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Rapidly Enlarging Pediatric Cortical Ependymoma

Kouji Yamasaki, M.D., Kiyotaka Yokogami, M.D., Shinji Yamashita, M.D., Hideo Takeshima, M.D.
Department of Neurosurgery, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan

We report a 10-year-old boy with supratentorial cortical ependymoma that rapidly grew in the course of 3 years. He suffered generalized seizures
when he was 5 years old; MRI showed a small cortical lesion in the right postcentral gyrus. MRI performed 2 years later revealed no changes. For
the next 3 years he was free of seizures. However, at the age of 10 he again suffered generalized seizures and MRI disclosed a large parietal tumor.
It was resected totally and he remains free of neurological deficits. The histopathological diagnosis was ependymoma. Pediatric supratentorial corti-
cal ependymomas are extremely rare. We recommend including cortical ependymoma as a differential diagnosis in pediatric patients with cortical
mass lesions presenting with seizures and careful follow-up even in the absence of symptoms because these tumors may progress.
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INTRODUCTION

They rarely arise within the cerebral cortex where they are
known as cortical ependymomas (CEs) and often present with

Along with malformations in the cortical development or
cortical dysplasia, hippocampal sclerosis, and remote ischemic
damage, in pediatric patients tumors are among the more com-
monly identifiable causes of seizures. In children with supraten-
torial cortical mass lesions presenting with seizures, the differ-
ential diagnosis usually includes ganglioglioma, dysembryoplastic
neuroepithelial tumor (DNT), low-grade glioma, and cortical
dysplasia but not ependymoma. Most ependymomas arise from
the wall of the ventricles, only few originate at sites distal to the
ventricular system where the normal ependymal layer is absent.

seizures. Pediatric supratentorial CEs are extremely rare; only
17 pediatric patients, including ours, have been reported to
date” 172020232728 We encountered a 10-year-old body with
CE presenting with seizures and discuss its clinicopathological

features.

CASE REPORT

This 10-year-old boy first suffered seizures in 2007 when he
was 5 years old. They started on the left side of his face and be-

Fig. 1. A and B : MRI scan obtained in 2007 showing a small 14 mm diameter cortical lesion in the right postcentral gyrus. It was hyperintense on the
FLAIR image (A), and not gadolinium enhanced (B). C and D : FLAIR image obtained in 2012 showing a large 4 cm diameter parietal tumor (C). It was
heterogeneously gadolinium-enhanced (D). FLAIR : fluid-attenuated inversion recovery.
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came generalized. Cranial magnetic resonance imaging (MRI)
showed a 14-mm diameter cortical lesion in the right postcen-
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Fig. 2. Intraoperative photograph demonstrating a reddish-gray tumor
on the surface of the parietal lobe. It is clearly demarcated from the sur-
rounding brain tissue.

Fig. 3. A : Photomicrographs showing tumor cell proliferation in perivascular pseudorosettes. (HE stain,

tral gyrus (Fig. 1A, B). It was slightly hypointense on T1-weight-
ed MRI, hyperintense on fluid-attenuated inversion recovery
images and not Gd-contrast-enhanced. The preliminary differ-
ential diagnosis included DNT, ganglioglioma, low-grade glio-
ma, and cortical dysplasia but not ependymoma. He was placed
under observation because the tumor was thought to be benign.
No anticonvulsants were prescribed because his electroenceph-
alogram was normal. Repeat MRI studies performed 2 years
later revealed no changes in the size and radiological features of
the tumor. He was not seen in the next 3 years because he suf-
fered no further seizures. However, in 2012 when he was 10 years
old he again had generalized seizures. MRI showed a 40 mm
diameter parietal tumor that was heterogeneously Gd enhanced
(Fig. 1C, D). As there was radiographic evidence suggestive of
malignant transformation we chose to remove the tumor.

After right frontoparietal craniotomy we observed a reddish-
gray tumor on the surface of the postcentral gyrus; it was not
covered by brain parenchyma (Fig. 2). It was well demarcated
from surrounding brain tissue, had no attachment to the lateral
ventricle, and was gross-totally removed. Histologically, the tu-
mor cells were arranged around vessels. Their radially-oriented

» i ";
ginal magnification x200). B :

ori

Immunohistochemically the tumor cells were positive for glial fibrillary acidic protein (original magnification x200). C : Ring-like and dot-like epithelial
membrane antigen positivity (original magnification x200). D : Electron micrograph of a tumor cell with a cluster of microvilli @rrow).
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cell processes were directed at the vessels, thereby producing
the perivascular pseudorosettes typical of ependymoma (Fig. 3A).
In some areas there were oligodendroglioma-like cells with
round nuclei and clear cytoplasm. No true ependymal rosettes
were observed. We noted the intermingling of an increased num-
ber of abnormal vessels but no other anaplastic features. Immu-
nohistochemically the tumor cells were positive for glial fibril-
lary acidic protein (GFAP) (Fig. 3B), S-100 protein, and epithelial
membrane antigen (EMA) (Fig. 3C). The MIB-1 labeling index
was 6.4%. Electron microscopy confirmed the typical presence
of microvilli (Fig. 3D). These additional findings confirmed our
histopathological diagnosis of ependymoma, World Health Or-
ganization (WHO) grade I1.

The patient made a good recovery and manifested no neuro-
logical deficits. We prescribed carbamazepine and he suffered no
further seizures. On follow-up brain MRI scans there was no evi-
dence of residual tumor. Neither adjuvant radiotherapy nor che-
motherapy was delivered because the tumor had been resected
gross-totally and exhibited no anaplastic features on histopatho-
logic study. Follow-up brain MRI performed 6 and 12 months af-
ter the operation yielded no evidence of tumor recurrence.

DISCUSSION

Tumors are commonly the cause of seizures in pediatric pa-
tients. Prayson'® reported that the most common tumors en-
countered in this population included ganglioglioma (37.2%),
DNT (13.2%), low-grade fibrillary astrocytoma (11.6%), and
oligoastrocytoma (6.2%); he identified coexisting malforma-
tions of cortical development or cortical dysplasia in one-third
of patients with these tumors. When we encounter pediatric su-
pratentorial cortical mass lesions presenting with seizures, our
differential diagnosis usually includes ganglioglioma, DNT,
low-grade glioma, and cortical dysplasia but not ependymoma.

Ependymomas comprise 2-9% of all neuroepithelial neo-
plasms', 40% are supratentorial and the others are infratento-
rial'®
dren, supratentorial ependymomas (STEs) tend to arise in older
age groups. Ependymomas tend to arise in the lateral or fourth
ventricles”. Ectopic ependymomas at sites distant to the ven-
tricular system are relatively rare and they are seldomly seen in
the cerebral cortex where they are known as CEs'®. Hypotheses
for the ectopic origin of ependymomas suggest their develop-
ment from a heterotopic ependymal nest due to anomalous mi-
gration from the germinal matrix; glial cells with progenitor cell
properties have also been proposed as the source of these tu-
mor: 823‘24).

Pediatric supratentorial cortical mass lesions presenting with
seizures are often diagnosed radiographically as ganglioglioma,
DNT, low-grade glioma, or cortical dysplasia. It is difficult to
differentiate CEs from these tumors because CEs are extremely
rare and their radiological features are non-specific except that,
unlike those neoplasms, CEs are usually not located in the tem-

. Posterior fossa ependymomas are seen mostly in chil-
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poral lobe. Frontal and parietal regions are the most common
locations for CEs". Wang et al.*® reported a new entity, angio-
centric glioma (AQG), as a neoplasm with features similar to CEs.
AGs are superficial tumors occurring in children and young
adults; they account for 2.3% in tumor-induced epilepsy in chil-
' They are epileptogenic and generally characterized by
their indolent behavior. Radiologically, they are hyperintense
on T2-weighted sequences and not contrast-enhanced on T1-
weighted MRI. Lellouch-Tubiana et al."” and Preusser et al."”
observed a cortical rim of hyperintensity on T1-weighted imag-
es. They also reported stalk-like extensions to the adjacent ven-
tricle on T2 images, findings they suggested to be pathogno-
monic of angiocentric glioma. Histologically, the constituent cells
are monophorous and angiocentric with perivascular pseudoro-
settes and they demonstrate a characteristic dot-like EMA stain-
ing pattern. The existence of common features in CEs and an-
giocentric gliomas has been debated in the neuropathological
literature'”. We did not observe the non-radial, circumferential
and longitudinal angiocentric growth pattern and bipolar spindle
cells that are typically seen in AG. Moreover, the tumor progres-
sion and changed radiological features in our case are very un-
usual in AG. Consequently, we did not diagnose our tumor as AG.

Pediatric supratentorial cortical mass lesions presenting with
seizures are often followed without resection because they rare-
ly progress. However, as evidenced in our patient, CEs must be
followed carefully to alert to tumor progression. Ohwaki et al.””
reported a child with a parietal cortical mass measuring 8 mm
in diameter whose size remained stable for 16 months and then
grew to 4 cm in the course of 8 months. The histological diag-
nosis was ependymoma (WHO grade II) although the MIB-1
labeling index was high at 27.5%. Takeshima et al.”” encoun-
tered an adult with a small cortical mass in the frontal lobe whose
size remained stable for 2 years before turning into a huge tu-
mor during the subsequent 18 months. The histological diagno-
sis was anaplastic ependymoma; the MIB-1 labeling index was
20%. They concluded that the rapid tumor growth was due to
malignant transformation. Although CEs may progress, com-
pared to other STEs their prognosis is relatively favorable, pos-
sibly because of their early detection due to the elicitation of sei-
zures, the possibility of complete resection facilitated by their
superficial location, their distinct tumor margin, and their ten-
dency to be histologically benign'**"****

dren

CONCLUSION

We reported a pediatric patient with supratentorial CE. In the
differential diagnosis of pediatric supratentorial cortical mass
lesions presenting with seizures, ependymoma should be con-
sidered and these tumors must be followed carefully because
they may progress. The prognosis of these tumors is favorable if
they are diagnosed early and accurately and if they are addressed

properly.
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