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ABSTRACT 

Gliosarcoma (GS) is a rare and aggressive variant of glioblastoma (GBM), accounting 

for 2–8% of all GBM cases. It is characterized by biphasic histology comprising glial 

and sarcomatous components and carries a dismal prognosis. A 32-year-old female 

presented with progressive headache, vomiting, seizures, and right-sided weakness 

for two months. Magnetic resonance imaging revealed heterogeneously enhancing 

left frontal lesion with mass effect, for which patient underwent near-total surgical 

excision. Histopathological examination demonstrated biphasic morphology with 

glial and sarcomatous components, mitotic activity, giant tumor cells, and extensive 

necrosis. Immunohistochemistry revealed GFAP positivity in the glial component and 

vimentin, SMA, and weak GFAP positivity in the sarcomatous component. ATRX was 

retained, IDH-1 was negative, and Ki-67 index was 50%, confirming WHO grade 4 GS 

with smooth muscle differentiation. Despite aggressive multimodal therapy including 

surgery, radiotherapy, and temozolomide-based chemotherapy, the patient 

succumbed after three cycles, reflecting the poor prognosis associated with GS. 

 

 

INTRODUCTION 

Gliosarcoma (GS) is a rare and aggressive variant of isocitrate 

dehydrogenase (IDH)-wildtype glioblastoma (GBM), constituting 

approximately 2% to 8% of all GBMs and 1.8% to 2.6% of all 

glioblastoma multiforme cases [1,2]. While GS typically affects patients 

in their fifth to seventh decades of life with a male predominance, it 

remains exceptionally rare in younger adults [3]. Radiologically, GS 

often mimics GBM or metastatic lesions, presenting as a well -

demarcated, peripherally located supratentorial mass with 

heterogeneous enhancement and significant perilesional edema [1]. 
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Diagnosis relies on histopathological examination 

(HPE) and immunohistochemistry (IHC), 

demonstrating glial fibrillary acidic protein (GFAP)-

positive glial areas and reticulin-rich sarcomatous 

regions [2]. Despite maximal safe resection and 

adjuvant chemoradiotherapy with temozolomide, 

the prognosis remains poor, with a median overall 

survival of around 13.3 months and a high 

propensity for recurrence [4,5]. We report a rare case 

of left frontal WHO grade 4 gliosarcoma in a 32-year-

old female, highlighting its diagnostic challenge and 

aggressive clinical course. 

 

 
 

Figure 1. Magnetic resonance imaging of brain [axial (A and B), 

coronal (C), and sagittal (D)] illustrating heterogeneously 

peripherally enhancing oval shaped mass lesion is seen in left 

frontal lobe with central necrosis and adjacent perifocal edema 

changes causing mass effect with midline shift of around 4.0 

mm toward left side. 

 

 

CASE REPORT 

A 32-year-old female presented with progressive 

headache, vomiting, seizures, and right-sided 

weakness for two months. There was no significant 

medical history. Magnetic resonance imaging (MRI) 

of the brain revealed heterogeneously peripherally 

enhancing oval shaped mass lesion is seen in left 

frontal lobe with central necrosis and adjacent 

perifocal edema changes causing mass effect with 

midline shift of around 4.0 mm toward left side 

suggesting high-grade glioma (Figure 1). Based on 

these findings, the patient underwent near-total 

surgical excision of the tumor. 

The tissue specimens were sent for HPE. 

Postoperatively, the patient was clinically and 

neurologically stable, with no observed 

complications; thus, he was discharged on the fifth 

postoperative day. Postoperative MRI brain revealed 

a tumor cavity. 

 

 

 

Figure 2. Histopathological examination demonstrating 

biphasic morphology with glial component showing 

pleomorphic cells with ovoid nuclei, coarse chromatin, and 

inconspicuous nucleoli, and the sarcomatous component 

showing spindle cells arranged in interlacing fascicles. 

 

Microscopically, the tumor demonstrated biphasic 

morphology involving glial and sarcomatous tissues 

intimately admixed together. The glial component 

included pleomorphic cells with ovoid nuclei, coarse 

chromatin, and inconspicuous nucleoli, while the 

sarcomatous component included spindle cells 

arranged in interlacing fascicles (Figure 2). Moreover, 

there was presence of mitotic activity, giant tumor 

cells, and extensive areas of necrosis. 

IHC revealed that the glial component expressed 

GFAP, S100, and Vimentin, while it was negative for 

SMA, Desmin, H-Caldesmon, and CD31. The 

sarcomatous component expressed Vimentin, SMA, 

GFAP (weak), and Factor VIlla (weak), while it was 

negative for S100, Desmin, H-Caldesmon, and CD31. 

Moreover, ATRX was retained, P53 was mild type 

(patchy), Ki67 index was 50%, and isocitrate 

dehydrogenase (IDH)-1 was negative. Use of reticulin 

stain highlighted reticulin fibres in sarcomatoid 

areas. These findings led to the final diagnosis of 
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WHO grade 4 gliosarcoma with prominent smooth 

muscle component. 

Postoperatively, the patient received adjuvant 

radiotherapy with temozolomide-based 

chemotherapy. However, after three cycles, the 

patient succumbed. 

 

DISCUSSION 

Gliosarcoma (GS) was first described by Stroebe in 

1895 and later characterized by Feigin et al. in 1955 

[6]. According to the World Health Organization 

(WHO) classification, GS is considered a grade IV 

tumor and a subtype of IDH-wildtype GBM [3]. GS 

typically affects adults in their fifth to sixth decades 

of life, with a mean age of approximately 59 years 

and a slight male predominance (1.8:1) [1,2]. Our 

patient, a 32-year-old female, represents a younger 

demographic, though cases in young adults have 

been documented [7]. While most GSs arise de 

novo with no identifiable risk factors, as in our 

patient, a subset is secondary, linked to prior 

therapeutic cranial irradiation or progression from 

lower-grade gliomas [8,9]. 

The clinical presentation of GS mirrors that of 

GBM [6], dictated by tumor location and mass effect. 

The most common clinical presentation includes 

headache, focal neurological deficits, seizures, and 

signs of raised intracranial pressure [8], consistent 

with presenting feature of our patient, including 

progressive headache, vomiting, seizures, and right-

sided weakness. These are classic sequelae of a 

rapidly expanding frontal lobe lesion causing 

significant midline shift. 

The pathogenesis of GS remains debated, with 

two main theories proposed. The collision tumor 

hypothesis suggests that the sarcomatous 

component arises from neoplastic transformation of 

hyperplastic blood vessels within the glioma [6]. 

However, the monoclonal origin theory, supported 

by similar genetic alterations in both components, is 

currently favored [10]. IHC findings, in our patient, 

strongly support this and demonstrated the classic 

biphasic morphology with GFAP-positive glial cells 

and vimentin-positive spindle cells, along with a 

prominent smooth muscle component (SMA 

positivity), representing an unusual mesenchymal 

differentiation pattern [6,8]. The high Ki-67 index of 

50% reflects the aggressive proliferative drive [8], 

and retained ATRX expression with negative IDH-1 

status are consistent with primary GS [10]. 

MRI typically reveals a well-demarcated 

supratentorial mass with heterogeneous signal 

intensity and rim-like enhancement [1]. In our 

patient, heterogeneously enhancing left frontal mass 

with perilesional edema aligns with these findings. 

The differential diagnosis for an MRI showing a 

peripherally enhancing mass with central necrosis 

primarily includes GBM and cerebral metastasis [2]. 

Key histological mimics include desmoplastic GBM, 

malignant solitary fibrous tumor, and high-grade 

meningioma [9]. The presence of a true biphasic 

pattern with reticulin-rich sarcomatous zones and 

GFAP-rich glial zones, as highlighted by the reticulin 

stain in our patient, is diagnostic for GS [2]. IHC is 

paramount in resolving this differential, with our 

panel effectively ruling out solitary fibrous tumor 

(negative CD31, factor VIIIa weak) and pure glioma. 

Standard treatment follows GBM protocols: 

maximal safe resection followed by radiotherapy 

and temozolomide-based chemotherapy [5]. Our 

patient underwent near-total resection followed by 

adjuvant chemoradiotherapy, yet succumbed after 

three cycles, reflecting the aggressive nature of this 

tumor. Despite treatment, mean overall survival is 13 

months (6.9 - 19.4 months), with a 2-year survival 

rate of 32.6% [7]. Primary GS has a slightly worse 

prognosis than GBM, and the presence of 

mesenchymal differentiation does not appear to 

confer a survival advantage [1,2]. Recurrence rates 

exceed 90%, and GS exhibits a higher propensity for 

extracranial metastasis (approximately 11%) 

compared to GBM [2,5]. 

Poor prognostic factors include advanced age, 

low Karnofsky performance status, incomplete 

resection, and TP53 mutation [4,11]. In our patient, 

young age might have favored a better outcome, but 

the high Ki-67 index (50%) and extensive necrosis 

suggested aggressive behavior. 

 

CONCLUSION 

This case of a young female with WHO Grade 4 

gliosarcoma demonstrates a rapidly fatal outcome 

despite aggressive multimodal treatment, consistent 

with its characteristically poor prognosis compared 

to conventional GBM. The case highlights the critical 

role of a thorough IHC panel in distinguishing its 

biphasic glial and sarcomatous differentiation from 

other conditions with similar presentation. 
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