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Introduction

Pediatric Brain Tumors (BT) are the most common solid tu-
mors in children and the second among all childhood malignan-
cies after leukemia [1].

Glioblastoma Multiforme (GBM) or grade IV gliomas-tumors 
is the most frequent primary BT [2]. However, the incidence in 
children is very low, 0.8 per 100,000 children [3]. It is a clini-
cally, histologically and genetically quite heterogeneous, highly 
malignant tumor [4].

Giant Cell Glioblastoma (GCG) as a sub type of GBM [5], is 
a rare variant with an incidence of 0.8% of BT and 5% of GBM. 
Supposedly, it has a better prognosis.

We report a case of GCG in a 12-year-old boy along with a 
clinicopathological and therapeutic description and literature 
review.

Case presentation 

A 12-year-old male child presented with a two-month history 
of progressively worsening headache and vomiting. On neuro-
logical examination, the child was conscious, had left kinetic 
cerebellar ataxia and multiple caféaulait spots in the trunk. A 
contrast-enhanced CT scan showed an intra axial mass in the 
left cerebellar region with significant surrounding edema caus-
ing mass effect and onset of amygdala engagement.

To further evaluate the lesion, a Magnetic Resonance Imag-
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ing (MRI) was performed and displayed a left cerebellar hemi-
sphere mass, 25 x 20 mm in diameter with cystic component, 
lacking perilesional vasogenic edema. The mass was heteroge-
nous, hypointense on T1-weighted images with intense contrast 
uptake on Gadolinium administration and hyperintense on T2-
weighted images. Complete spinal MRI was normal and cere-
brospinal fluid analysis was negative for neoplasic cells. Sub se-
quently, The patient was taken up for craniotomy and gross total 
tumor removal. Intraoperatively, the lesion was highly vascular 
with solid and cystic components. A total resection of the mass 
was done. The specimen was composed by giant multinucle-
ated cells with bizarre, pleomorphic, and hyperchromatic nucle-
us. Large areas of palisading and necrosis and vascular prolifera-
tion are also observed with frequent mitosis along with atypia. 
The postoperative course was uneventful and the CT brain scan 
was without residual tumor. The child underwent radiotherapy 
(RT) at a dose of 59.4 Gy in 33 fractions for 6 weeks (Figure 1a, 
Figure 1b) with concurrent daily Temozolomide (TMZ) Chemo-
therapy (CH). No residual or recurrent disease was identified in 
the follow-up MRI. Five months later, during adjuvant TMZ, he 
presented a focal tonic seizure of the left-sided upper limb with 
vomiting and neck stiffness suggestive of meningeal irritation. 
Hydrocephalus without signs of recurrence was found in the CT 
scan. Lumbar puncture revealed clear cerebrospinal fluid with 
high protein and without organism in microbial examination. 
Spinal MRI showed multiple,enhancing, intradural, extramedul-
lary nodules principally at C7–D1 level measuring 11 x 7.5 mm 
and at D10–D11 level (13 x 5 mm) evoking metastatic lesions 
and causing severe cord compression with leptomeningeal in-
volvement especially along the filum and conus. Tumor decom-
pression wasn’t possible because it was adherent to spinal cord 
and dura mater and biopsy revealed an inflammatory infiltrate.
The evolution was marked by the occurrence of generalized sei-
zure. He was treated by external ventricular drainage, Depak-
ene and antibiotic therapy. Then, he receivedpalliative spinal 
axis RT at a dose of 8 Gy. Currently, he remained stable. 

Discussion 

GCG, previously called monstrocellular BT, mainly occurs in 
adults, but a decade before that of GBM [6]. It is extremely rare 
in pediatric patients. Therefore, there are only around 100 re-
ported cases in the literature [7]. The median age is 11 years, 
but it affects the patients of wide age group ranging from chil-
dren to young adolescents (4-17 years). A male predominance 
was noted [7]. This tumor is usually located subcortically in the 
temporal and parietal lobes. However, other less common sites 

Figure 1a: Dosimetric image showing the Planning Target Volume 
(PTV) coverage by radiation fields during the first series of irradia-
tion.

Figure 1b: Dose-volume histogram showing the RT dose received 
by the Planning Target Volume (PTV) and the different organs at 
risk during the first series of irradiation.

were described including lateral ventricles, optic chiasm, spinal 
cord and the cerebellum such our case [8]. Rarely, it is multifo-
cal [9].

GCGs with a clinical and family history of Neurofibromatosis 
are extremely rare [10] and in some cases, it can be associated 
with tuberous sclerosis [6]. Their genetic pathway shows p53 
mutation in 75 to 89% of the cases without significant EFGR 
over-expression [11,12]. The clinical presentation is similar to 
that of common GBM. Signs of raised intracranial pressure are 
often principal symptoms and patients presenting with head-
ache and vomiting with a shorter preoperative history less than 
six months in 85%, as in our case [13]. Hemiparesis and seizure 
episodes were observed as an initial symptom of the tumor. 
Due to these nonspecific symptoms, the tumor can mimic infec-
tions, inflammatory processes and circulatory, immunological 
disease [6]. So, it is crucial to perform radiological scrutiny to 
narrow the diagnosis.

On imaging, GCG has no distinguishing features when com-
pared with common GBM [14]. Brain MRI usually reveals a con-
trast-enhancing heterogeneous mass, with solid and cystic ar-
eas, hypointense on T1 and hyperintense on T2 sequences with 
surrounding edema [6]. MR spectroscopy, diffusion-weighted 
imaging and perfusion imaging often offer clues for specific di-
agnosis of GCG [10].

As mentioned earlier in the case description, the diagnosis is 
based on histopathological examination: The presence of abun-
dant bizarre multinucleated giant cells means a specific feature 
that allows to define the GCG as a subtype of GBM [15]. Micro-
scopically, they are highly cellular lesions with nuclei of varying 
sizes, shapes and numbers, with areas of necrosis, mainly in a 
pseudopalisading or large ischemic forms. The tumor cells are 
positive for Glial Fibrillary Acidic Protein (GFAP) which repre-
sents the glial origin of the tumor.Immunohistochemistry stud-
ies have also shown positivity for S-100, vimentin and alpha-1 
antichymotrypsin [6].

The differential diagnosis based on imaging and clinical 
presentation include low-grade tumors such as ganglioglioma, 
oligodendroglioma and Pleomorphic Xanthoastrocytoma (PXA) 
[15]. According to Pant et al, the common features shared by 
GCG and PXA include numerous giant cells, prominent reticu-
lin stroma, lymphocytic infiltrates and evident circumscription. 
Supposedly, GCG include, clinically a short history with quicker 
evolution of seizures, histopathologyshowing numerous bizarre 
giant cells, frequent atypical mitoses, pseudopalisading necro-
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sis, with immunopositivity for p53 and GFAP and immunonega-
tivity for neuronal markers [14].

Treatment approaches include maximum safe resection 
along with adjuvant RT [6]. Use of CH has been described as 
well, although protocols are quite variable [14]. The standard 
regimen for RT and CH includes fractionated focal irradiation in 
daily fractions of 2 Gy given 5 days per week for 6 weeks, for a 
total of 60 Gy and continuous daily TMZ (75 mg per m² of body 
surface area per day, 7 days per week from the first to the last 
day of RT), followed by 6 cycles of adjuvant TMZ (150 to 200 mg 
per m² for 5 days during each 28-day cycle) [15]. The outcome 
of the GCG patients treated with the more intensive CH regimen 
was not analyzed [16]. To be noted that surgeryby itself, may 
offer 32 weeks of mean survival time. RT has proven beneficial, 
adding 25 weeks to the total mean survival time [14].

The GCG is associated with longer survival times compared 
to GBM, ranging from 15 months up to 17 years in adults and 
from 14 months up to 12 years in children [16]. It was linked 
to a higher degree of complete tumor resection than in GBM 
patients [7] due to its predominance in locations within the 
cerebral hemispheres and its less infiltrative behavior such 
our case [7]. Therefore, the more superficial and localized the 
tumor, the better the prognosis [6]. Palma et al. Involved the 
beneficial prognostic influence of limphocytic infiltration in ma-
lignant BT and considering that giant monstrous cells are impli-
cated in the host’s enhanced immune response by manifying 
the antigenic stimulus, that would explain the slower evolution 
of this tumour [15]. Besides, a study of 18 pediatric patients 
by Karremann et al. showed no significant difference in median 
age, male preference, median clinical history, and prognosis be-
tween GCG and GBM [7]. Spinal metastasis from primary GBM 
is extremely rare and occurs relatively late [18,19]. Treatment 
modalities include surgery for decompression, RT in total dose 
of 25-40 Gy and intrathecal CH. Because of the diffuse nature 
of the disease, surgery is generally unsuitable. Therefore, RT is 
used most commonly. There is no obvious survival advantage of 
one therapy over the other and the prognostic is poor [18,19].

Conclusion 

This case report is focused on the rarest situation of GBM 
subtype (GCG) which is even few reported, especially in the pe-
diatric population.

Differentiating it from GBM on a clinical and radiological fea-
tures is difficult because of similar characteristics and is entirely 
based on histopathological examination with immunochemistry 
study.

The case presented shows a GCG with non-specific symp-
toms progressed rapidly over a short time treated by complete 
removal followed by RT and CH. Unfortunately, the evolution in 
our patient with spinal leptomeningeal metastases is not habit-
ual and the prognosis is similar to that of common GBM. Future 
studies with larger cohorts and molecular pathological analyses 
are still needed to corroborate the findings of the present case 
report and to establish aconsensual managementof this entity.
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