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Introduction and importance: Ependymomas are central nervous system tumors arising from the ependymal lining of the
ventricle and spinal cord. Supratentorial extra-axial ependymomas are very rare, most commonly affecting the pediatric population
and rarely in adults.
Case presentation: The authors report a case of a 71-year-old female with a headache and blurred vision. An MRI scan revealed a
lesion at the parafalcine region of the occipital lobe. A parieto-occipital craniotomy was performed. When the dura was opened
during the operation, the extra-axially located, well-circumscribed, dirty yellow-white tumor dissected from the surrounding tissue
was excised entirely by microdissection. Histopathological examination revealed supratentorial extra-axial anaplastic ependymoma.
The patient received postoperative radiation therapy (54 Gray over 30 fractions). No recurrence of the tumor was observed during the
4-year follow-up.
Discussion: Supratentorial ependymomas at the extra-axial region are uncommon; extra-axial anaplastic ependymoma and
meningiomas have similar radiological findings, such as a dural tail, subarachnoid plane, and diffuse enhancement after contrast
injection. This close similarity might cause misdiagnoses. Total surgical resection was followed by adjuvant radiotherapy and close
follow-up in the gold standard of the treatment.
Conclusion: The authors report a rare case of anaplastic ependymomas located at the extra-axial region. Anaplastic tumors are
prone to recurrence despite total resection and radiation therapy; hence, a close follow-up is warranted.
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Introduction

Ependymomas are central nervous system tumors arising from
the ependymal lining of the ventricle and spinal cord. They
account for about 2% of all intracranial tumors, most commonly
affecting the pediatric population. In adults, they represent 3–5%
of glial tumors[1,2].

Most ependymomas develop infratentorial, and they may also
arise at the supratentorial and mainly near the walls of the ven-
tricles, consistent with the location of the ependymal cells from
which they originate[3].

Approximately, half of the supratentorial ependymomas are
extraventricular, while the ʻpureʼ extra-axial ependymomas

with no connection to the cortex are rare. Additionally, ana-
plastic ependymomas localized in this region are rare[4,5].
Radiologically, these lesions can be confused with meningioma
preoperatively because of their appearance, similar to con-
vexity meningioma[6,7].

Although this will not change the treatment strategy in the first
step, it is necessary to investigate anaplastic ependymomas fur-
ther for seeding metastasis. Therefore, histopathological exam-
ination becomes imperative for proper evaluation and an
adequate diagnosis. This case report has been written in accor-
dance with Surgical CAse REport (SCARE) guidelines[8].

Case report

The present case is a 71-year-old female suffering from blurred
vision and headache for 1 month. Her neurologic examination

HIGHLIGHTS

• Supratentorial extra-axial ependymomas are very rare,
most commonly affecting the pediatric population and
rarely in adults.

• In previous cases in the literature, all were younger than
our case, and our patient is the oldest case ever reported.

• A total resection should be the goal of the surgery, and
postoperative radiotherapy is recommended, anaplastic
tumors are prone to recurrence despite total resection
and radiation therapy; hence, a close follow-up is
warranted.
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was intact. MRI revealed a lesion at the parafalcine region of the
occipital lobe. It showed an isointense signal in T1 and T2 with
extensive parenchymal edema; the contrast study showed het-
erogeneous enhancement (Fig. 1). The patient was admitted to the
neurosurgery clinic for an operation.

A parieto-occipital craniotomy was performed.When the dura
was opened during the operation, the extra-axially located, well-
circumscribed, dirty yellow-white tumor was easily dissected
from the surrounding tissue. The tumor was excised entirely by
microdissection. There were no intraoperative and postoperative
complications documented. Histopathological examination
revealed a glial tumor with focal infiltration and an extensive,
expansive growth pattern in the brain parenchyma (supra-
tentorial extra-axial anaplastic ependymoma (EAAE).

Dystrophic calcification and hypercellularity, pleomorphism,
mitotic activity, vascular endothelial proliferation, and necrosis
were detected in places, consisting of cells with fine chromatin
and prominent nucleoli, with the perivascular arrangement, and

partly perinuclear halo, partly irregular nuclear contour (Figs 2
and 3). The Ki-67 proliferation index was 20–30%. The
pathology report came as ʻclear cell anaplastic ependymomaʼ
(WHO grade III). No metastasis was found in additional
radiological imaging in terms of seeding metastasis. The
patient received postoperative radiation therapy (54 Gray over
30 fractions).

At 6-month follow-up, the patient’s clinical condition subsided
utterly, and a contrast magnetic resonance (MRI) showed no
evidence of residual tumor (Fig. 4). Follow-ups of 1 year, 2 years
(Figs 5 and 6) and 4 years reported no tumor recurrence.

Discussion

Ependymomas are tumors of the central nervous system that
originate from ependymal cells. These cells are mostly known as
the cell type lining the ventricles of the brain and the central canal
of the spinal cord[9]. Although most pediatric patients show an
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Figure 1. Preoperative: A T2 -weighted image showed hyperintense signal characteristics due to cystic components observed in the lesion. (A) An axial T2-
weighted image; (B) a sagittal T2 image; (C, D) gadolinium-enhanced T1 – at the level of the right occipital lobe, a mass lesion of ~40× 38 mm with heterogeneous
contrast enhancement is observed in the axial plane and coronal image.
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infratentorial location, a supratentorial predominance is present
in the adult population[10]. Supratentorial ependymomas, located
at the extra-axial region, are rare; moreover, EAAE is extremely
rare. In the literature, only 14 cases of anaplastic ependymomas
located at the extra-axial region have been reported
previously[5,11–22] (Table 1).

EAAE and meningiomas have similar radiological findings,
such as a dural tail, subarachnoid plane, and diffuse enhancement
after contrast injection. This close similarity might cause mis-
diagnoses. This situation may be acceptable at the first step in the
treatment. The aim of the treatment for both EAAE and menin-
gioma is a total surgical excision. However, the clinical course of

Figure 2.Histopathologic examination of hematoxylin and eosin (H&E) stained slides showed a cellular tumor arranged in nodules and sheets with delicate capillary
blood vessels. (A) Neoplastic cells with perinuclear halo, arranged around prominent vascular roof H+E × 100. (B) Tumor necrosis. (C) Glial tumor with expansive
growth pattern H+E × 40. (E) Tumor with expansive growth pattern H+E × 100. (D) Cells with narrow extension cytoplasm forming pseudorosette H+E × 100. (E)
Calcifications foci H+E × 100.
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Figure 3. On immunohistochemistry, the tumor cells showed perivascular dot-like positivity for : EMA (×100) (A), strong immunopositivity for (B), GFAP with
perivascular accentuation (×100) (C), and high Ki-67 (× 100).

A B

Figure 4. Postoperative 6-month. (A) Axial T1 image, there is no gadolinium-enhanced. (B) Axial T2 image, there is hyperintensity (encephalomalacia) tissue loss of
the brain parenchyma in the right occipital lobe section of the patient with a previous operation history.
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the EAAE is different from meningioma due to the possibility of
local recurrence and seeding metastasis. For this reason, close
follow-up for the postoperative histologic diagnosis is crucial.

In previous cases in the literature, all were younger than our
case, and our patient is the oldest case ever reported.

Six patients’ seizures were the main presenting symptoms[5,11,
14,15,19,20] (Table 1). Thus, it can be related to a natural result of a
space-occupying mass that irritates the cortex. In the case of a
slowly progressing meningioma, the seizure would not be a clini-
cally highly anticipated finding. This symptom may be a distinctive

feature of the EAAE from meningiomas. Our patient’s complaints
were blurred vision and headache, which differ from the presenting
symptoms of the other cases in the literature.

Considering the radiological features of the reported cases, it
seems that EAAE does not have a radiological feature that clearly
distinguishes it from meningioma.

Singh et al.[11] mention that meningiomas frequently have a
dural tail. Nevertheless, as a feature of extra-axial localization,
most cases appear to have subarachnoid planes. It is noteworthy
that features such as the subarachnoid plane, the dural tail, and
the dural attachment are sporadic.

Several hypotheses have been proposed, explaining the
appearance of ependymomas in an unexpected area, such as the
extra-axial area. Among these hypotheses, the most favored one
is the thought that the tumor originated from ectopic ependymal
nests resulting from migration errors of the germinal matrix[23].

Surgical resection remains the gold standard for the manage-
ment of these tumors. A systematic review regarding the optimal
treatment option for supratentorial ependymomas in adults con-
cluded that all WHO grade III ependymomas require adjuvant
radiotherapy. In contrast, total resection without radiotherapy
can manage all WHO grade II ependymomas[24]. The extent of
the surgical removal of the mass remains the most important
prognostic factor. Mansur et al.[25] reported a recurrence rate in
up to half of the patients with WHO grade III ependymoma.
Despite our case being elderly and having a grade III anaplastic
ependymoma, total surgical resection was followed by adjuvant
radiotherapy. For a 4-year follow-up, no recurrence was detected.

Conclusion

We report a rare case of anaplastic ependymomas located at the
supratentorial extra-axial region in the oldest patient in the lit-
erature. A total resection should be the goal of the surgery, and
postoperative radiotherapy is recommended. Moreover, the
patient must be evaluated further for seeding metastasis and
postoperative histologic diagnosis. Anaplastic tumors are prone
to recurrence despite total resection and radiation therapy; hence,
a close follow-up is warranted.
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Figure 5. Postoperative 1 year. In the right occipito-parietal region, there is an area of sequela cystic encephalomalacia that includes the cortex-subcortical white
matter in the brain parenchyma. (A) Sagittal T2 image; (B) T1 axial image with i.v. contrast.

Figure 6. Postoperative 2 year. No contrast enhancement is observed in the
axial T1 image, the right posterior parietal region adjacent to the
encephalomalacia area.
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Table 1
Literature review of the previously reported cases including our patient.

References Age/ sex
Location/preoperative

tumor size (cm) Symptoms
Preoperative diagnosis

(intraoperative diagnosis) Surgery
Histology/WHO

grade
Adjuvant
treatment

follow-up
period

Hanchery et al.[12] 29/ M Interhemispheric/
6.5× 5.5× 7.5

Headache Meningioma, TR Classical Ep/II RT, CT No follow-
up

Hayashi et al.[13] 13/M Rt occipital-parietal/NA Headache Cystic meningioma
Meningeal sarcoma

GTR Clear-cell Ep/II None 3 m NR

Youkilis et al.[14] 20/male Lt parafalcine/
5.0× 3.0× 3.2

Seizure Meningioma GTR Clear-cell Ep/III None 12 m NR

Park et al.[15] 17/female R- frontoparietal area 7× 4
cm

Seizure Meningioma GTR RT No

Salunke et al.[16] 43, F Lt posterior one-third
parasagittal/7.2× 5.9× 4

loss of vision and
headache

Meningioma (meningioma, favor) GTR Classical Ep/II RT 6 m NR

Sigh et al.[11] 35/male Lt middle-third parafalcine
(1.8 cm)

Seizures Meningioma GTR Anaplastic ED*
WHO Grade III

RT 12 m NR

Dilli et al.[17] 15/female Lt frontoparietal 6.5× 3.5 Syncope not defined GTR Anaplastic ED*
WHO Grade III.

RT not
mentioned

Nambirajan et al.[18] 9/ F Rt frontal parafalcine/NA Headache Meningioma
Hemangiopericytoma

GTR Anaplastic, focal
clear-cell, Ep/III

RT 6 m NR

Gupta et al.[5] 9/male Rt frontoparietal area
6.4× 5.2 cm

Seizures Meningioma GTR Anaplastic, Ep/WHO
III

RT 15 m NR

Yang et al.[19] 47, M Lt middle-third parafalcine/
3.8× 3.2× 2.1

Seizure Meningioma GTR Anaplastic Ep/III RT 53 m NR

Yang et al.[19] 30, M Rt temporal/3.8× 3.0× 3.5
Rt occipital/6.0× 5.6× 6.5

Seizure Glioma
Glioma

NTR
GTR
GTR

Anaplastic Ep/III
Anaplastic Ep/III

None
RT
RT

3–5 m R
28 m NR
26 m NR

Satyarthee et al.[20] 9, F Rt middle-third parafalcine/
8.6× 6.0× 5.4

Seizure Meningioma GTR Anaplastic Ep/III RT 16 m NR

Karthigeyan et al.[21] 33, F Rt front-parietal/NA headache Meningioma
Gliosarcoma

Hemangiopericytoma

GTR Anaplastic Ep/III RT 12 m NR

Nagatasu et al.[22] 26, M Lt parietal-temporal/
7.0× 5.3× 5.7

headache Meningioma (meningioma) NTR
GTR

Anaplastic Ep/III RT 12 m R
48 m R
52 DOD

Present case 71/F parafalcine region of the
occipital lobe

headache
blurred vision

not defined GTR Anaplastic Ep/III RT 48 m NR

CT, chemotherapy; DOD, death of disease; Ep, ependymoma; F, female; GTR, gross total resection; Lt, left; M, male; NA, not available; NR, no recurrence; NTR, near total resection; R, recurrence; RT,
radiotherapy; Rt, right; TR, total resection.
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Study design

Case report.
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