Supratentorial extra ventricular intraparenchymal
ependymoma in a child: clinical case report
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Background:  Ependymal tumors are uncommon in intracranial tumors.
Ependymal origin usually involves an intraventricular localization. Exceptional
intraparenchymal extra ventricular locations have been described. We report a
case of extra ventricular ependymoma managed in our department.

Case Description. An 8-year-old girl was admitted in January 2019 for left
hemiparesis that had been progressing for two weeks associated with chronic
headaches. Neurological examination noted a muscle strength rated at 4/5 in left
hemi body. Medical imaging made it possible to highlight a voluminous mixed,
intraparenchymal, right parietal temporal mass first evoking diffuse astrocytoma
(WHO grade I1). After gross total excision, histology and immunohistochemistry
concluded that it was WHO grade Il ependymoma. At five months postoperatively,
the patient was asymptomatic and control CT scan was unremarkable. After a 4-
year follow-up, the patient remained asymptomatic.

Conclusion. Extra ventricular ependymoma diagnosis was a histological surprise.
Surgical removal of this lesion was not a problem. Course was satisfactory in the
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absence of adjuvant therapy (chemo and/or radiotherapy).

Available at:

http://www.archpedneurosurg.com.br Keywords:

ependymoma, extra  ventricular,  surgery,

immunohistochemistry

INTRODUCTION/BACKGROUND

Ependymal tumors belong to the group of glial tumors.
Ependymal tumors are uncommon among intracranial
tumors. They are found more in children than in adults and
are preferentially located in the posterior cerebral fossa in
the fourth ventricle. Ependymal origin usually involves
intraventricular localization. Extra ventricular,
intraparenchymal, supratentorial ependymal tumors are
relatively rare [2,9].

There is no specific clinical expression to intracranial
ependymal tumors. However, in all topographical forms, one
telltale syndrome dominates intracranial hypertension
syndrome. The scanner can direct towards the diagnosis.
MRI makes it possible to better analyze the lesion.

In addition to excision problems posed by some of their
locations, intracranial ependymal tumors are poorly
identified therapeutically because of recurrence risk or
distant neurological transplantation from the initial
localization. Radiotherapy effectiveness is also discussed by
some authors [3,6,9].

CASE REPORT

An 8-year-old girl, student, was admitted in January 2019
for left hemiparesis evolving for two weeks associated with
chronic, persistent headaches resistant to usual analgesics.
She reports no pathological history. Neurological
examination noted a muscle strength rated at 4/5 in the left
hemi body.

CT scan followed by cerebral MRI (figures 1 and 2)
revealed a large mixed (cystic and fleshy), extra ventricular,
well limited mass of, 64 millimeters in anteroposterior
diameter, 50 millimeters in thickness and 60 millimeters in
transverse diameter. This mass was intraparenchymal on
right parietotemporal with homogeneous contrast uptake at
the level of fleshy portion. They were perilesional edema,
mass effect on lateral ventricles and medial line deviation.
This lesion first suggested a diffuse astrocytoma (WHO grade

).

A macroscopically total excision of this lesion was
performed approximately 2 weeks after the patient's
admission. The CT scan performed on the second
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Figure 1- Preoperative MRI. (a) T1l-weighted axial section showing a
voluminous mixed (cystic and fleshy) extra ventricular intraparenchymal
parietotemporal mass, well-limited, perilesional edema, mass effect on
lateral ventricles and medial line deviation. On T1 sequences injected in
axial (b) and coronal section (c) there is a homogeneous contrast taking at
the level of the fleshy portion. T2 -weighted sequence (d) shows a cystic
appearance of the lesion part.

postoperative day had objectified a small hemorrhagic
edematous remodeling of the operative site without tumor
residue.

Histologic examination of the surgical specimen had
permitted to observe under microscopy a tumoral
proliferation made up of perivascular pseudo-fruit bats and
sometimes organized into a tube and into ependymal fruit
bats. The tumor cells were cubo-cylindrical. They were had
monomorphic nuclei, ovoid in shape, with fine chromatin
producing the so-called "pepper and salt" appearance. These
nuclei sometimes had a small nucleolus. The vessels had a
hyalinized wall. There was no capillary endothelium
proliferation, necrosis, or abnormal mitotic activity. It was
associated with a clear cell component (Figure 3). This led to
the conclusion of an ependymoma (WHO 2016 grade Il)
subject to immunohistochemical confirmation. The block of
the anatomy pathological specimen was sent to Europe
where immunohistochemistry confirmed this diagnosis in
view of the positivity of the GFAP, the PS100 and the EMA.

At five months postoperatively, the patient had fully
recovered from her left hemi body motor deficit and had
returned to school with excellent academic results as before
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Figure 2- Pre- and post-operative CT scan. Preoperative parenchymal
window CT without (a) and with contrast injection (b) showing a voluminous
right parietotemporal mixed (cystic and fleshy) extra ventricular
intraparenchymal, taking contrast at the level of the fleshy portion, well
limited mass with perilesional edema, a mass effect on lateral ventricles and
medial line deviation. CT images at 5 months postoperative parenchymal
window without (c) and with contrast injection (d) showing right sequellar
parietotemporal porencephalic cavity without tumor recurrence signs.

Figure 3- Histological aspect of the surgical specimen. (a) low magnification
(GX40): Proliferation of monomorphic cells around vessels with hyalinized
walls. (b) high magnification (GX100): Aspects of perivascular pseudo-fruit
bats

the operation. Control CT scan done five months
postoperatively (figure 2) had objectified a sequela
porencephalic cavity at the operation site without a tumor-
like lesion. After a 4-year follow-up, the patient still remains
asymptomatic.

DISCUSSION

Extra ventricular ependymal tumors are relatively rare.
Studies note an average of 1 to 3 cases per year. Thus, there
were 15 cases in 15 years [2], 11 cases in 11 years [5], 6 cases
in 12 years [7], 56 cases in 17 years [9], 66 cases in 20 years
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[10], 48 cases in 20 years [8]. Other authors have published
single cases in male adults (23, 42, 61 years) [3,4,6] or in a
16-year-old patient [1]. Patients consisted of 30 men and 25
women with an average age of 30.0 + 23.6 years (range 1 to
74 years) [9]. All three patients were males aged 7, 15 and 17
years [7]. The 15 patients included 6 men (40%) and 9
women (60%), with a median age of 15 years [2].

Clinically, our case was revealed by persistent headaches
associated with hemi body deficiency. Persistent headache
was the most consistent symptom [4,6]. Sometimes a
neurological deficit was associated [6]. In medical imaging,
the main differential diagnosis was astrocytoma [5,6,11]. CT
scans suggested the diagnosis of extra ventricular
ependymoma in 3 out of 11 cases [5]. Although MRI
characteristics of extra ventricular ependymomas varied and
were not specific, multiparametric MRI techniques
contribute better than CT to diagnosis [5,10,11]. Frontal
localizations [1,6,9] and parietal localizations [7,9] were the
most common. However, all other lobes may be the
localization of an extra ventricular ependymal tumor:
temporal lobe [4]; occipital [3]. An infratentorial location has
also been described [5]. Intra tumoral hemorrhage was
sometimes noted [3,4]. Out of 11 MRI cases [5], images
displayed quasi-circular (4 cases), irregularly lobulated (7
cases) variable-intensity masses. The masses presented with
cysts or necrosis (8 cases), hemorrhage (7 cases), marked (9
cases) or mild (2 cases) enhancement, and moderate (4
cases), mild (3 cases) or absent (4 cases) peritumoral edema.
The tumors were also frequently closely associated with the
lateral ventricle (6 cases). Tumors appeared isointense to
hypointense on T1-weighted imaging (T1WI) and
heterogeneously hyperintense or hypointense on T2WI,
demonstrating wreath-like and ring-like characteristics, with
intra tumoral nodules (3 cases) or marked flake-like
inhomogeneous (6 cases) enhancement on post-contrast
MRI. Only 2 solid lesions showed mild enhancement (2
cases).

Surgical resection was most often macroscopically total
[1,2,4,6,9]. Resection was macroscopically total in 76% and
subtotal 24% [9]. Nine patients (60%) underwent gross total
resection, 5 patients (33.3%) underwent subtotal resection,
and 1 patient (6.7%) underwent biopsy [2]. A contralateral
transfalcine interhemispheric approach was chosen, which
resulted in total tumor resection [1].

In our case, histology and immunohistochemistry had
concluded to a grade Il class ependymoma of the 2016 WHO
classification. Our case, which was managed in 2019, that is
to say before the latest WHO classification which has been in
force since 2021, was not classified according to this latest
classification. Similarly, all of the articles that we found in the
literature had not used the WHO classification of 2021 but
that of 2016. Thus, the pathological anatomy had concluded
to an anaplastic ependymoma (grade Ill of WHO 2016) in
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most series [3,4,6,9]. Ependymoma (WHO 2016 grade Il) was
sometimes noted [1]. According to WHO classification, there
were 69% anaplastic ependymomas and 31% grade |l
(ependymoma) [9].

Depending on pathological anatomy results, adjuvant
therapy (chemotherapy or radiotherapy) may be combined
with surgery. However, this adjuvant treatment does not
seem to really influence occurrence or no recurrence. Thus,
seven years after adjuvant radiotherapy, a regular follow-up
MRI showed a partially cystic mass of 3 cm in the same area
as the initial tumor requiring revision surgery, as decribed by
Seo et al. [6]. Despite additional radiotherapy and adjuvant
chemotherapy, ten months later tumor recurred with
hemorrhage into the spinal canal, as described by lwamoto
at al. [4]. Four years after radiotherapy, anaplastic
ependymoma recurred at the cervicomedullary junction and
T8-T9 levels, as describe by Han at al. [3].

According to our revision, patients who underwent
macroscopically total resection had better progression-free
survival than those who had subtotal resection [8]. Grade I
ependymal tumors had a better progression-free survival
(PFS) and overall survival (OS) compared to grade Ill tumors
with statistically significant differences (P < 0.01 and 0.02,
respectively) [2]. Anaplastic histology (WHO grade Ill) was a
poor prognostic factor for PFS (P = 0.04) [2]. Tumor resection
quality and tumor grade were identified as prognostic
factors for tumors-free survival (PFS) and overall survival
(OS) while age, sex, tumors side and postoperative
radiotherapy were not prognostic factors for PFS and OS [9].

CONCLUSION

Supratentorial extra ventricular, intraparenchymal
ependymoma diagnosis, was a histological surprise that
required immunohistochemistry confirmation in Europe.
Therapeutically, his surgical removal did not pose a problem.
In the absence of adjuvant therapy (chemo and/or
radiotherapy), the course was satisfactory clinically and CT
scans. At five months postoperatively, no image of
recurrence or tumor progressive recovery been objectified
on control imaging.
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