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a b s t r a c t 

Gliosarcoma is a rare and aggressive variant of glioblastoma, characterized by a biphasic 

histological pattern consisting of both glial and mesenchymal components. This case re- 

port describes the clinical presentation, radiological findings, surgical management, and 

histopathological analysis of gliosarcoma in a 30-year-old female. The patient presented 

with a 10-day history of right-sided headache and recurrent vomiting. Neurological exam- 

ination was unremarkable, and vital signs were stable. Magnetic resonance imaging (MRI) 

revealed a heterogeneously enhancing mass lesion involving the right parietal region and 

the splenium of the corpus callosum, crossing the midline and causing significant ventric- 

ular effacement. Imaging features included heterogeneously hypointense signals on T1- 

weighted imaging, hyperintense signals on T2/FLAIR, areas of blooming on susceptibility- 

weighted imaging, and restricted diffusion on diffusion-weighted imaging, suggestive of 

a high-grade glial tumor. The patient underwent surgical resection, and histopathological 

examination confirmed gliosarcoma. The tumor exhibited a biphasic pattern comprising 

glial and sarcomatous elements. This case emphasizes the diagnostic challenges associ- 

ated with gliosarcoma, where radiological features often mimic glioblastoma, necessitating 

histopathological confirmation. Gliosarcoma’s aggressive nature poses significant therapeu- 

tic challenges, with treatment strategies involving surgical resection followed by adjuvant 

radiotherapy and chemotherapy. This report highlights the importance of integrating clin- 

ical, radiological, and histopathological findings to achieve an accurate diagnosis and op- 

timize treatment outcomes. It underscores the need for early recognition and a multidis- 

ciplinary approach to managing rare central nervous system tumors like gliosarcoma. Fur- 
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ther research into advanced therapeutic strategies is warranted to improve the prognosis 

for such patients. 

© 2025 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Background 

Gliosarcoma, a rare and aggressive primary brain tumor,
is classified as a World Health Organization (WHO) grade
IV glioma. Representing approximately 2% of all glioblas-
tomas, gliosarcoma is distinguished by its unique biphasic
histological pattern, comprising both glial and sarcomatous
components [ 1 ,2 ]. This tumor typically affects adults, with
a peak incidence in the fifth to sixth decade of life, and
shows a slight male predominance [ 3 ]. Despite its low in-
cidence, gliosarcoma’s aggressive behavior and poor prog-
nosis make it a significant clinical entity requiring detailed
study. Most tumors are located in the supratentorial re-
gion, with the frontal and temporal lobes being the most
common sites, although rarer extracranial metastases have
been reported [ 4 ,5 ]. Clinically, patients with gliosarcoma of-
ten present with symptoms indicative of increased intracra-
nial pressure, such as headache, nausea, and vomiting, ac-
companied by focal neurological deficits, depending on the
lesion’s location [ 6 ]. The presentation can mimic other high-
grade gliomas, underscoring the need for accurate diagnostic
evaluation. 

Radiological imaging, especially magnetic resonance imag-
ing (MRI), is integral to the diagnostic process. Gliosarcoma
frequently presents as a heterogeneously enhancing mass
with areas of necrosis and significant peritumoral edema. Ad-
vanced imaging techniques such as diffusion-weighted imag-
ing (DWI), which detects high cellularity, and susceptibility-
weighted imaging (SWI), which identifies hemorrhagic com-
ponents, add diagnostic value [ 7 ]. Despite these advance-
ments, differentiating gliosarcoma from glioblastoma solely
based on imaging remains challenging, making histopatho-
logical analysis indispensable [ 5 ]. 

Histologically, gliosarcoma exhibits a biphasic architecture.
The glial component typically resembles glioblastoma, with
features such as cellular pleomorphism, necrosis, and mi-
crovascular proliferation. The sarcomatous component, char-
acterized by spindle cells and mesenchymal differentiation,
differentiates gliosarcoma from glioblastoma [ 8 ]. This dual
morphology suggests a common progenitor cell capable of di-
vergent differentiation, further supported by molecular stud-
ies showing shared genetic mutations between the 2 compo-
nents [ 9 ,10 ]. 

Treatment approaches for gliosarcoma are modeled af-
ter those for glioblastoma, including maximal safe surgi-
cal resection followed by radiotherapy and temozolomide-
based chemotherapy. Despite these interventions, gliosar-
coma’s prognosis remains dismal, with median survival rang-
ing from 6 to 14 months, slightly lower than glioblastoma
due to its higher rate of recurrence and resistance to ther-
apy [ 11 ,12 ]. The poor outcomes highlight the need for novel
therapeutic strategies, such as immunotherapy and targeted
molecular therapies, which are currently under investigation
[ 13 ,14 ]. 

Case presentation 

A 30-year-old female presented to the emergency department
with a 10-day history of persistent right-sided headache and
recurrent episodes of vomiting. She denied any associated
symptoms, including trauma, neurological deficits, fever, or
any prior history of chronic illnesses such as hypertension or
diabetes mellitus. Her personal and family medical histories
were unremarkable. Upon clinical examination, the patient
was alert and oriented to time, place, and person, and her vital
signs were within normal limits. The neurological assessment
showed no focal abnormalities. 

Given the nature and persistence of her symptoms, an MRI
of the brain was conducted. The imaging revealed a heteroge-
neously enhancing mass lesion located in the right parietal re-
gion and the splenium of the corpus callosum. The lesion was
noted to cross the midline. It caused significant effacement of
the occipital horns of the bilateral lateral ventricles and the
third ventricle, leading to features consistent with obstruc-
tive hydrocephalus. On MRI, the lesion appeared heteroge-
neously hypointense on T1-weighted imaging (T1WI) and het-
erogeneously hyperintense on T2/FLAIR sequences, indicat-
ing the presence of a mixed solid and edematous component
Figures 1-2 . Susceptibility-weighted imaging (SWI) demon-
strated areas of blooming, suggestive of intralesional hem-
orrhage, while diffusion-weighted imaging (DWI) revealed ar-
eas of restricted diffusion, indicative of high cellular density
and tumor aggressiveness Figures 3-4 . These findings raised a
strong suspicion of glioblastoma multiforme, a highly aggres-
sive primary brain tumor. 

The patient underwent a craniotomy with surgical mi-
croexcision of the tumor for definitive diagnosis and manage-
ment. Postoperative histopathological examination revealed
a biphasic tumor morphology Figure 5 . The glial component,
characteristic of glioblastoma, was intermixed with a sarco-
matous mesenchymal component, confirming the diagnosis
of gliosarcoma. This rare variant of glioblastoma is distin-
guished by its aggressive behavior and distinct histological
features. 

This case illustrates the critical role of advanced imag-
ing and histopathology in diagnosing gliosarcoma, a rare and
challenging central nervous system tumor. The preoperative
imaging findings provided essential insights into the lesion’s
aggressive nature and its potential to cause significant in-
tracranial complications. Surgical resection remains the pri-
mary therapeutic intervention, but the overall prognosis is
poor due to the tumor’s highly malignant nature. Adjuvant
treatment strategies, including radiotherapy and chemother-
apy, are often required to manage residual disease and delay
recurrence. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Axial, coronal, and sagittal MRI T1 + C sections highlighting a heterogeneously enhancing lesion in the splenium of 
the corpus callosum, causing effacement of the occipital horns of the bilateral lateral ventricles and the third ventricle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Gliosarcoma is an uncommon and highly malignant brain
tumor, representing approximately 2% of glioblastoma cases
[ 15 ]. It is classified as a Grade IV tumor under the World
Health Organization (WHO) classification of central nervous
system tumors. This neoplasm is distinguished by its bipha-
sic histopathological composition, comprising both glial and
mesenchymal components [ 16 ]. The rarity and heterogene-
ity of gliosarcoma pose significant diagnostic and therapeutic
challenges, as reflected in this case report. 

Clinical presentation 

Patients with gliosarcoma commonly present with symptoms
of increased intracranial pressure, such as headache, nau-
sea, vomiting, and, occasionally, focal neurological deficits
[ 17 ]. In this case, the patient experienced a 10-day history of
headache and vomiting, with no evidence of trauma, systemic
illness, or neurological deficits on examination. These non-
specific symptoms necessitated advanced imaging to identify
the underlying pathology. 
Radiological features 

Imaging plays a vital role in the preoperative evaluation of
gliosarcoma. MRI is the modality of choice, providing de-
tailed insights into the tumor’s location, extent, and charac-
teristics. Gliosarcoma often appears as a heterogeneously en-
hancing mass with surrounding vasogenic edema. The lesion
in this patient was located in the right parietal region, ex-
tending to the splenium of the corpus callosum, crossing the
midline, and causing ventricular compression. Advanced MRI
techniques added diagnostic value: diffusion-weighted imag-
ing (DWI) revealed areas of restricted diffusion, indicating
high cellularity, while susceptibility-weighted imaging (SWI)
demonstrated blooming, consistent with intralesional hemor-
rhage [ 18 ]. These imaging features often overlap with those of
glioblastoma, highlighting the need for histopathological con-
firmation. 

Histopathological analysis 

Histopathological examination is the gold standard for diag-
nosing gliosarcoma. This tumor’s hallmark is its biphasic ar-
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Fig. 2 – Axial, coronal, and sagittal MRI T1 + C sections showing a heterogeneously enhancing lesion in the right parietal 
region. 

Fig. 3 – Axial T1 sections showing a heterogeneously hypointense lesion, and axial T2/FLAIR sections showing a 
heterogeneously hyperintense lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

chitecture, with a glial component—characterized by GFAP-
positive astrocytic cells—and a mesenchymal component, of-
ten sarcomatous in nature [ 19 ]. The distinct separation be-
tween these components, as observed in this case, confirms
the diagnosis. The mesenchymal element is thought to arise
from malignant transformation of endothelial cells or meta-
plasia within the tumor microenvironment [ 20 ]. Immuno-
histochemical staining further aids in differentiating gliosar-
coma from other gliomas and metastatic tumors. 

Treatment and management 

Surgical resection remains the cornerstone of gliosarcoma
management, aiming to achieve maximal tumor removal
while preserving neurological function [ 21 ]. In this case, the
patient underwent microexcision of the tumor, which pro-
vided both therapeutic benefit and tissue for histopatholog-
ical diagnosis. However, complete resection is rarely achiev-
able due to the tumor’s infiltrative nature. Adjuvant therapy,
including radiotherapy and temozolomide-based chemother-
apy, is a critical component of treatment, mirroring the pro-
tocols for glioblastoma [ 22 ]. Studies have shown that while
these therapies improve progression-free survival, the over-
all prognosis remains poor, with a median survival time of 6–
18 months [ 23 ]. Gliosarcoma exhibits higher rates of extracra-
nial metastasis compared to glioblastoma, further complicat-
ing management [ 24 ]. 

Challenges and future directions 

The aggressive behavior and therapeutic resistance of gliosar-
coma highlight the need for novel treatment strategies. Re-
search into targeted therapies, such as molecular inhibitors
and immune checkpoint blockers, has shown promise in pre-
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Fig. 4 – SWI axial section showing areas of blooming within the lesion, and DWI axial section showing areas of restriction. 

Fig. 5 – Histopathological slide showing 2 large cell bodies: 
Glial and sarcomatous components. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

clinical studies [ 25 ]. For example, therapies targeting the EGFR
and VEGF pathways, frequently altered in gliosarcoma, could
provide more effective options [ 26 ]. Moreover, advancements
in immunotherapy, including CAR-T cell therapy and vaccine-
based approaches, are under investigation and may offer hope
for improving outcomes [ 27 ]. 

Conclusion 

Gliosarcoma is a rare and highly aggressive variant of glioblas-
toma that poses significant diagnostic and therapeutic chal-
lenges. This case report highlights the critical role of com-
prehensive clinical evaluation, advanced radiological imaging,
and definitive histopathological analysis in accurately diag-
nosing this uncommon tumor. The integration of MRI find-
ings, such as heterogeneous enhancement, midline crossing,
and characteristic signal patterns, with the histopathological
identification of biphasic glial and mesenchymal components,
was pivotal in establishing the diagnosis in this patient. Surgi-
cal resection remains the cornerstone of management, offer-
ing symptomatic relief and tissue diagnosis, while adjuvant
therapies are essential to address the tumor’s invasive nature
and reduce recurrence risk. Despite advancements in multi-
modal treatment approaches, the prognosis for gliosarcoma
remains poor due to its aggressive behavior and resistance to
conventional therapies. This case underscores the importance
of early recognition and a multidisciplinary approach to opti-
mizing patient outcomes. Future research into targeted ther-
apies and novel treatment strategies is crucial to improve the
survival and quality of life for patients diagnosed with gliosar-
coma. 

Patient consent 

Written informed consent was obtained from the patient for
the publication of this case report. 
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