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Supratentorial Extraventricular Anaplastic Ependymoma
Presenting with Repeated Intratumoral Hemorrhage
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Supratentorial extraventricular anaplastic ependymomas are extremely rare. We report the case of a
23-year-old male with a supratentorial extraventricular anaplastic ependymoma that presented with re-
peated intratumoral hemorrhage. The patient was diagnosed with an intracerebral hematoma in the
left occipital lobe and underwent operation. The hematoma did not reveal tumor cells, but a new tumor
grew in the same location 5 years later. Magnetic resonance imaging showed a tumor with intratumoral
hemorrhage. The patient underwent the tumor resection. Intraoperative findings showed that the tu-
mor had no continuity with the ventricle. Histopathological examinations confirmed an anaplastic ep-
endymoma. The spinal evaluation was unremarkable, and radiotherapy was administered to the left
occipital lobe. Four years later, the tumor recurred at the cervicomedullary junction and T8-T9 levels.
This case demonstrates that anaplastic ependymomas should be included in the differential diagnoses
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INTRODUCTION

Intracranial ventricular ependymomas are relatively rare
adult brain tumors that occur more frequently in the supra-
tentorial region of the brain [1]. These lesions are derived
from the ependymal and subependymal cells that line the
choroid plexus and the ventricles [2]. Additionally, ependy-
momas can be located in the brain parenchyma outside the
ventricular system [3]. These tumors are termed extraventric-
ular ependymomas and are extremely rare. Only a few cases
of supratentorial extraventricular anaplastic ependymoma
have been reported in the literature [4]. We report the case of
a patient with a supratentorial extraventricular anaplastic ep-
endymoma that presented with repeated intratumoral hem-
orrhage.

CASE REPORT

A 23-year-old male presented with a persistent moderate
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of supratentorial extraventricular tumors presenting with repeated intratumoral hemorrhage.

Supratentorial extraventricular; Anaplastic ependymoma; Intratumoral hemorrhage;
Magnetic resonance imaging.

headache and blurred vision on the right side following the
sudden onset of a severe headache 2 weeks previously. Com-
puted tomography (CT) revealed a 4 cm-diameter hyper-
dense intracerebral hematoma in the left occipital lobe and a
hypodense, thin chronic subdural hemorrhage along the left
cerebral convexity (Fig. 1A). Magnetic resonance imaging
(MRI) showed no enhanced lesions besides the hemorrhage
(Fig. 1B, C), and cerebral angiography revealed no abnormal
findings. Left occipital craniotomy and hematoma removal
were performed for exploration. Intraoperative findings re-
vealed the presence of mixed hematomas (liquid and dense
hematomas) and small-sized abnormal vessels. Biopsy speci-
mens of both hematomas and vessels were obtained. A histo-
pathological examination revealed no tumor cells besides the
hematomas and abnormal vessels. The patient underwent an-
nual follow-up MRI evaluations, and no new lesions were de-
tected for over 4 years (Fig. 1D).

Five years later, a MRI revealed that a 7.5X4x5 cm-sized
mass in the same location as the previous hematoma. The
mass was visualized as mixed intensity on T1- and T2-weight-
ed MR images and as a region of strong enhancement after
intravenous gadolinium injection. There was no calcification
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Fig. 1. Preoperative imaging studies and a follow-up MRI after surgery. A: CT scan showing an intracerebral hematoma in the left occipital
lobe and a chronic subdural hemorrhage along the left cerebral convexity. B and C: T1-weighted and contrast-enhanced T1-weighted MRI
revealing no enhanced lesions. D: A follow-up MRI obtained 4 years after surgery demonstrating no new lesion.

and little cerebral edema was observed surrounding the mass
(Fig. 2A-C). Based on these findings, a brain tumor with in-
tratumoral hemorrhage was suspected. The patient under-
went a left occipital craniotomy and gross total resection of
the tumor. Intraoperative findings confirmed that the tumor
showed no continuity with the ventricular system (Fig. 2D).
Histopathological examination revealed clear cells with a
sheet-like, papillary, or columnar to tubular arrangement. In
addition, perivascular pseudorosettes were observed in the
tumor. Immunohistochemical staining was focally positive
for glial fibrillary acidic protein (GFAP) and epithelial mem-
brane antigen, suggestive an ependymoma. Moreover, the tu-
mor cells had diffuse nuclear pleomorphism, high cellularity,
hemorrhage, necrosis, and a relatively high Ki-67 index (ap-
proximately 10%) (Fig. 3). Taken together, these factors con-
firmed a diagnosis of anaplastic ependymoma. Whole-spine
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MRI was performed for cerebrospinal fluid (CSF) dissemina-
tion workup, and there was no evidence of dissemination.
Adjuvant local field radiotherapy (5,940 cGy in 180 cGy daily
fractions) was administered to the left occipital lobe.

Four years later, the patient was re-admitted to the hospital
because of tumor recurrence at the cervicomedullary junc-
tion and dissemination at the intradural space of the eighth to
ninth thoracic levels, without recurrence at the primary site
(Fig. 4). He underwent a midline suboccipital craniotomy
and hemilaminectomy at T8-9. Histopathological examina-
tion confirmed recurrence and dissemination of the tumor.
Adjuvant spine local radiotherapy (4,500 cGy in 180 cGy daily
fractions) was then administered.
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Fig. 2. Magnetic resonance images demonstrating a new mass with intratumoral hemorrhage, and an intraoperative photograph. A and B:
T2-weighted and T1-weighted MRI showing a mass with mixed intensity. C: Contrast-enhanced T1-weighted MRI revealing a strong en-
hancement in the same location as the previous hematoma. D: Intraoperative photograph demonstrating that the tumor showed no continu-

ity with the ventricular system (asterisk: intact wall of the lateral ventricle).

DISCUSSION

Intracranial ependymomas are common in children, ac-
counting for 10% of pediatric brain tumors [1]. However,
they are relatively rare in adults, representing only 2-6% of all
intracranial tumors [3]. Although they most commonly de-
velop in the fourth ventricle, followed by the lateral and third
ventricles, supratentorial ependymomas occur more fre-
quently in adults.

Ependymomas can occur at any site in the central nervous
system, but supratentorial ependymomas outside of the ven-
tricular system are quite uncommon. This type of ependymo-
ma variant is termed “supratentorial extraventricular ependy-
moma” [5], but the pathophysiology of this type of tumor is
not well established. Vernet et al. [6] hypothesized that the

pathogenesis of supratentorial extraventricular ependymomas
could be described as follows: 1) tumors that develop from
intraparenchymal or subarachnoid ependymal cysts that re-
sult from disorders of migration from the germinal matrix, 2)
tumors that represent primitive neuroectodermal tumors that
have differentiated extensively along the ependymal lineage,
and 3) tumors that might be the result of neoplastic growth
within an ectopic ependymal cell and that are the consequence
of a migration error [6].

Histologically, anaplastic ependymomas [World Health Or-
ganization (WHO) grade IIT] are defined by the presence of 2
or more of the following characteristics: 4 mitoses per 10
high-power fields, hypercellularity, endothelial proliferation,
and necrosis. On immunohistochemical staining, the pheno-
typic profiles of anaplastic ependymomas resemble those of
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Fig. 3. Histopathological findings. A: Hematoxylin and eosin-stained section showing increased cellularity with perivascualr pseudorosettes
(x100). B, C, and D: Immunohistochemical stainings for glial fibrillary acidic protein, epithelial membrane antigen (x200) and Ki-67 labeling
index revealing approximately 10% (x200).

ependymoma (WHO grade II), but GFAP expression may be
reduced. In the present case, these criteria were fulfilled, and
the lesion was confirmed as an anaplastic ependymoma. Su-
pratentorial extraventricular anaplastic ependymomas are ex-
tremely rare, and only 10 cases, including the present case,
have been reported in the literature (Table 1) [3].

Anaplastic ependymomas are occasionally accompanied by
intratumoral hemorrhage. Intracranial tumors that cause
hemorrhage are usually high-grade tumors, and hemorrhag-
ing is caused by their extensive and abnormal vascularization
[7]. Ernestus et al. [8] reported that the factor that most com-
monly predisposes tumors to bleeding seems to be extensive
and abnormal vascularity, and endothelial proliferation or di-
lated, thin-walled vessels were common findings in ependy-
mal tumors with spontaneous hemorrhages. Intratumoral
hemorrhages were observed in 5 of the 10 reported cases of
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supratentorial extraventricular anaplastic ependymomas, in-
cluding the present case [4]. To the best of our knowledge, 2
of the previously reported cases showed repeated intratumor-
al hemorrhage, and the mass lesion was detected by MRI in
all of these cases. Our case differs from the others in that the
initial MRI and CT revealed only the subcortical intracerebral
hemorrhage but not the mass lesion, and no tumor was found
on biopsy of the initial hematoma. We retrospectively suspect
the possibility that the hemorrhage resulted from a very small
ependymoma.

Ependymomas recur more frequently in the initial location
after local failure. And, Saito et al. [9] reported that anaplastic
ependymomas can disseminate within the central nervous
system without local failure. Anaplastic ependymomas also
have a greater tendency to disseminate into the CSE resulting
in drop metastases. However, according to the recent guide-



line of the National Comprehensive Cancer Network, adju-
vant local field radiation following the total or subtotal resec-
tion is recommended when spinal MRI and CSF cytology are
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negative [10]. In the present case, dissemination and drop me-
tastases occurred without recurrence at the primary site after
adjuvant local field radiotherapy were identified.

Fig. 4. Magnetic resonance images showing a recurred tumor. A: Axial contrast-enhanced T1-weighted image showing no recurrence at the
primary site (arrowhead: intact wall of the lateral ventricle). B and C: Sagittal contrast-enhanced T1-weighted images of brain and thoracic spine
demonstrating the tumor recurrence and dissemination (arrowhead: dissemination at the intradural space of the eighth to ninth thoracic levels).

Table 1. Alist of reported 10 cases of supratentorial extraventricular anaplastic ependymoma

Caseno.  Author (year)  Age/sex Location Hemorrhage Enhancement on MRI Recurrence
1 Takeshima (2002)  70/F Frontal + (repeated) + -
2 Kojima (2003) 56/F Temporoparietal + + Residual lesion
3 Moritani (2003) 50/F Temporal - No description Primary site
4 Miyazawa (2007) 32/M  Parietal + + Primary site
5 Toba (2009) 36/F Frontal - + -
6 Toba (2009) 18/M  Temporoparietal - + Primary site & spine
7 Eika (2010) 15/M  Parietooccipital - + -
8 Flavio (2012) 23/M  Frontal - + -
9 Iwamoto (2013) 61/M Temporal + (repeated) + Spine
10 Present case 24/M  Occipital + (repeated) Ist: -, 2nd: + Cervico-medullary junction & spine
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In conclusion, supratentorial extraventricular anaplastic
ependymomas that present with repeated intratumoral hem-
orrhage are extremely rare. Our case demonstrates that an in-
tracerebral hemorrhage without an enhanced lesion can be
caused by a supratentorial extraventricular anaplastic ependy-
moma. Therefore, a supratentorial extraventricular anaplastic
ependymoma should be included in the differential diagnoses
of supratentorial extraventricular tumors that present with in-
tracerebral hematoma. Careful follow-up assessments with
CT or MRI should be considered in these cases.
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