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a b s t r a c t 

Oligodendroglioma, the third most common glioma, accounts for 5% of primary brain tu- 

mors and around 20% of all glial neoplasms. They are quite uncommon in children. Here, 

we aimed to show an unusual case of a 9-year-old boy developing a huge anaplastic oligo- 

dendroglioma. A high-grade astrocytoma-like supratentorial tumor was discovered by a so- 

phisticated brain scan employing magnetic resonance imaging. The tumor was identified by 

histopathology as an anaplastic oligodendroglioma. Anaplastic oligodendroglioma should 

be considered while making the differential diagnosis of high-grade astrocytoma notwith- 

standing its rarity. 

© 2023 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 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

About 5% of initial intracranial tumors are oligoden-
drogliomas, a kind of diffusely infiltrating glioma that
frequently affects the cortical gray matter and is most fre-
quently seen in the frontal lobes [1] . Historically, the histologic
characteristics of the tumor were used to diagnose oligoden-
droglioma. Oligodendrogliomas are typically low-grade WHO
grade II neoplasms that are slow-growing tumors and have
a positive therapeutic response when compared to other
gliomas. However, in 2016, the WHO updated the criteria for
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the categorization of central nervous system (CNS) tumors
to incorporate both phenotypic and genotypic study [2] . The
word "anaplastic" has been dropped from the fifth edition
of the WHO classification of CNS tumors (2021), which now
only assigns tumors a grade of 2 or 3 [3] . Grade III anaplastic
oligodendroglioma (AO) is a more aggressive type of the tumor
with a worse prognosis that can develop independently or as
a result of lower grade oligodendroglioma degeneration [4] .
Oligodendrogliomas often affect middle-aged people and are
more prevalent in the fourth and fifth decades of life than
grade 3 tumors are. There is a minor preference for men. In
niversity of Washington. This is an open access article under the 
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Fig. 1 – (A) Axial T2-weighted and (B) FLAIR images show a 
heterogeneous mass located in the right parietal lobe. 

Fig. 2 – (A) Diffusion-weighted image and (B) Apparent 
diffusion coefficient map of tumor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – Arterial spin-labeling image of the lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

children, they are exceptionally unusual [5] . In this article, we
purposed to describe an uncommon case of giant, AO in a
child. 

Case presentation 

A 9-year-old male, suffering from 2-month headache, nausea,
and vomiting, was admitted to our hospital. Her medical pro-
file manifested no abnormalities. Neurologic deficits were not
detected during clinical evaluation. The routine laboratory
tests and tumor markers were within normal ranges. Brain
magnetic resonance imaging (MRI) with contrast agent was
immediately indicated for him. A heterogeneous mass with
central necrosis inside the structure (80 mm × 82 mm × 80
mm), was noticed in the right parietal lobe with surrounding
vasogenic edema, on T2-weighted and Fluid-attenuated in-
version recovery (FLAIR) images ( Fig. 1 ). The tumor triggered
midline shift and mass effect. There was no hemorrhage or
calcification observed inside the lesion. The mean apparent
diffusion coefficient (ADC) values for the solid component
of mass was 0.67 × 10 −3 mm 

2 /s ( Fig. 2 ). The cerebral blood
flow value of solid component of mass was very high at
91.91 ( Fig. 3 ). The fractional anisotrophy value of the tumor
was 0.35 ( Fig. 4 ). On MRI spectroscopy, the choline/N-acetyl
aspartate ratio of the solid part of mass was 2.28 ( Fig. 5 ). The
tumor was enhanced heterogeneously on T1-weighted image
with contrast agent ( Fig. 6 ). The initial diagnosis, relied on
the clinical and subclinical information, was a high-grade as-
trocytoma. The patient adopted gross-total tumor resection.
The histopathological evaluation of the excised tumor tissues
displayed an AO. Four weeks later, the patient was released
and prompted to adopt adjuvant chemo- and radio-therapy
at a distinct oncological center. 

Discussion 

Bailey and Bucy gave oligodendrogliomas its initial name in
1929 as a result of the fact that, when observed under a mi-
croscope, they resembled oligodendrocytes. However, there
is conflicting evidence that the tumors originate from ma-
ture oligodendrocytes [6] . Instead, it appears that the tumors
come from neuroprogenitor cells with glial precursors that
further differentiate into oligodendroglial-type cells without
the ability to myelinate like oligodendrocytes. The common
driver isocitrate dehydrogenase mutation, which is present in
a number of diffuse glioma subtypes, lends support to this
concept [5 ,6] . 

Clinically, oligodendroglioma patients typically report with
vague symptoms including headaches. Seizures, on the other
hand, are also a highly frequent presenting symptom and are
recorded in 35%-85% of people, with some studies reporting a
higher participation rate of 91% [7] . The location of the tumor
may occasionally cause individuals to suffer localized neuro-
logic impairments. CNS imaging should be performed on any
patient who has recent seizures or localized neurologic im-
pairments [8] . 

Radiologically, MRI provides a more accurate description
of the tumor and may be used to determine the oligoden-
droglioma’s real extent and infiltrative nature. T2 weighted
sequences show a confined heterogeneously hyperintense
tumor, frequently located in the cortical or subcortical region,
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Fig. 4 – Diffusion tensor imaging of the tumor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and may also have a slight peritumoral hyperintense signal.
Due to decreased susceptibility signal and greater tumor
heterogeneity, there are typically tiny regions of cystic alter-
ation, microhemorrhage, and macroscopic calcifications seen
with T2 hypointense signal. On T1 weighted imaging, oligo-
dendrogliomas are hypointense to gray matter. Low-grade
tumors frequently exhibit enhancement, which can range
from patchy enhancement to significant enhancement. How-
ever, enhancement does not always indicate a higher grade
oligodendroglioma. On ADC maps, oligodendrogliomas often
have hyperintensity and facilitated diffusion as opposed to
limited diffusion. Anatomic imaging may be complemented
by more sophisticated MRI methods like spectroscopy and
perfusion, which may be useful for grading and defining the
tumor. Most neoplasms have modestly enhanced choline and
reduced N-acetyl aspartate peaks; high-grade gliomas exhibit
these changes more prominently than low-grade gliomas due
to higher mitotic activity [9] . 

Compared to low-grade tumors, higher-grade tumors can
exhibit enhanced cerebral blood flow owing to neovascular-
ization on T2 ∗ weighted dynamic susceptibility contrast per-
fusion imaging; nevertheless, there is a large overlap between
the two [9 ,10] . In our situation, the tumor was quite big with
surrounding vasogenic edema and core necrosis. T2-weighted
and FLAIR images both showed extremely strong signal in-
tensity. For the solid portion of mass, the ADC value was
0.67 × 10 −3 mm 

2 /s. The solid component of mass’s cerebral
blood flow measurement was 91.91, which is quite high. The
solid component of the mass had a choline/N-acetyl aspartate
ratio of 2.28 on MRI spectroscopy. On the T1-weighted image
with contrast agent, the tumor heterogeneously enhanced.
All of these features were in line with earlier research on
AO [9 ,10] . 

Histopathologically, oligodendrogliomas may exhibit iden-
tifiable oligodendrocyte and astrocyte cell lineage markers. For
instance, myelin basic protein, which is present in Schwann
cells and oligodendrocytes that produce myelin, is absent in
oligodendrogliomas. They may exhibit glial fibrillary acidic
protein, an astrocyte marker, in a positive manner [11] . They
may also express oligodendrocyte transcription factor 2, a
transcription factor involved in the development of neuronal
and/or oligodendrocytic cells, which is a marker for oligoden-
drocyte progenitor cells [12] . 

Surgery is the first line of defense against an oligoden-
droglioma, if at all possible. The purpose of surgery is to ac-
quire tissue in order to identify the kind of tumor and to re-
move as much of the tumor as is feasible without increas-
ing the patient’s symptoms. Following surgery, patients may
get radiation, chemotherapy, or clinical trials as treatments
[13 ,14] . 
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Fig. 5 – Magnetic resonance spectroscopy of the lesion. 

Fig. 6 – Axial T1-weighted image with contrast agent of the 
tumor. 

 

 

 

 

 

 

Conclusion 

An uncommon malignant tumor called AO has characteristics
of the oligodendroglial lineage and histologic characteristics
that match to WHO grade III. Giant AO in a child is extremely
rare. It can mimic a high-grade astrocytoma. Despite its rarity,
AO should be considered when determining the differential
diagnosis of high-grade astrocytoma. 
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