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ABSTRACT

Oligodendrogliomas are the tumors of normal glial cells of brain called oligodendrocytes. They represent a small proportion of childhood
brain tumors and are infrequently encountered in the posterior fossa. CT scan and MRI are very helpful for the preoperative management of
oligodendrogliomas. However, due to the rarity and non-specific imaging features, it may be difficult to differentiate oligodendroglioma from
astrocytoma especially in an infratentorial location. The short- and long-term outcome and the exact treatment protocol of posterior fossa
oligodendroglioma is yet to be established. We report a rare case of an oligodendroglioma of the vermis in an 8-year-old female with a brief
review of the literature.
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(074

Oligodendrogliomlar beynin oligodendrosit adi verilen normal glial hiicrelerinin timérleridir. Cocukluk ¢agr beyin timorlerinin kigtk bir
kismini olustururlar ve posterior fossada bulunmalari nadirdir. BT tarama ve MRG oligodendrogliomlarin preoperatif takibi icin ¢cok faydalidir.
Ancak nadirligi ve spesifik olmayan goriintileme 6zellikleri nedeniyle 6zellikle infratentoriyal konumda oligodendrogliomu astrositomdan

ayirt etmek zor olabilir. Posterior fossa oligodendrogliomunun kisa ve uzun donemli sonucu ve kesin tedavi protokolii heniiz belirlenmemistir.
Sekiz yasindaki bir kiz cocukta nadir bir vermis oligodendrogliomu vakasi sunuyor ve literatiirl kisaca gézden gegiriyoruz.
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INTRODUCTION and ring enhancement on contrast administration (Figure
1B). On MRI, the tumor was hypointense on T1-weighted
images (Figure 2A), hyperintense on T2-weighted images
(Figure 2B) with a peripheral enhancement after gadolinium
administration (Figure 2C). This tumour was responsible for
fourth ventricle compression and hydrocephalus. Tumor exci-
sion was performed and histopathological analysis revealed a
low-grade oligodendroglioma, consisting of small round cells
with nuclei, surrounded by a halo, demonstrating a character-
istic “fried egg” appearance (Figure 3). No metastasis outside
the central nervous system was found. Local and prophylactic

Oligodendrogliomas are tumors of normal glial cells of the
brain called oligodendrocytes. They represent approximately
4% of all primary brain tumors and less than 1% of primary
childhood brain tumors (3). The initial diagnosis has two
incidence peaks: 6-12 years and 35-44 years. Only about
7.5% of cases are diagnosed in children. Oligodendrogliomas
are supratentorial tumors in more than 90% of cases (7). We
report an infratentorial oligodendroglioma in an 8-year-old
girl with a brief review of the literature.

CASE REPORT

An 8-year-old female presented with vertigo, nausea, vomit-
ing and headache of two weeks duration. She was also suf-
fering from mental status changes (according to her parents)
and visual complaints, but she experienced no seizure. On
examination, she had gait ataxia, cerebellar syndrome, left
sixth nerve palsy and papilledema. CT scan showed a midline
mixed density lesion of the posterior fossa extending to left
cerebellar hemisphere with areas of calcification (Figure 1A)

Turkish Neurosurgery 2012, Vol: 22, No: 4, 461-464

craniospinal radiotherapy was performed. There was no tech-
nical capacity to look for 1p and 19 g deletions.

The MRI showed no local tumoral recurrence three months
later. No delayed cerebrospinal fluid metastases occurred.

DISCUSSION

Oligodendrogliomas are malignant tumors of glial cells.
They represent the third most common type of gliomas (4
to 15% of gliomas) and 2 to 5% of primary brain tumors (5,
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Figure 1: Axial CT-scan of the brain
showing a hypodense mass lesion

in the vermis and left cerebellar
hemisphere with areas of calcification
(A) and peripheral enhancement on
contrast administration (B).

Figure 2: MRI of the brain showing sharply defined cystic lesion of vermis, extending to the left cerebellar hemisphere and responsible
for fourth ventricle compression, that is hypointense on the T1-weighted image (A), hyperintense on the T2-weighted image (B), with
ring enhancement after gadolinium administration on the T1-weighted enhanced image (C).

13). Oligodendrogliomas may occur at any age, but the initial
diagnosis has two incidence peaks: 6-12 years and 35-44
years (14). Only about 7.5% of cases are diagnosed in children,
representing a small proportion (about 1%) of childhood
brain tumors (5, 12). The tumor is somewhat more common in
males, with sex-ratio ranging from 1.1 to 2.0 (5).

Oligodendroglial tumors may occur anywhere oligodendro-
cytes are present. Like astrocytomas, their distribution is usu-
ally proportional to the normal distribution of their cell type
within the central nervous system (CNS) (4, 5). More than 90%
arise in the supratentorial white matter, most commonly in
the frontal and temporal lobes (5). Less than 10% occur in the
posterior fossa and spinal cord (5, 7, 10).

Oligodendroglial tumors have a tendency to invade the
e e AR VD o o| leptomeninges (4, 13). Delayed cerebrospinal fluid metastases
Figure 3: Photomicrograph showing small round cells with  (either leptomeningeal seeding or “drop metastases’)
nuclei, surrounded by a halo, demonstrating a characteristic ~ occur in 1 to 2% of cases (5). Oligodendrogliomas seem
“fried egg” appearance (hematoxylin and eosin staining, 400x). to be more likely to metastasize outside the CNS (to bone,

462 Turkish Neurosurgery 2012, Vol: 22, No: 4, 461-464



El Ouni F. et al: Infratentorial Oligodendroglioma

lung, pleura, and liver) than other gliomas (5). Infratentorial
oligodendrogliomas may be more malignant than
supratentorial ones (7). Oligodendroglioma of the posterior
cranial fossa occurring in early infancy or adolescence
is characterized by clinical aggressiveness and frequent
metastases to the leptomeninges (11).

The symptoms of oligodendroglial tumors do not reliably
distinguish them from other types. In most series, seizure has
been the most common presenting symptom, ranging in in-
cidence from 35% to 85% of patients (5). Seizures from oligo-
dendrogliomas may be generalized, simple partial, complex
partial, or a combination. Other presenting symptoms have
included headaches, mental status changes, vertigo, nausea,
visual complaints, and/or localized weakness (1, 5). Classically,
it has been observed that patients with oligodendrogliomas
often experience symptoms (usually seizures) for a number
of years prior to their diagnosis, which was definitively made
after an apoplectic event such as a peritumoral haemorrhage.
The clinical course of oligodendroglioma in the posterior
cranial fossa is relatively indolent and symptoms are usually
long-standing (9). Packer et al reported a child with posterior
fossa oligodendroglioma who had insertion of ventriculoperi-
toneal shunt for hydrocephalus 10 years prior to the diagnosis
of the tumor (11).

Imaging findings of oligodendrogliomas may be characteristic
butare not pathognomonic(5).Specificimmunohistochemical
staining methods and electron microscopy help in the
differential diagnosis but are not mandatory for the diagnosis
(15).

Usually, these tumorsarefoundinthe cortexand/or subcortical
white matter with fairly discrete margins (49% to 59%) and
variable contrast enhancement (5). Peritumoral oedema and
mass effect are usually minimal or absent, despite the size
of the tumor. Oligodendroglioma is the intracranial tumor
that develops calcifications most often, up to 90% in some
series (5, 6). Calcifications often present a coarse appearance,
and punctate or linear calcifications may also occur. Since
astrocytomas may also calcify and are more common, a glial
tumorwith calciumdepositsis more likely tobeanastrocytoma
than an oligodendroglioma (6). Due to their location and
slow-growing nature, oligodendrogliomas may cause
calvarial erosion (5). Like all brain tumors, MRI has dramatically
improved the management of oligodendroglioma; CT scan is
interesting only for calcification detection and bone analysis.
On MRI, an oligodendroglioma is typically hypointense on
T1-weighted images and hyperintense on T2-weighted
images, often appearing fairly well demarcated and with little
peritumoral edema (5, 6). Since intratumoral haemorrhage,
areas of cystic degeneration, and/or calcifications may
all be present, oligodendrogliomas may demonstrate a
heterogeneous appearance (6). Tumor enhancement is
of a great prognostic value because it is highly predictive
of high-grade oligodendroglioma. Enhancement may be
either patchy or homogeneous. When ring enhancement
is present (which is rare), it has been reported to herald a
poor prognosis. With contrast enhancement as a variable, a
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grading classification for oligodendrogliomas was suggested
and was found to be highly predictive of survival. Like other
glial tumors, oligodendrogliomas may spread through the
corpus callosum and along the leptomeninges or ependyma
(5, 13). Although infratentorial oligodendrogliomas do not
show characteristic imaging findings, there is a tendency
toward multifocal heterogeneous enhancement and absent
or mild mass effect of infiltrative lesions (6). Calcifications,
enhancement, and edema are seen less frequently in children
and adolescents with oligodendrogliomas than in adults (5).

Oligodendrogliomas are treated with surgical extirpation fol-
lowed by local radiation therapy. Packer et al reported four
children with a median age of 7.5 years who harbored histo-
logically malignant oligodendrogliomas of the cerebellum
(11). Three patients received local radiation therapy and all
had recurrent disease at a median of 11 months. The relapse in
each case was outside the radiation field, with stable disease
at the primary site. One child treated with craniospinal irradia-
tion was disease free 15 months after treatment. Because of
the tendency to metastasize via the cerebrospinal fluid, some
authors recommended cerebrospinal fluid cytology in all
cases to determine the need for spinal axis irradiation. Others
suggested that the oligodendroglioma of the posterior fossa
should be considered potentially malignant and treated with
local as well as prophylactic craniospinal radiotherapy (9).
Current treatment modalities for low-grade gliomas include
surgery, radiotherapy and chemotherapy. Cases of oligo-
dendroglioma occurring in paediatric patients demonstrate
resistance to chemotherapy (2). Management of these ulti-
mately incurable tumors remains controversial, particularly
the timing and extent of surgery, and the optimal sequence
of radiotherapy and chemotherapy thereafter (8, 15).

In recent years, significant advances have been made in
the treatment of oligodendrogliomas, based primarily on
molecular subtyping of lesions. Deletions resulting in loss of
heterozygosity of the 1p and 19q segments of intratumoral
chromosomes have correlated closely with a favorable
response to chemotherapy (15).

The short and long-term outcome and the exact treatment
protocol of posterior fossa oligodendroglioma are yet to be
established due to the paucity of cases. The prognosis appears
to be good if the tumor is resected early, the histology does
not show malignancy and after treatment with craniospinal
irradiation (8, 15).
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