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Primary Intracranial Oligosarcoma with IDH2 Mutation:

A Rare Case Report
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Oligosarcoma is a rare malignant tumor of oligodendroglial origin that exhibits sarcomatous components and histological features consistent
with World Health Organization grade Ill gliomas. Sarcomatous transformation of oligodendroglial components has only been reported in a small
number of cases to date. In this report, we present a unique case of primary oligosarcoma diagnosed by histopathological examination after
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Introduction

Oligosarcoma is a rare malignant tumor derived from
oligodendroglial origin, exhibiting sarcomatous components
and histological features consistent with World Health
Organization grade Il gliomas [1]. Oligodendroglioma is
generally considered a relatively indolent neoplasm with a
better prognosis than astrocytic tumors [2,3]. It accounts
for approximately 0.5-1.2% of all primary brain tumors and
histologically exhibits the classic “fried egg” appearance,
characterized by smooth, round nuclei surrounded by
prominent perinuclear halos. At the molecular level, its most
distinctive feature is a deletion of all arms of chromosomes 1p
and 19q (1p/19q codeletion), whichis associated with increased
response rates to chemotherapy and survival exceeding 14
years [2,4]. Although transformation to higher-grade lesions
such as anaplastic oligodendroglioma has been described,
sarcomatous transformation is extremely rare. The majority of
oligosarcoma cases are reported as recurrences of previously
diagnosed and treated oligodendrogliomas. Therefore, the
occurrence of an oligosarcoma as a primary presentation is
exceptional and should be evaluated with caution. Of the 36

oligosarcoma cases reported in the literature, only 5 were
primary, with the remainder developing in the setting of
previously resected oligodendroglioma or oligoastrocytoma
[5]. This highlights the extremely rare occurrence of de novo
oligosarcoma.

Case Report

A 69-year-old man presented with headache, unsteadiness, and
urinary incontinence. The patient had no prior brain imaging
studies. The patient also had no known pre-existing brain
pathology or history of radiotherapy. Computed tomography
of the brain revealed a tumor with calcification in the right
frontal lobe. Radiologically, the tumor appeared hyperintense
on T2-weighted imaging, hypointense on T1-weighted imaging,
and showed contrast enhancement on gadolinium-enhanced
T1-weighted imaging. Oligodendroglioma was suspected.
Written informed consent was obtained from the patient for
the surgical procedure and for the publication of this case
report and case images. The mass was grossly excised using an
interhemispheric approach (Figure 1). After the initial surgery,
the histopathological diagnosis was oligosarcoma with IDH2
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Figure 1. Preoperative (A-D) and postoperative (E-G) images of the first surgery. A: Cranial CT scan shows the frontal lobe lesion. T1-weighted (B),
T2-weighted (C), and contrast-enhanced T1-weighted MRI (D) show the frontal mass. Postoperative MRI images [T1-weighted (E), T2-weighted (F),
and contrast-enhanced T1-weighted magnetic resonance images (G)] show the postoperative surgical field

CT: Computed tomography, MRI: Magnetic resonance imaging

mutant an IDH2 mutation and 1p/19q loss. The patient was
referred to the oncology department. No further genetic tests
were performed on the patient. The patient received 60 Gy
of curative radiotherapy over one month and was monitored
with magnetic resonance imaging (MRI) every three months.
The patient did not receive chemotherapy. Twenty months
after the initial surgery, gadolinium-enhanced T1-weighted
MRI revealed an enlarging mass at the site of the resected
oligosarcoma. The mass grew rapidly over 3 months (Figure 2).

Figure 2. Preoperative images of the second surgery. Computed
tomography (A), gadolinium-enhanced T1-weighted (B), T2-weighted
(C), and T1-weighted magnetic resonance images (D) revealed a
tumor with homogeneous contrast enhancement in the deep portion
of the resection cavity

Initially diagnosed with recurrent oligosarcoma, he underwent
a second surgery 24 months after the first, using the same
approach. The tumor was also resected macroscopically during
the second surgery. After the second surgery, histopathological
examination again reported oligosarcoma. The patient had
no preoperative or postoperative neurological deficits. He
continues his oncological treatment as an outpatient.

Discussion

Oligosarcomas are generally defined as late complications of
previously treated oligodendrogliomas and typically recur at
the same anatomic site years after initial surgery. The present
caseissignificant because it represents a primary oligosarcoma.
They are frequently located in the frontal and temporal
lobes and may present with non-specific symptoms such as
headache, epileptic seizures, dizziness, nausea, and vomiting
[6-9]. Imaging findings typically appear as solid, heterogeneous
masses that are surrounded by significant edema and enhance
on T1 with gadolinium. Extra-axial localization or meningeal
involvement in oligosarcomas can also be misleading in the
differential diagnosis [5]. Histopathologically, these tumors
retain the features of oligodendrogliomas (monomorphic
round nuclei, perinuclear halo, fine chromatin) while also
showing signs of sarcomatous differentiation (eosinophilic
cytoplasm, spindle cells, increased mitotic activity, and
necrosis). Recurrent oligosarcomas generally reflect high-
grade anaplastic morphology with increased cellularity,
endothelial hyperplasia, atypical mitoses, hyperchromatic
pleomorphic nuclei, and mucus-filled cystic areas [3,6,7,10].
Immunohistochemically, they exhibit glial and mesenchymal
features; glial-derived glial fibrillary acidic protein (GFAP) and
S-100 positivity, and alpha-smooth muscle actin (a-SMA) and
desmin positivity in sarcomatous areas have been reported [6-9].
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Additionally, publications report cluster of differentiation
(CD34) and epithelial membrane antigen (EMA) positivity
in sarcomatous areas. Additionally, as Rodriguez et al. [6]
demonstrated, positivity for non-GFAP markers (e.g., CD34,
a-SMA, EMA) in sarcomatous components can be helpful in
the diagnosis of oligosarcoma, and routine evaluation of this
panel is recommended during the diagnostic process. In the
case presensted here, positivity for GFAP, S-100, OLIG-2, and
EMA is also noteworthy (Figure 3).

The genetic profile of oligosarcoma can exhibit distinct
molecular features that differentiate it from classic
oligodendroglioma. Anomalies such as homozygous deletion
of CDKN2A/B genes, regain of H3K27me3 expression, loss of
6q and NF1, and gain of YAP1 have been frequently reported
in these tumors [5]. In the case presented by Tanaka et al. [8],
the presence of an IDH1 mutation and a 1p/19q codeletion in
both oligodendroglial and sarcomatoid components strongly
supports the oligodendroglial origin of the tumor and the
development of a sarcomatoid component as a result of
metaplastic transformation. In glial tumors, IDH1 mutations are
more common than IDH2 mutations. Although IDH” mutations
are rare, they are more common in oligodentrogliomas
[11]. The presence of the rare IDH2 mutation in our case is
noteworthy.

The main treatment approach is maximal safe surgical
resection followed by adjuvant therapy. Conventional
treatment comprises procarbazine, lomustine, and vincristine
(PCV), together with radiotherapy. However, based on long-
term data, the PCV regimen is preferred in some centers
[12]. According to recent reports, despite aggressive surgery
and adjuvant chemoradiotherapy, the median survival
after oligosarcoma diagnosis has been reported as only 1.3
years (range, 0-5.2 years), confirming the poor prognosis
of the disease [5]. The presence of the 1p/19g codeletion
is associated with a better response to chemotherapy and
radiotherapy and is considered a favorable prognostic factor
[6,13]. The patient survived for 24 months, which is above
the mean survival time. The primary explanation for this is
1p/19q codeletion. This genetic alteration is associated with
a better prognosis in oligodendrogliomas. It contributes to
the slower progression of the tumor and a better response
to chemotherapy/radiotherapy [14]. The patient presented in
this case was diagnosed with oligosarcoma without any prior
history of surgery or oncologic treatment, suggesting that
sarcomatous features may develop de novo in some cases.
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Figure 3. Oligosarcoma. A: Hematoxylin eosin, 100x. B: Hematoxylin eosin, 400x (black arrow: atypical mitosis). C: GFAP, 100x. D: S-100, 100x. E:

EMA, 100x. F: OLIG-2, 100x

GFAP: Glial fibrillary acidic protein, OLIG-2: Oligodendrocyte transcription factor 2
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