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Supratentorial Extraventricular Anaplastic Ependymoma
Presented With Headache in Pregnancy: Case Report and
Review of the Literature
Vaner Koksala, d, Selim Kayacia, Recep Bedirb, Gulsah Balikc

Abstract
Supratentorial extraventricular anaplastic ependymoma (SEAE) is a
rare type of ependymoma. On magnetic resonance imaging (MRI),
generally it is noted with a solid appearance or a mixed solid and
cystic pattern. A 28-year-old female was admitted to our clinic with a
complaint of increasing headaches in the third trimester of pregnancy
and epileptic seizures in the first week postpartum. A superficial cortical lesion was found in the left precentral gyrus anterior, showing
as purely cystic on the MRI. Gross total microsurgical resection was
performed. Histological and immunohistochemical examinations
confirmed the finding of anaplastic ependymoma. In this article, the
course of SEAE is described that starting with pregnancy. And SEAE
in this patient was investigated regarding different features from other
similar cases. Also, the effect of pregnancy on this tumor’s growth,
which is known to have an embryonal origin, is discussed.
Keywords: Anaplastic ependymoma; Cystic tumor; Extraventricular
tumor; Pregnancy; Supratentorial tumor

Introduction
Ependymoma is a glial neoplasm arising from ependymal
cells inside the fourth ventricle and encircles the central canal
in the spinal cord [1-5]. Ependymoma accounts for 2-9% of
all glial neuroepithelial tumors [6, 7]. The incidence rate of
ependymoma is higher in children. But it is much less seen
in adults [6]. Anaplastic ependymoma is the most aggressive
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form [6]. Anaplastic ependymoma accounts for 8.6-11.5% of
all ependymoma [8]. According to the World Health Organization’s (WHO) 2007 classification of central nervous system
tumors, low-grade ependymoma was grade 2 and anaplastic
ependymoma was grade 3 [9, 10]. Ependymomas located outside the ventricles are called ectopic, cortical, lobar or extraventricular ependymomas [11, 12].
Supratentorial extraventricular anaplastic ependymoma
(SEAE) arises outside of the ventricles, having any connections to the ventricles. SEAE is a very rare pathology [8].
There are only 47 cases of SEAE in the literature [12, 13].
We found 20 reported cases or case series that had the same
characteristics as this study prior to June 2014 (Table 1) [6, 8,
9, 12, 14-29]. Only one reported case dealt with pregnancy [4,
12, 13]. We report a case of a patient with an SEAE that presented with a pregnant and purely cystic appearance on MRI
and computed tomography (CT).

Case Report
A 28-year-old female had no complaints during the first 6
months of her pregnancy, but in the last 3 months, she suffered increasing headaches and involuntary spasms in her right
arm. In the 2 weeks before the birth, severe headaches and
loss of control complaints started. In the first week postpartum,
the monoparesis in the right arm increased more and a speech
disorder, due to dysarthria and focal seizure, presented. With
these complaints, patient was admitted to the neurosurgery
clinic; on cranial CT images in the second week postpartum,
a pure cystic mass about 3 × 4 cm in size was shown inside
the left superficial precentral gyrus (Fig. 1a). The tumor appeared as a hypointense cystic mass on the T1-weighted MRI
and hyperintense on the T2-weighted MRI images (Fig. 1c).
However, there was not a solid part of, nor were there connections to, ventricles (Fig. 1c). There was minimal surrounding
peritumoral brain edema (Fig. 1c, d). After an injection of gadolinium, enhancement was peripherally ring shaped (Fig. 1d).
In surgery, a left temporoparietal craniotomy was performed. After opening the dura flap, we stayed in front of
the precentral gyrus and reached 2 - 3 mm distance from the
cortical sulci to the mass. We encountered the mass without
a capsule and the solid part. There was minimal necrosis and
the cyst fluid was clear. The ventricle was not opened. The ini-
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Table 1. Summary of 47 Cases With Supratentorial Cortical Anaplastic Ependymoma (WHO Grade 3) Before June 2014 in the
Literature (No Connection to the Ventricles) [6, 8, 9, 12, 14-29]

1

Author, year
and reference

Age

Sex

Location

Presentation

Neuroimaging appearance

Vinchon, 2001 [25]

15

M

Temporal

Headache

Solid + cystic

0.3

M

Parietal

Seizure

Solid

13

F

Temporal

Seizure

Solid

Different radiologic
or clinics findings

11

M

Parietal

Headache

Solid + cystic

2

Takeshima,
2002 [26]

70

F

Frontal

Loss of
consciousness

Solid

Repeated intratumoral hemorrhage

3

Kojima, 2003 [27]

56

F

Temporal

Vertigo, apathie

Solid

Mild CAL +
hemorrhage

4

Moritani, 2003 [22]

50

F

Temporal

Headache

Solid

5

Miyazawa, 2007 [28] 33

M

Parietal

Loss of
consciousness

Solid

6

Niazi, 2009 [15]

36

F

Temporal

Generalize seizure

Solid, small cysts, Het C+

18

M

Frontoparietal

Focal seizure

Solid, Hom C+

Intra-tumoral
hemorrhage

7

Alexiou, 2010 [18]

10

F

Frontal

Headache

Solid, cystic, Het C+

8

Hamano, 2010 [20]

15

M

Parietal

Headache

Solid

Massive CAL

9

Park, 2010 [23]

17

F

Frontal
(parafalcine)

Headache,
focal seizure

Solid

Extra-axial, mimicking
meningioma

10

Von Gompel,
2011 [21]

12

M

Parietal

Seizures

Multi cystic

25

M

Frontal

Seizures

Multi cystic

59

M

Frontal

Seizures

Solid

Non-cystic

11

Davis, 2011 [6]

22

F

Fronto-temporal

Headache, dysarthria Solid + cystic

12

Kutlay, 2011 [9]

11

F

Frontoparietal

Headache

Solid + cystic

13

Ng, 2012 [16]

51

F

Bifrontal

Incidental

Solid + small multicystic

14

Ohla, 2012 [24]

29

M

Parietal

Seizure

Solid

15

Romero, 2012 [12]

23

M

Frontal

Seizure

Solid, central necrotic, Het C+

16

Singh, 2012 [29]

35

M

Frontal
(parafalcine)

Seizure

Solid

Mimicking
meningioma

17

Elsharkawy, 2013 [8] 25

M

Parietal

Hemiparesis, seizure

Solid

Mimicking metastases

18

Iwamoto, 2013 [17]

61

M

Temporal

Headache

Solid

Intra-tumoral
hemorrhage

19

Liu, 2013 [14]
(21 cases)

33
+/-

1:01 Frontal 11;
parietal 5
frontoparietal
2; mix 3

Seizure 45%

Solid 60%
Solid + cystic
Usually Het C+

20

Khilji, 2014 [19]

10

M

Frontal

Headache focal
seizure

Solid

21

Present case

28

F

Parietal

Headache,
hemiparesis and
focal seizure

Large pure cystic

Diffuse CAL,
presenting as a
butterfly lesion

Together pregnancy

M: male; F: female; C+: contrast enhancement; CAL: calcification; Het: heterogeneous; Hom: homogeneous.

Articles © The authors | Journal compilation © J Med Cases and Elmer Press Inc™ | www.journalmc.org

275

Supratentorial Anaplastic Ependymom

J Med Cases. 2016;7(7):274-281

Figure 1. (a) Preoperative tomography to first diagnosis. (b) Postoperative tomography after the first operation. (c) Preoperative
T1, T2, flair axial MR images and flair sagittal MR image to first diagnosis. (d) T1 axial and coronal MRI with gadolinium enhancement (C+) to first diagnosis. Tumor appearance cystic, intra-cortical and near cortical surface.

tial surgical view was suggestive of metastases or tumefactive
multiple sclerosis (MS). The cyst wall was scraped. Eventually, gross total resection was achieved.
In a histopathological examination by hematoxylin and
eosin staining, a high mitotic index and perivascular pseudorosettes were detected. The percentage of anaplasty inside the
tumor was above 75%. The tumor was also diffusedly stained
with GFAP, S-100, and CD99 (Table 2) [7, 17]. It was diagnosed as a WHO grade 3 anaplastic ependymoma (Fig. 2a-d).
In the postoperative term, dysphasia and monoparesis in
the right arm decreased. However, 2 months after the operation, it was seen that the mass had grown larger (Fig. 3a-c) and
a second resection was carried out (Fig. 3d). The cranium was

not closed after the operation. Four months after the second
operation, the patient’s headaches gradually increased. When
the epileptic seizures could not be controlled with medication,
a third resection was carried out (Fig. 4a). In the final operation, the cranium defect was enlarged and the skin was closed
after a large duraplasty on the brain (Fig. 4b). It was observed
that the cystic mass reformed in the next 3-month period (Fig.
4c). Within this period, the patient’s general condition was
good, except for the hemiparesis on the right side and behavioral changes. The mass content was aspirated twice with punctures. The patient chose not to accept radiotherapy. At the end
of 9-month medical and surgical treatment, cerebral herniation
developed and the patient’s death occurred (Fig. 4d). Patient

Table 2. Immunohistochemical Findings of Brain Cortical Tumors [7, 17]
Tumor type

GFAP

S-100 protein

Vimentin

CD99

Pan-CK

Anaplastic ependymoma

+

+

-

+

-

Anaplastic meningioma

-

+(R)

+

-

-

Glioblastoma multiforme

+

+

-

-

-

Oligodendroglioma

+(R)

+

-

-

-

Metastase of epithelial tumor

-

-

-

-

+

The differential diagnosis was made according to the table with immunohistochemical findings. GFAP: glial fibrillary acidic
protein; Pan-CK: pan-cytokeratin; R: rare.
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Figure 2. (a) Cystic mass on CT image before second operation. (b) T2 axial MRI. (c) FLAIR axial MRI. (d) CT image after second
operation. (e) Intraoperative macroscopic appearance of tumor with surgery microscope.

Figure 3. (a) Recurrence of cystic mass on CT before third operation. (b) More calvarial decompression and tumor resection after
third operation. (c) Again recurrence of cystic mass. (d) Recurrence of cystic mass before exitus.
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Figure 4. (a, b) Hematoxylin and eosin-stained section. (a) Increased cellularity with perivascualr pseudorosettes and a high
mitotic index (black arrow) (× 200). (b) Pseudorosettes lined by pleomorphic cells with nuclear atypia and mitotic figures. Typical features for anaplastic ependymoma (H&E, × 400). (c, d) Immunohistochemical staining. (c) Tumor was diffuse positive with
S-100 protein (× 200). (d) Tumor was diffuse positive with CD99 protein (× 400). Ki-67 labeling index in the anaplastic component
was 75% in the tumor. In addition, tumor was diffuse positive with GFAP.

with pregnancy depression could not be given any medical
chemotherapeutic drugs. In spite of everything, the aggressive
growth of the tumor could not be prevented.

Discussion
Intracranial ependymoma is commonly located in the posterior fossa and children, accounting for 10% of pediatric brain
tumors [14]. However, they are relatively rare in adults. Supratentorial ependymomas are usually not related to the ventricular system. They are frequently located adjacent to the
cortical surface, similar to our case [4, 10, 15]. Supratentorial
ependymomas in adults are unusual lesions, often found to be
of the anaplastic variant [16]. While the tumors that form in
the lateral ventricle expand toward the cerebral tissue, tumors
may also sometimes appear purely in a cortical location [4, 12,
17]. The described tumor (SEAE) is extraordinarily rare. And
SEAE is likely located in the frontal and parietal superficial
cortexes [14].
There is a hypothesis that extraventricular or cortical
ependymomas may form from the insertion of an embryonic
ependymal tissue remnant into the cerebral cortex during the
brain parenchyma’s development [7, 30]. Within this, it has
been reported that, although they generally form in the nervous system, they also very rarely form extracranially [11]. It is
thought that extracranial ependymomas grow when the patient
is carrying an embryo from remnants in the neural tube or mul278

tiply from teratomas [18, 31]. It has been reported that, from
the remnants left in the neural tube, ependymomas may develop in the sacrococcygeal extraspinal region, ovaries, paraovarian tissues, the omentum, the posterior mediastinum, and
even in the lungs [18, 31]. In the literature, there are very few
ovarian ependymoma cases reported [11].
Supratentorial ependymomas generally originate from the
third or, less likely, lateral ventricle walls and grow from there
[18, 19, 32, 33]. During their growth, they might reach the cerebral cortex surface and even hold onto the pial surface [8,
14]. When the SEAE has a cortical location, they may not be
detected until they reach a very large size [30]. SEAE just like
other cortical tumor lesions, generally causes seizures. There
might also be complaints, such as focal neurological deficit,
vomiting, and headache, all related to intracranial pressure
[30]. As in our case, it has been reported that the clinical features appear as they expand toward the cortex’s surface [32].
As they do not have typical images radiologically, it is not
possible to distinguish supratentorial glial tumors [32]. While
normal white matter is iso- or hypointense around the lesion
on non-contrast T1 MRI, it might appear as hyperintense on
T2 images. Signal heterogeneity exists in focal lesions, and
necrosis focals are often found on these tumors. They are contrasted at variable rates, but, generally, they have a necrotic
surface, both on CT and MRI, with medium contrasting on the
centers [1, 6]. Generally, they might have both solid and cystic
components of larger than 4 cm [30]. Due to their location and
radiological features, low-grade astrocytoma must have a his-
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Table 3. Comparison of Pregnant Case With Anaplastic Ependymomas [44]
1 Kaminski,
2003 [44]

18 F Posterior fossa in 4 ventricle

2 Present
28
case (2014)

F Parietal cortex

Started first trimester

Headache, apathy

Started third trimester Headache, hemiparesis

topathological differential diagnosis from glioblastoma multiforme, primitive neuroectodermal tumors, ganglioglioma, and
oligodendroglioma [3, 20]. Furthermore, in the first detection
of the case, it was thought that its superficial, purely cystic
appearance and minimal peritumoral edema might belong to
tumefactive multiple sclerosis [34]. We waited to see whether
the patient would respond to the methasone. When no change
was seen in the lesion-control MRI, a surgical resection decision was made. The necessary histopathological differential
diagnosis is shown in Table 2.
In the histological aspect, tumor cells characteristically
contain perivascular pseudo-rosettes, and, to a lesser extent,
ependymal rosettes [3, 7]. In a pathological examination, according to the WHO classification, ependymomas are divided
into four groups. They are classified as subependymoma, myxopapillary ependymoma, classic ependymoma, and anaplastic
ependymoma. Anaplastic ependymoma, as found in our case,
has characteristics of high cellularity, variable nuclear atypia,
significant mitotic activity, significant vascular proliferation,
and cellular structure defects, and is reported as a WHO grade
3 malignant character tumor [7, 17, 35]. As the high-grade
intracranial malignant tumoral lesions have an abnormal and
fragile vascular structure, they may cause spontaneous bleeding [17]. In our case, due to the increasing clotting tendency effect of pregnancy, intra-tumoral bleeding may not have
formed. No intra-tumoral bleeding was shown in the MRI or
computed tomography (CT) images of this case.
In our review of the literature, it was seen that SEAE
emerged frequently as high-grade tumors in adults. Because
of this, the prognosis is poor for SEAE. While median survival is 15 years in low-grade tumors, in high-grade tumors,
the maximum survival is 1.5 years [30]. In the literature, the
5-year survival rate without recurrence is 75%, but, in those
characterized as aggressive, this period is less than 31% [21].
The severe negative prognostic criteria are determined as: a
young age, incomplete tumor resection, histological anaplasia,
and supratentorial localization [12, 17]. It is reported that it
is necessary to carry out an as-large-as-possible resection for
SEAE characterized as anaplastic to reduce or eliminate recurrence [12]. But it relapsed after all resections. Due to their high
mitotic activities, they are radiosensitive and postoperative radiotherapy is definitely recommended [22, 23, 35]. There are
some who recommend radiotherapy, especially when incomplete resection was carried out, in only high-grade cases [24].
The patient had just completed her pregnancy and refused radiotherapy due to the worry that there may be adverse effects
on the baby.
Co-occurrence of the pathology that presented with the
pregnancy made us think that there was a relationship between
them. There is multiplying from teratomas by means of pluripotent stem cells and their occurrence from embryonic origin

Solid

Operated in
first trimester

Purely cystic Operated after birth

remnants made us think that pregnancy had an effect on the
formation of this tumor. Is it possible that the stem cell remnants inside the cerebral cortex, which have an ability to multiply and differentiate, were stimulated during the pregnancy?
Possibly due to this, the clinical findings of this case appeared
in the last trimester of the pregnancy. The role of hormone receptors in the growth of meningiomas that are meningotelial
central nervous system tumors is known [36]. The presence of
progesterone receptors was detected in 61% of meningiomas
[36, 37]. In this case, progesterone sensitivity like that of meningiomas was not detected using immunostaining.
Ependymoma patients have molecularly distinct diseases
and that the heterogeneity seen on the chromosome level also
applies at the gene expression level [38]. Different age-related
immunohistochemical patterns and genetic variations have
been found associated with the outcome of ependymoma patients; the main biological mechanisms are still unclear [39].
Therefore, direct effect of pregnancy was not found.
The relation between pregnancy and ependymoma was
mentioned by Schweitzer et al in cauda equina ependymoma
15 case series [40]. Jaeger et al reported a lumbar ependymoma case that was first diagnosed in pregnancy [41]. The most
frequent period in which lumbar ependymomas are seen is the
third and fourth decades of life; this period is also compatible
from a fertility angle. Is it possible that there is a factor in
pregnancy facilitating the growth of ependymomas and their
becoming symptomatic? The physiological changes occurring
in the body that provide enough blood support to the placenta
during the normal period of pregnancy consist of systemic vasodilation and rising cardiac output [42]. This condition results
in an increase of perfusion in almost every organ in the body.
Increased blood flow may lead to the provision of necessary
blood support for the growth of an anaplastic tumor. The increase of headache in the last trimester of the pregnancy shows
that the mass effect of the tumor had become evident in the final trimester. Only one similar case was found in the literature.
However, the tumor had occurred during the first trimester and
located infratentorially in the fourth ventricle (Table 3) [43,
44].
Conclusion
SEAE is rare in all studies and there are no absolute proofs
about the etiology of SEAE [25-29, 45, 46]. However, from a
neurological perspective, the evaluation of cases with severe
headaches occurring during pregnancy can contribute to the
early diagnosis of cranial pathologies of this kind. More comprehensive studies on pregnancy and neuroglial tumors to be
carried out in the future will provide us with more benefits
in determining the cause-and-effect relationship of these two
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