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aminations. Micturition was not possible. There were no specif-
ic abnormalities in the cranial nerves and upper extremities. 

Fourteen years prior, the patient was diagnosed with a fourth 
ventricle low grade ependymoma. A gross total resection of the 
tumor with a ventriculoperitoneal shunt procedure was per-
formed. Postoperative radiation therapy was also performed 
delivering 45 Gy to the posterior fossa and 10 Gy boost to the 
tumor bed. At initial surgery, the evaluation for spinal metasta-
sis was not considered and prophylactic spinal irradiation was 
not performed because the intracranial ependymoma was low 
grade. Follow up was continued for three years, without any 
sign of tumor recurrences. All the previous medical records 
were meticulously reviewed. 

The thoracolumbar MR image taken at a different hospital 
demonstrated an intradural-extramedullary mass involving 
T12 and L1 (Fig. 1). The tumor was 5.7 cm in size, dorsal in lo-
cation, and was compressing the spinal cord. Emergency opera-
tion with a routine laminectomy of T12-L1 was performed. A 
gray-red intradural extramedullary mass was noted and was 
easily separated from the spinal arachnoid and completely re-
moved without complication. Weakness and voiding difficulties 
experienced by the patient improved immediately after surgery. 

The histologic findings of the lesion were consistent with an 

INTRODUCTION

Intracranial ependymomas constitute 3-5% of all primary in-
tracranial tumors2,10). Intracranial ependymomas may spread by 
local infiltration or by dissemination via the cerebrospinal fluid 
(CSF). The precise incidence of cerebrospinal dissemination of 
ependymomas is unknown. However, high-grade tumors, in-
fratentorial location, and incomplete resection at the primary 
site are known risk factors for dissemination. Dissemination of 
the tumor usually occurs within few years after the initial diag-
nosis and late spinal recurrences of intracranial low grade epen-
dymoma are extremely rare1,3,5,8,9,14-16,18,19). We managed a patient 
with multiple spinal cord recurrences with anaplastic transfor-
mation from a low grade ependymoma in the fourth ventricle, 
14 years after initial surgery without evidence of local failure. 

CASE REPORT

A 33-year-old male visited with the complaint of sudden dys-
uria, difficulty in defecation, and progressive paraparesis. He 
also had a thoraco-lumbar back pain for two months. Bilateral 
weakness in the leg muscles (grade 4) and hypesthesia/ numb-
ness below T12 dermatome were found in the neurological ex-
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decrease in size of the spinal residual 
mass after radiation therapy and there 
was no evidence of tumor progression 
for three years (Fig. 4).

DISCUSSION

The proliferative and dissemination ki-
netics of ependymomas are unpredict-
able. Dissemination of low grade epen-
dymoma is relatively rare, especially 
when a primary tumor is under control. 
Most common pattern of treatment fail-
ure is localized relapse. Metellus reported 
that only one patient showed CSF dis-
semination in 114 intracranial ependy-
moma patients, and according to Lyon’s 
literature review, 3% of 219 patients with 
low-grade infratentorial ependymoma 
developed spinal seeding11,13). The true 
incidence of dissemination may be high-
er because follow up studies of the spinal 
cord are often neglected when local tu-
mors are controlled1). 

In this case, the spinal cord tumors 
were thought to be disseminated rather 
than de novo. Because spinal cord epen-
dymomas usually arise from ependymal 
cells, de novo ependymomas usually ap-
pear as intramedullary tumors (except 
for those occurring in the conus medul-
laris and filum terminale)15). Intradural 
extramedullary primary spinal cord ep-
endymomas were reported, which is ex-
ceptional8). We did not note the invasion 
of arachnoid plane of the spinal cord in 

the surgical field and the other residual tumors appeared to be lo-
cated extramedullary in the image studies. These findings sup-
port a diagnosis of fourth ventricle ependymoma with spinal me-
tastasis.

Low grade ependymomas may possibly recur later because of 
their slow growth5). The median time to recurrence is 18 months 
for grade III ependymomas but Chao reported that the median 
time to recurrence is 7.7 years for benign spinal myxopaillary 
ependymomas4,13). Delayed recurrence may be considered as 
one of the main characteristics of low grade ependymomas1). 
Patients with low grade ependymomas should be followed lon-
ger than patients with anaplastic tumors.

There are only three reports presenting late (over 10 years) spi-
nal cord recurrences of the 4th ventricular ependymomas thus 
far, to the best of our knowledge1,14,15). These reported cases and 
ours, show similar clinical features; low grade fourth ventricular 
ependymoma, gross total removal of primary lesion, subsequent 

ependymal tumor with a high Ki-67 mitotic index (up to 60%), 
moderate nuclear pleomorphism, and tumor necrosis. Based 
upon the histology, a diagnosis of World Health Organization 
(WHO) grade III anaplastic ependymoma was made (Fig. 2). A 
postoperative whole spine MR study revealed multiple small 
enhancing lesions from C6 to L5 (Fig. 3). A brain MR showed 
no evidence of residual tumor or tumor recurrence (Fig. 3). No 
other ventriculoperitoneal shunt pathway-related metastases 
were found.

The patient received a radiation therapy to the whole spine of 
36 Gy in 1.5 Gy fractions and with an additional boost of 9 Gy 
in 1.8 Gy fractions to the thoraco-lumbar tumor site using a 6 
MV photon. During radiation therapy, RTOG/EORTC grade 2 
hematologic toxicity was observed and resolved without specif-
ic treatment. Chemotherapy was reserved for disease progres-
sion. The patient’s neurologic and clinical status improved and 
remained stable. Follow up images showed disappearance or a 

Fig. 1. Pre-operative outside thoracolumbar MR study showing a well demarcated and heteroge-
neously enhancing intradural extramedullary mass at the T12-L1 level. The spinal cord is consider-
ably compressed by the tumor.

Fig. 2. Pathological study (A and B : H&E ×400, C and D : electron microscope) shows a solid tumor 
with neoplastic cells with round or elongated nuclei. Periluminal ciliary basal bodies and even clus-
ters of blepharoplasts are noted, which is consistent with an anaplastic ependymoma.
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owing to the low incidence. It is obvious that radiation had an ef-
fective role in controling anaplastic, recurrent and disseminated 
tumors in this case. Additional cases with a carefully controlled 
study are necessary to confirm the effectiveness of adjuvant radi-
ation in patients with recurrent ependymomas.

The patient has had a gadolinium enhanced MRI of the whole 
spine annually. As ten-year progression free survival is 75% in 
spinal ependymomas, follow-up for a minimum 10 years would 
be necessary7). 

radiation therapy to posterior fossa, and 
no evidence of local failure. The recur-
rent disseminated lesions were treated 
with surgical resection and/or whole 
spine radiation. We could postulate that 
‘late’ spinal dissemination or recurrence 
may be a characteristic feature only ob-
served in low-grade ependymomas, as 
Ochiai described15). Early detection of 
the dissemination of low grade ependy-
moma during the asymptomatic stage 
may prolong survival1,6). In patients with 
cranial or spinal ependymomas, even 
low grade, a MRI of the entire neuraxis 
is necessary to exclude metastases at dis-
tant sites.

A unique feature of our case is delayed 
anaplastic transformation of low grade 
ependymoma. This is exceptionally rare 
and up to our knowledge, this is the first 
case report of recurrence with anaplastic 
transformation in the spinal cord from 
low grade ‘intracranial’ ependymoma. There is one report in 
the literature of a patient with an extirpated benign intradural ex-
tramedullary ependymoma at the thoracic level with a remote 
recurrence that unexpectedly showed anaplastic transforma-
tion17). The mechanism of malignant transformation in ependy-
moma is not explained. Molecular genetic studies have not 
been useful in recognizing anaplastic features in ependymomas 
at present2).

A plausible explanation of the recurrence in our case is that 
the benign ependymoma disseminated to the spinal cord via 
the CSF at the time of primary diagnosis, and remained was 
dormant for a long time. The occult tumor underwent an ana-
plastic transformation, and thereafter, anaplastic ependymoma 
cells may have migrated with the CSF circulation leading to the 
formation of multiple intradural-extramedullary metastasis.

Another characteristic feature of this case is that the dissemi-
nated anaplastic tumor was controlled successfully by radio-
therapy and secondary recurrence was inhibited for three years. 
In similar cases of late spinal dissemination, the surgery and 
whole spine radiotherapy was combined in one case, only whole 
spine radiation was performed in one case, and only gross total 
resection was done in one case. There were no descriptions of 
long term outcome in these patients. The patient in our case 
was neurologically stable, and the disseminated tumor were 
disappeared or decreased in size in follow-up MR images for 
relatively long period even with malignant pathological fea-
tures.

The role and effectiveness of radiotherapy in the treatment of 
spinal cord ependymomas is still a matter of debate3,12,13,20). Espe-
cially for the spinal anaplastic ependymomas or recurrent tu-
mors, there are no large studies to confirm the role of radiation 

Fig. 3. The postoperative whole spine MR image demonstrats that the main thoracolumbar tumor 
has been removed but multiple intradural extramedullary enhancing lesions (arrows) from C6 to L5 
are found (A, B, and C). There is no evidence of local recurrence of the tumor in the posterior fossa 
(D and E).

Fig. 4. After completion of radiation therapy, a near complete response 
is observed. The disease was stable and well controlled for 3 years. The 
surveillance for the recurrence of the tumor was performed by an annu-
al whole spine MR study despite the patient’s stable neurologic status.
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CONCLUSION

Low grade intracranial ependymoma may be disseminated 
after more than 10 years, without local failure, and long-term 
follow-up is recommended. For recurrent spinal disease, sur-
gery and postoperative radiation therapy might be considered 
as the treatment of choice.
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