive nature on
radiology, a preoperative diagnosis of malignant brain pa-
thology was made and surgery was planned. A Mitre's flap
and a parieto-occipital craniotomy were performed. There
was a large yellowish soft vascular and suckable tumor with
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FIGURE 1
enhancing lesion in left parieto-occipital region reaching up to ventricle

Contrast MRI brain showing a large heterogeneous

well-defined margins adherent to the inner layer of the dura.
As the tumor was vascular, and the patient became hemody-
namically unstable, only subtotal excision of the tumor could
be achieved. (Figure 4).

Postoperatively, he was ventilated for a day and woke up
with no added deficits. The patient was discharged on the 8th
postoperative day. The patient did not receive any form of ra-
diotherapy/chemotherapy because his parents were reluctant
as the disease was malignant and had a poor prognosis. The
patient was kept on follow-up in the Outpatient Department.
The patient succumbed to the illness 4 months after surgery.

Histopathology of the tumor mass revealed diffusely in-
filtrating tumor with large tumor cells along with large nu-
clei and coarse chromatin. Many interspersed multinucleated
tumor giant cells with bizarre nuclei, irregular dense chro-
matin, and prominent nucleoli are also seen. Large areas of
palisading and necrosis and vascular proliferation are also
noted with frequent mitosis along with atypia. (Figure 5)
Immunohistochemistry of the tumor cells revealed glial
fibrillary acidic protein (GFAP) positive, EMA (epithelial
membrane antigen) negative, and vimentin positive. All these
findings were suggestive of giant cell glioblastoma (WHO
Grade IV). (Figure 6).

3 | DISCUSSION

Giant cell glioblastoma (GCG), previously called monstro-
cellular brain tumor, a subtype of GBM is an uncommon

FIGURE 2 T2 axial images showing
large hyperintense lesions
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neoplasm characterized by a predominance of bizarre multi-
nucleated giant cells with abundant eosinophilic cytoplasm.
WHO has classified GCG as a Grade IV tumor. However,
being prognostically better in terms of survival than classical
Grade IV GBM, it is not inappropriate to consider it as mid-
way between grade III and grade IV gliomas.2 The definitive
diagnosis of this tumor is based on its histological findings
and patterns. Unfortunately, due to its rarity, the epidemiol-
ogy, natural history, follow-up, immunohistochemical, and
cytogenetical analysis of this entity remains to be elucidated.’

Pediatric giant cell glioblastoma is considered extremely
rare.” In the literature, there are only around 100 reported
cases of Pediatric GCG. GBM constitutes only about 5%-10%

FIGURE 3 NCCT head revealing hyperdensity with small
surrounding hypodensity in left high parietal region (arrow)

FIGURE 4 Post-op CT scan showing
hematoma at the operative site
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of all the intracranial neoplasms in the pediatric age group
and GCG’s are 3%-5% of GBM’s at this age group and about
0.8% of all brain tumors.” A study has shown the median age
to be 11 years for pediatric GCG, but it affects the patients of
wide age group ranging from children to young adolescents
4-17 years).4 Often occurring in younger patients with vari-
ably reported male predominance, GCG’s are frequently su-
pratentorial and more so in the temporal lobe, although there
is no specific localization of the tumor. The frontal lobe, lat-
eral ventricles, parietal lobe, optic chiasm, and cerebellum
are less common sites, and the tumor is rarely multifocal.’
The classic “glioblastoma” and GCG have similar clin-
ical presentations. Signs of raised intracranial pressure are
often principal symptoms of GCG in the majority of pedi-
atric patients presenting with headache and vomiting, as in
our case. Hemiparesis is another common presenting symp-
tom, being prevalent in 50% of patients. Seizures can be
another early symptom in a minority of patients.® The boy
had seizure episodes 9 months back, diagnosed as viral en-
cephalitis, and treated accordingly. This episode of seizure
can be considered as an initial symptom of the tumor, but
as there were no definitive radiographic findings suggestive
of an intracranial space-occupying lesion, it could be a mere
coincidence. Due to these nonspecific symptoms, the tumor
can mimic infections, inflammatory processes, and circula-
tory and immunological diseases.” However, the duration of
symptoms is often short.® Pleomorphic xanthoastrocytoma
(PXA) is an important clinical and histological differential
diagnosis. Clinically, quicker evolution of seizures and his-
tologically, numerous giant cells with multiple and atypical
mitoses favors GCG. Immunohistochemical profiles such as
neuronal antigens and p53 can help differentiate these two
entities with GCG positive for p5S3 and negative for neuronal
nuclear antigen, neurofilament protein, and synaptophysin.8
In some cases, GCG is associated with disorders of genetic
origin-like neurofibromatosis type 1 and tuberous sclerosis.’
Accordingly, the other differential diagnosis considered was
subependymal giant cell astrocytoma. But it was unlikely
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FIGURE 5 Histopathology of the excised mass showing
multinucleated tumor giant cells with areas of necrosis (40X
magnification)

FIGURE 6
and Vimentin, negative for EMA. (40X magnification)

Immunohistochemistry of tumor: Positive for GFAP

as features of tuberous sclerosis were absent, and histologic
features were rather suggestive of a high-grade tumor. MRI
of the brain usually reveals a contrast-enhancing heteroge-
neous mass, with solid and cystic areas, hypointense on T1,
and hyperintense on T2 sequences with surrounding edema.’
Intraoperatively, the tumor has been described as friable,
moderately vascularized, amenable to suction, partially cys-
tic and with a good cleavage plane.10 Like our case, dural
adhesion of tumor can be seen in some.'!

As mentioned earlier, GCG 1is diagnosed based
on histopathological examination of the tumor mass.
Microscopically, they are highly cellular lesions with abun-
dant bizarre giant cells with nuclei of varying sizes, shapes,
and numbers with areas of necrosis, mainly in a pseudopali-
sading or large ischemic forms. The tumor cells are positive
for glial fibrillary acidic protein (GFAP) which represents
the glial origin of the tumor. Immunohistochemistry stud-
ies have also shown positivity for S-100, vimentin, alpha-1
antichymotrypsin. 12

There is no definitive surgical management protocol for
this tumor due to its rarity. However, maximum safe resection
along with adjuvant radiotherapy can improve survival rate
from 5 to 13 months, similar to GBM patients,13 Some stud-
ies suggest the increased survival rate among GCG patients
compared to GBM due to younger presenting age. The more
visible and circumscribed margins of GCG leading to better
resection could be another contributing factor, >4 However,
a study of 18 pediatric patients by Karremann et al. showed
no significant difference in median age, male preference, me-
dian clinical history, and prognosis between GCG and GBM.*
Patients who did not have a gross total resection (GTR) have
a higher mortality rate."” Deep and infiltrating tumors with
difficult resectability had a bad prognosis even with chemo-
therapy and radiotherapy. Therefore, the more superficial
and localized the tumor, the better the prognosis.16 On these
accounts, subtotal resection of tumor without adjuvant che-
motherapy/radiotherapy might have led to the early demise
of the patient in our case. However, Taemin and Rutkowski
found overall mortality of 75% and a median time to death of
13.1 months for gross total resection, and a mortality rate of
93% and a median time to death of 15.4 months in the subto-
tal resection, which could not reach statistical significance.'’

4 | CONCLUSION

Giant cell glioblastoma is an uncommon subtype of glioblas-
toma multiforme which is even uncommon in the pediatric
population. Differentiating it from GBM on a clinical basis
is difficult because of similar characteristics and is entirely
based on histopathological examination. There is no estab-
lished consensus that GCG has a better prognosis as literature
with varying conclusions are published. The case presented
shows how a subtle ill-defined lesion mimicking infection
progressed rapidly to a huge fatal tumor over a short time
making the complete removal unfavorable. Early diagnosis
with total resection of the tumor and adjuvant chemotherapy
may increase the survival of the patient.
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