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Abstract: Ependymomas constitute the most common type of primary spinal cord tumors, and are subclassified as
myxopapillary ependymoma, classic ependymoma, and anaplastic ependymoma. Ependymomas can be further sub-
classified based on morphologic phenotype: cellular, papillary, tanycytic, clear cell, pigmented and epithelioid. Giant
cell ependymoma (GCE), a rare variant, has recently been described. Reported cases have exhibited a wide anatomic
distribution, including spinal cord, cerebrum and cerebellum. We report here three cases of GCE, arising from cere-
brum in a 5-year-old girl, spinal cord in a 34-year-old female and cerebellum in an 86-year-old female respectively.
Histologically those cases showed prominent pleomorphic giant cells with focal perivascular pseudorosettes in all
cases. Tumor cells were immunopositive for GFAP and EMA. Only the first case was qualified for anaplastic ependy-
moma. No recurrence was noted in these three cases after 57, 46 and 6 months of follow-up respectively. By review-
ing the literature, GCEs arising from spinal cord and cerebellum tended to have low-grade morphology while supraten-
torially located GCEs tended to have anaplastic features. GCEs were preferentially located in extraventricular regions.
Anaplastic GCEs in adult population seemed to pursue a more aggressive behavior. Gross total resection should still

be the main treatment for GCEs.

Introduction

Ependymomas are slow growing tumors of chil-
dren and young adults, which account for 3-9%
of all neuroepithelial tumors. Ependymomas are
the most common primary intramedullary spinal
cord neoplasms, accounting for 50 to 60% of
spinal cord gliomas [1]. They consist of
myxopapillary ependymoma (WHO grade 1), clas-
sic ependymoma (WHO grade Il), and anaplastic
ependymoma (WHO grade lll). WHO grade Il
ependymomas have four variants: cellular, pap-
illary, tanycytic and clear cell [1]. Since the ex-
tent of tumor removal is the most significant
prognostic factor for long-term survival, the
gross total resection should be the primary
treatment goal. In 1996, the first two cases of
giant cell ependymoma of the filum terminale
were described by Zec et al [2]. In recent years,
another 17 cases of giant cell ependymoma

have been reported, which were located in spi-
nal cord, cerebrum and cerebellum [3-17]. We
report three cases of giant cell ependymoma
(GCE) arising from cerebrum, spinal cord and
cerebellum respectively. To our knowledge, this
represents the largest case serials of giant cell
ependymomas.

Case report
Case 1

A 5-year-old girl with a history of headache and
left side weakness. The Magnetic resonance
imaging (MRI) showed an extraventricular het-
erogeneously enhanced solid and cystic mass in
the right parietal lobe (Figure 1). The gross total
resection was achieved. The histologic diagno-
sis was anaplastic ependymoma, WHO grade llI
(Figure 1). No recurrence was noted after 57



Giant cell ependymoma

Figure 1. Neuroimaging and histological findings of the tumor from case 1. A. Axial gadolinium-enhanced T1-weighted
MRI image demonstrated a heterogeneously enhanced solid and cystic mass in right parietal lobe. B. Perivascular
pseudorosette (Hematoxylin and eosin 200X). C. The giant cell with eosinophilic cytoplasm, eccentrically located sin-
gle or multiple nuclei with prominent nucleoli, and intranuclear cytoplasmic inclusions (Hematoxylin and eosin, 400X).
D. EMA immunohistochemical stain showed perinuclear dot-like or ring pattern. E. GFAP immunohistochemical stain
showed positivity of tumor cells.

months of follow-up.
Case 2

A 34-year-old female with a history of tingling
and numbness in the right side of body and with
recent progressive weakness in the right side of
body. The MRI showed well-defined, slightly T1-
hypointense, intramedullary enhancing lesion of
the cervical spinal cord. T2-weighted imaging
revealed a cystic caudal region with both rostral
and caudal parenchyma edema. The gross total
resection of the tumor was performed. The his-
tologic diagnosis was ependymoma, WHO grade
Il (Figure 2). There was no recurrence after 46
months of follow-up.

Case 3

An 86-year-old female with a history of vertigo
and abnormal gait. The MRI showed a heteroge-
neously enhancing solid and cystic lesion in the
right cerebellum hemisphere. The tumor was
grossly totally resected. The histologic diagnosis
was ependymoma, WHO grade Il (Figure 2). No
recurrence was seen after 6 months of follow-

up.

All cases showed prominent pleomorphic giant
cells with abundant eosinophilic cytoplasm and
distinct cell borders (Figure 1 and 2). Typical
perivascular pseudorosettes were seen focally
in all cases. Focal ependymal epithelial surfaces
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were identified in the case 3. There were strong
cytoplasmic positivity for GFAP and perinuclear
dot-like immunopositivity for EMA in tumor cells
for all three cases (Figure 1). The case 1 exhib-
ited hypercellularity, increased mitotic activity,
including the presence of atypical bizarre mi-
totic figures, and florid microvascular prolifera-
tion, consistent with anaplastic ependymoma
(WHO grade lIl).

Discussion

In present report, we described three ependy-
mal tumors with abundant giant cells with focal
perivascular pseudopapillary pattern. Giant cell
glioblastoma, pleomorphic xanthoastrocytoma
(PXA), subependymal giant cell astrocytoma
(SEGA), and atypical teratoid/rhabdoid tumor
(AT/RT) should be considered in the differential
diagnosis on the H&E sections. Giant cell
glioblastoma, the major differential diagnosis, is
characterized by prominent micovascular prolif-
eration and pseudopalisading necrosis [18].
Those features did not present in all our cases.
PXA is composed of pleomorphic astrocytic cells
and occasional lipdized cells with perivascular
lymphocytic infiltration and prominent eosino-
philic granular bodies [18]. PXA usually occurs
in the superficial location of cerebrum with fre-
guent meningeal involvement. SEGA is almost
exclusively associated with tuberous sclerosis
and also located around the lateral ventricle.
Well-formed perivascular pseudorosette usually
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Figure 2. Histological findings of the tumor from case 2 and case 3. A-B for case 2: A. Low power view of perivascular
pseudorosette and pseudo-papillary structure (Hematoxylin and eosin 200X). B. Perivascular pseudorosette formed
with pleomorphic tumor cells (Hematoxylin and eosin, 400X). C-E for case 3: C. Low power view of perivascular pseu-
dorosette in well-differentiated area of this tumor (Hematoxylin and eosin 100X). D. Ependymal epithelial surfaces
formed with pleomorphic tumor cells (Hematoxylin and eosin, 200X). E. Pleomorphic giant tumor cells. (Hematoxylin
and eosin, 400X).

does not present in SEGA [19]. In the third case,
there were focal rhabdoid cells, raising the pos-
sibility of AT/RT. The immunohistochemical
stain for INI1 was performed and demonstrated
diffuse immmunoreactivity of tumor cells to INI1
antibody. Typically AT/RT tumor cells are nega-
tive for INI1 [20, 21]. In our three cases, tumor
cells were strongly positive for GFAP, and promi-
nent EMA positivity was present in perinuclear
dot-like and ring patterns, diagnostic of ependy-
moma.

Besides our present three cases, 18 cases of
giant cell ependymoma have been described in
the literature [2-17]. Five out of 21 (23.8%)
cases occurred in children and 16 out of 21
(76.2 %) occurred in adult. The median age of
these 21 patients was 34 years ranging in age
from 5 to 89 years. The male to female ratio
was 1.1:1 (Table 1) [2-17]. The clinical presen-
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tations were non-specific and depended on the
location of tumor. Ten out of 21 cases (47.6 %)
were located in spinal cord. Six cases occurred
at cervical spinal cord, two at thoracic spinal
cord and two at filum teminale. Seven out of 21
cases (33.3%) were supratentorially located.
Two cases occurred in temporal lobe, and one
in frontal lobe, parietal lobe, occipital lobe, tem-
poro-parietal lobe and suprasellar region re-
spectively (Table 1). All supratentorial giant cell
ependymomas were originated at extraventicu-
lar regions. Only one case occurred in the fron-
tal lobe and extended to the lateral ventricle.
Four out of 21 cases (19.1%) occurred in cere-
bellum (Three were extraventricular while one
was in the 4t ventricle) (Table 1) [2-16]. Fifteen
out of 21 cases (71.4%) had low grade (WHO
grade ll) histology, among which eight were aris-
ing from spinal cord; four from cerebellum and
one from fourth ventricle [2, 6, 8-13, 16, 17].
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Table 1. Clinical and pathologic features of giant cell ependymomas

Age 5-89 years (median =34 years)
Sex 11 male : 10 female (ratio = 1.1:1)
Location Spinal cord : 10 cases (6 at cervical spinal cord, 2 at filum teminale, and 2 at

thoracic spinal cord)

Supratentorial: 7 cases (2 in temporal , 1 in frontal, 1 in parietal, 1 in occipital, 1
in temporo-parietal and 1 in suprasellar region) (All are extraventricular and 1 ex-

tends to the lateral ventricle)

Cerebellum: 4 cases (3 are extraventricular and 1 in 4th ventricle)

WHO grade

Treatment

WHO grade Il: 15 cases
WHO Grade lII: 6 cases

Gross total resection in 17 cases and subtotal resection in one case

Radiation therapy for 3 cases after surgery
Chemotherapy and radiation therapy for 3 cases

Follow-up time and prognosis  1-5-35 months (median = 7 months)
5 patients had recurrence (4 WHO grade Ill and 1 WHO grade 1)
1 patient died of anaplastic ependymoma (WHO grade )
1 patient with WHO grade Il ependymoma died of surgical complication

Six cases out of 21 cases (28.6%) had anaplas-
tic features (WHO grade Ill), among which five
were arising from the cerebrum and one from
cerebellum [3-5, 7, 15]. Five out of seven su-
pratentorial giant cell ependymomas were high
grade tumors [3-5, 15].

Besides one autopsy case, seventeen patients
were underwent gross total resection and one
case underwent subtotal resection [2-16]. Three
anaplastic ependymoma cases were treated
with radiation therapy after gross total resection
[3, 4, 15]. Two anaplastic ependymoma cases
and one supratentorial ependymoma case were
treated with the combination of chemotherapy
and radiation therapy after surgery [5, 7, 10].
Eighteen cases have been followed-up ranging
from 1.5 to 57 months with the median of 15.5
months [2-10, 12-16]. Five patients with
anaplastic ependymoma and one patient with
WHO grade Il ependymoma developed recurrent
tumor [3, 5-7, 15]. The patient with anaplastic
ependymoma in the temporal lobe died of dis-
ease after 20 months of follow-up even though
she was treated with gross total resection, and
the combination of radiation and chemotherapy
[5]. One of two patients with ependymoma
(WHO grade II) in the thoracic spinal cord died
of complications after surgery [13].

Giant cell ependymomas arising from spinal
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cord (all cases 100%) and cerebellum (3 out of
four cases, 75%) tended to have low-grade mor-
phology [2, 6-9, 11, 13, 14, 16, 17]. GCEs aris-
ing from supratentorial locations (5 out of 7
cases, 71.4 %) tended to have anaplastic fea-
tures [3-5, 10, 12, 15]. Anaplastic GCEs in gen-
eral had a higher chance to recur compared to
WHO grade Il GCEs. However, two suparatentio-
rial anaplastic GCEs in children had no recur-
rence after 46 and 57 months of follow-up re-
spectively. Although the majority of patients with
anaplastic ependymoma were treated with ra-
diation therapy with/without chemotherapy af-
ter surgery, gross total resection should still be
the treatment of choice for GCEs.

In conclusion, we report here three cases of
GCE, which occurred in cerebrum, spinal cord
and cerebellum respectively. These tumors have
prominent pleomorphic giant cells as well as
focal ependymal differentiation. Their ependy-
mal origin is confirmed by immunohistochemis-
try. By reviewing all published cases, extraven-
tricular regions of cerebrum and cerebellum are
the preferential location for GCEs. GCEs in spi-
nal cord and cerebellum tend to be WHO grade
Il morphology while supratentorially located
GCEs tend to have anaplastic features. Anaplas-
tic GCEs in adult population most likely have a
more aggressive behavior. Gross total resection
still remains as the first line treatment for GCEs.
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