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Ependymomas usually develop from neuroectodermal or-
gans. Here, we present an ependymoma arising from the
pelvic cavity. A 27-year-old Korean female was admitted to
the hospital with a sensation of abdominal fullness. Imaging
studies revealed a huge heterogeneous nodular mass in the
pelvis and lower abdomen. Laparotomy showed that two
large masses with multiple nodules were located between
the uterus and rectum and uterus and bladder, respectively.
Histologically, the tumor was characterized by compact
columnar neoplastic cells divided by fibrovascular septae.
The neoplastic cells formed true ependymal rosettes and
perivascular pseudorosettes. Immunohistochemical staining
showed a strong positive reaction for glial fibrillary acidic
protein (GFAP) and vimentin and a partial positive reaction
for S100 and EMA. The tumor was thus diagnosed as an
ependymoma arising from the pelvic cavity. The patient was
treated with a debulking operation and chemotherapy based
upon the in vitro chemosensitivity test results. The patient
was free of cancer for 4 years following surgery. This is a
rare case of extraneural ependymoma for which an in vitro
chemosensitivity test was critical in determining the
multidisciplinary approach for treatment.
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INTRODUCTION

In children, ependymoma is a frequently en-
countered brain tumor but in adults it is a rare
tumor arising from extraneural sites with fewer
than ten cases reported in the literature. We report
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a case of a 27-year-old woman with an epen-
dymoma arising from the pelvic cavity, which
was treated by surgery and a combinational
chemotherapy of topotecan and carboplatin. To
our knowledge, this is the first extraneural
ependymoma case in which an in wvitro chemo-
sensitivity test was used to determine the most
effective chemotherapy drugs for treatment.

CASE REPORT

In 2002, a 27-year-old Korean female was
admitted to the hospital due to a sensation of
abdominal fullness. CT scan and MRI revealed a
huge heterogeneous nodular mass in the pelvis
and lower abdomen (Fig. 1). Under the diagnosis
of ovarian cancer, a laparotomy was performed.
During the operation, two large masses (20 X 20
cm and 8 X 8cm) with clear-cut margins were
located between the uterus and rectum and the
uterus and bladder, respectively. In addition,
multiple small-sized nodules were disseminated
at the double pouch, rectal wall, peritoneal wall,
and right subphrenic area. We performed a wide
excision of the two large masses but not the
widespread small-sized nodules.

The histopathological examination of the mas-
ses showed a mostly solid growth of compact
columnar neoplastic cells divided by fibrovascular
septae. The neoplastic cells formed true epen-
dymal rosettes and perivascular pseudorosettes, in
which long cytoplasmic process headed for the
vessel wall (Fig. 2A and 2B). The tumor did not
show any necrosis or psammoma body. The
neoplastic cells showed mild to moderate cellular
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Fig. 1. Two 20 X 20 cm and 8 X 8 cm-sized large masses
with clear cut margins were located between the uterus
and rectum and the uterus and bladder, respectively (A
and B). Carcinomatosis and seeding metastasis on Rt.
subhepatic space were also observed (A and B). On gross
pathology, the cut surface of one of the masses shows a
pale brown fish flesh solid and partly white pale brown
friable appearance with several hemorrhagic foci (C).
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Fig. 2. Tumor cells are arranged in true perivascular
pseudorosettes (A) and ependymal rosettes (B). Tumor
cells show positive immunoreactivity for GFAP (C). Ultra-
structural examination revealed compact arrangement of
the tumor cells interlacing with the cytoplasmic process
and abundant intermediate filaments in the cytoplasmic
process. The presence of cilia in the cyst and intracyto-
plasmic lumen and intercellular junctions; Original mag-
nification (D): X 12,000, right upper: x 30,000.

pleomor-phism and infrequent mitotic counts.
Immunohistochemical staining revealed a strong
positive reaction for glial fibrillary acidic protein
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(GFAP) and vimentin and a partial positive
reaction for 5100 and EMA (Fig. 2C). Immu-
nostaining for hormone receptor showed diffuse
and focal staining for progesterone and estrogen
receptor. In most of the tumorogenic area, the
proliferative index by MIB-1 was around 10%. A
primary diagnosis of ependymoma arising from
the pelvic cavity was made. We excluded
involvement of the spine and brain by whole
body bone and whole body PET (Positron
emission tomography) scans. To determine the
appropriate  chemotherapy  treatment, we
performed an in witro chemosensitivity test using
the 3-(4, 5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H
tetrazolium bromide (MMT) assay. This assay
showed an inhibition rate of 67% for cisplatin,
67% for carboplatin, 54% for topotecan, 32% for
doxorubicin, 24% for gemcitabine, 18% for
ifosfamide, 6% for VI’-16, 4% for paclitaxel and 2%
for docetaxel. The patient was treated with eight
cycles of combinational chemotherapy with intra-
venous topotecan (1 mg/m” for 5 days) and carb-
oplatin (AUC 5, day 1), resulting in a partial
response shown by follow-up imaging studies. A
second open-look laparotomy was performed and
revealed an irregular mass under the right dia-
phragm and the multiple nodular lesions in the
lower abdominal and pelvic cavity. Right hemi-
diaphragmectomy and peritoneal resection were
performed. Few viable tumor cells were identified
by light microscopic examination. The patient re-
ceived an additional 4 cycles of chemotherapy
with doxorubicin and gemcitabine based upon the
previous chemosensitivity test results. The patient
is still alive and has not had a tumor recurrence.

DISCUSSION

Ependymomas usually develop from neuroecto-
dermal organs. Primary extraneural ependymo-
mas are rare and are typically defined as a sacro-
coccygeal, pelvic or extrapelvic ependymoma
depending on the site of origin. The most com-
mon site for extraneural ependymomas is the
sacrococcygeal region, with more than 50 cases
reported. The most common pelvic ependymomas
originate in the ovary (9 cases) and sites of origin
for extraovarian pelvic ependymomas (6 cases)
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include the mesovarium,1 broad ligament,2 utero-
sacral ligament’ small bowel’ and omentum.’
Other sites of origin include lung® and liver.” We
are reporting an ependymoma arising from the
pelvic cavity between the uterus and rectum,
which is an extremely rare location. Extramedul-
lary ependymomas arising in the sacrococcygeal
region are thought to arise from ependymal cell
rests, which might result from incomplete regres-
sion of the caudal cell nests. The origin of this
ependymoma is supported by the observation that
most of the pelvic ependymomas are myxopa-
pillary types, which is a characteristic of an
ependymoma arising from the filum terminale.
However, extramedullary ependymoma that do
not originate from filum terminale such as
ependymoma in the pelvic cavity and ovarian
ependymomas, are not considered myxopapillary
type. Therefore, the widely accepted hypothesis
regarding the origin of these ependymomas is as
follows:"*

1. a germ cell origin regarded to teratoma

2. "neometaplasia" of the peritoneum or mul-

lerian duct-derived tissues

3. congenitally ectopic tissue or fetal tissue de-

posited at the pelvic cavity

In our case, the ependymoma from the pelvic
cavity expressed estrogen and progesterone
receptors but did not show a myxopapillary pat-
tern suggesting that a primitive germ cell that fails
to integrate into the ovary could become malig-
nant during the reproductive period.

Because this neoplasm is extremely rare, only a
few cases have been reported and all these in-
volved surgical treatment. Chemotherapy has
been given to ovarian ependymoma patients (6/9)
and to extraovarian pelvic ependymoma patients
(2/7). Three patients with ovarian ependymoma
received irradiation with chemotherapy and 2
patients with extraovarian pelvic ependymoma
received chemotherapy without radiotherapy. In
these cases, radiotherapy was not performed be-
cause the tumor widely disseminated and the
initial response to chemotherapy showed tumor
regression, which led to subsequent surgery. The
period of clinical follow-up ranged from 7 months
to 51 years and the recurrence rate was about 41%
(7/17). The chemotherapy regimens were variable.
Cisplatin is the most commonly used drug, ac-

counting for up to 20% of all cases. Cyclopho-
sphamide, etoposide, bleomycin, vinblastin and
adriamycin have also been used against this dis-
mal malignancy.

Even though ependymoma is a slowly growing
tumor, the prognosis is generally poor due to the
large tumor size, carcinomatosis and the high
proliferative index of 10% by MIB-1 (p53 and
MIB-1 in central ependymoma suggest high
grade). However, our patient has survived more
than 4 years and currently shows no evidence of
recurrence.

In vitro chemosensitivity does not guarantee a
similar in vivo response because sampled tissue is
not necessarily a true representation of the whole
tumor. Although the in vitro chemosensitivity test
has been evaluated for more than 20 years, it is
not recommended for use outside of a clinical trial
setting because the potential clinical benefits in-
cluding survival are not yet established. However,
some clinical trials showed a better response rate
with an in vitro-selected chemotherapy regimen
than with empirically-derived treatments.”” In
conclusion, we found that a combination of ap-
propriate surgery and in witro chemosensitivity-
based chemotherapy was an effective and suc-
cessful treatment for this rare pelvic ependymoma
and this approach may be a worthwhile option for
the treatment of future cases of this rare malig-
nancy.
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