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pendymomas are the third most common brain tumors following as-
trocytomas and medulloblastomas in the childhood, and half of the
cases occur before age five. Ependymomas account for approximately

6-10% of childhood brain tumors and 2-5% of all brain tumors.1-5 These tu-
mors generally originate from the ventricular floor. They can occur in
supratentorial compartment, posterior fossa and spinal cord locations. In
approximately 75% of childhood cases, they are situated below the tento-
rium. Supratentorial ependymomas are mostly resectable and found more
often to have high grade compared to infratentorial ependymomas where
total resection is more unlikely.4-6

A Long Survived Pediatric Patient with
Recurrent Anaplastic Ependymoma:

A Case Report and
Review of the Literature

AABBSSTTRRAACCTT  Ependymoma is the third most common brain tumor in the childhood, following as-
trocytoma and medulloblastoma. Ependymoma represents 6-10% of all brain tumors in the pedi-
atric age group. Commonly surgery is the first treatment option. Adjuvant radiotherapy and/or
chemotherapy are performed according to age and clinical manifestations of the patients. The ex-
tent of tumor resection and control of local recurrence are the primary factors affecting the treat-
ment outcome. Researches demonstrated that 80-95% of deaths are attributed to tumor progression
at the primary site. A male pediatric patient suffering from multiple recurrences of ependymoma
with anaplastic transformation is presented here. We suggest that the combination of surgery, ad-
juvant radiotherapy and chemotherapy is highly effective for controlling recurrent ependymoma. 
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ÖÖZZEETT  Epandimoma, pediatrik beyin tümörleri içinde medulloblastoma ve astrositomadan sonra
üçüncü sırada yer alır. Tüm çocukluk çağı beyin tümörlerinin %6-10’unu oluşturur. Tedavide ilk
tercih sıklıkla cerrahidir. Adjuvan radyoterapi ve/veya kemoterapi hastanın yaşı ve klinik özellikle-
rine göre değerlendirmeye alınır. Tümör kitlesinin geniş eksizyonu ve lokal nüksün önlenmesi kli-
nik gidişi etkileyen en önemli faktörlerdir. Çalışmalar ölüm nedeninin %80-95 oranında primer
tümörün ilerlemesine bağlı olduğunu göstermiştir. Bu yazıda, anaplastik transformasyonla multipl
nüks gösteren epandimoma tanılı erkek çocuk hasta sunuldu. Cerrahi, adjuvan radyoterapi ve kemo-
terapi kombinasyonunun epandimoma nüksünün kontrolünde oldukça etkili olduğu görüşündeyiz.
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The biologic behavior of ependymomas is
highly variable. The classification, prognostic fac-
tors and therapeutic modalities of this tumor re-
main controversial. Since diagnostic procedures
and therapies have been changing over time and
cases distributed over a long time period, they can
not therefore be compared.2,4,5,7,8

Commonly, surgery is the first treatment op-
tion for ependymomas and the extent of tumor re-
section is associated with long-term survival.3,6,8,9

Adjuvant therapy such as radiotherapy (RT) and/or
chemotherapy is performed according to age and
clinical manifestations of the patients.6,8-13 The ex-
tent of tumor resection and the control of local re-
currence are the primary factors affecting the
treatment outcome. Researches demonstrated that
80-95% of ependymoma deaths are attributed to
tumor progression at the primary site.5,6,13-15 We
presented here a male pediatric patient with supra-
tentorial ependymoma who suffered from multiple
tumor recurrences. He was treated with repeated
surgical resections, deferred RT and chemotherapy.
In spite of anaplastic transformation of the tumor
the patient survived 14 years after disease detec-
tion without major neurological deficits.

CASE REPORT
In 1997, a 28 month-old male patient presenting
episodes of partial seizures was referred to emer-
gency department. Disequilibrium had started four
weeks earlier. His cranial nerves neurological exam-
ination was normal. A cranial computed tomogram
(CT) demonstrated an enhancing mass in the right
region of temporo-parietal lobe. The patient under-
went a total excision of intracranial lesion (first op-
eration). The histopathological analysis of the tumor
specimen demonstrated ependymoma [World
Health Organization (WHO) grade II, Figure 1]. Ten
months later, cranial CT showed regrowth of the
tumor. The tumor was removed by subtotal resec-
tion (second operation). An identical WHO grade II
ependymoma was reported. Spinal magnetic reso-
nance imaging (MRI) and cytologic evaluation of the
cerebral fluid were normal. Postoperatively, the pa-
tient underwent conventional RT with a large field
dose of 180 cGyx25 fractions and a boost dose of 180

cGyx3 fractions to the residual tumor, the total dose
being 5040 cGy according to patient’s age. After RT,
8 cycles of chemotherapy consisting of vincristine,
lomustine, cyclophosphamide and procarbazine
were administered every 4 weeks. After adjuvan
therapies, the patient had a complete response on
control MRI. The patient had been closely followed
with MRI scans.

He stayed symptom-free with no evidence of
tumor for 60 months until he developed local re-
currence. Then another, subtotal tumor excision
was performed (third operation). Histopathologi-
cal examination of the lesion demonstrated this
time a transformation of the tumor to an anaplas-
tic epandymoma (WHO, grade III, Figure 2). By
light microscopy, all examined tumors were char-
acterized by perivascular pseudoresette formation,
mitosis and massive calcifications. Immunohisto-
chemical examination demonstrated poorly stained
areas with glial fibrillary acidic protein (GFAP), focal
areas retaining epithelial membrane antigen (EMA)
and cynoptophysine chromogranin dyes. Ki-67
staining index was 2-3%. Spinal MRI and lumbar
puncture did not show any evidence of tumor dis-
semination. The patient was followed by MRI every
3 months thereafter.

Nine months later, he developed another local
recurrence with hydrocephalus, a ventriculoperi-
toneal (VP) shunt operation with subtotal excision

FIGURE 1: Histopathological examination of the first lesion confirmed the di-
agnosis of ependymoma (WHO grade II; Hematoxylin-eosin, original magni-
fication x200).
(See for colored form http://pediatri.turkiyeklinikleri.com/)
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of the lesion was performed (fourth operation).
Post-operatively, the patient received 4 cycles of
Vincristine followed by a second course of con-
ventional RT to residual tumor, with a total dose
of 2160 cGy (180 cGyx12 fractions) considering
former irradiation. Tumor regrowth was detected
in the follow-up images 48 months after the fourth
operation. Tumor was dissected totally (fifth oper-
ation). Twenty months later, he developed locore-
gional recurrence with disseminated tumor
nodules in the right temporoparietal lobes accom-
panied by hydrocephalus (Figure 3). Another VP
shunt operation with subtotal tumor excision was
performed again (sixth operation). The surgical
samples showed evidence of tumor recurrence. The
BOS cytology revealed normal results. MRI did not

show dissemination in central nervous system out
of the right temporoparietal lobes and no metas-
tases was detected to extracranial organs on CT
scans. He did not have serious neurological mor-
bidity except behavioral problems at last follow-
up. Fourteen years from diagnosis the patient died
of primary tumor progression.

DISCUSSION
Ependymomas are found mostly less than 5 years of
age and the medianage at diagnosis is 3 to 4 years.
The tumor is slightly more common in boys.
Younger children have less favorable outcome, par-
ticularly in posterior fossa and spinal locations.1-3

The World Health Organization (WHO 2000 crite-
ria) classifies ependymomas into 4 groups based on
histologic appearance: subependymoma (WHO
grade I); myxopapillary ependymoma (WHO grade
I); ependymoma with cellular, papillary and clear
cell variants (WHO grade II); and anaplastic ependy-
momas (WHO grade III). Low-grade ependymoma
is more common than high-grade ependymoma.
Low-grade epandymoma tends to occur in infraten-
torial regions whereas anaplastic epandymoma arises
in the cerebral hemisphere. Low-grade and anaplas-
tic epandymomas are both clinically aggressive tu-
mors in general.6,11,15-17

Low-grade ependymomas are histologically
characterized by perivascular pseudorosettes. The
anaplastic ependymomas define ependymal tumors
which showing increased mitotic activity and cel-
lularity, often accompanied by perivascular
pseudoresette formation and massive calcifica-

FIGURE 2: Photomicrographs of the recurrent lesion showing perivascular
pseudorosette formations, mitoses, and calcifications (WHO grade III, Hema-
toxylin-eosin, original magnification x200). 
(See for colored form http://pediatri.turkiyeklinikleri.com/)

FIGURE 3: Contrast enhanced axial T1 weighted images showing disseminated tumor nodules in the right temporoparietal lobes. 

a b c



A LONG SURVIVED PEDIATRIC PATIENT WITH RECURRENT ANAPLASTIC EPENDYMOMA... Yasemin BENDERLİ CİHAN et al.

Turkiye Klinikleri J Pediatr 2012;21(2) 99

tions.6,7,11 In our case, the first and second opera-
tions samples showed a grade II epandymoma;
whereas samples of subsequent operations demon-
strated anaplastic epandymoma. This tranforma-
tion occurred 60 months following the second
operation and adjuvant radio-chemotherapy.

Ependymoma is usually presenting in infancy
with clinical symptoms of nonspecific nature in-
cluding vomiting, irritability, lethargy, macro-
cephaly, failure to thrive and macrocephaly. Older
children may better communicate specific neurologic
deficits such as headache and nausea. Vomiting is
particularly seen upon awakening in the morning.1,2,6

Diagnosis is possible in the most cases if the image
findings are carefully examined together with the pa-
tient’s age and the specific location of the tumor. On
CT scan and MRI, the ependymomas appeared as
well-defined ventricular masses. The incidence of
dissemination of ependymoma is only 11% to 17%. It
is important to demonstrate its presence or absence,
because disseminated disease is a strong adverse prog-
nostic factor. Accordingly, it is preferable to perform
a preliminary staging spinal MRI.4,8-10,14

Complete surgical resection is considered as
the most beneficial treatment choice for ependy-
momas.3,6,8-13 Aggressive surgery with the goal of
achieving complete resection is one key to long-
term survival in children. Complete resection is ac-
complished in 40-70% of cases at the initial
exploration and is more frequently obtained in
supratentorial tumors rather than infratentorial tu-
mors. Generally, supratentorial tumors have a more
favorable outcome and better long-term results due
to their benign biological behavior and complete
surgical excision is the treatment of choice.1-3,6,9-13

In the retrospective series, the 5-year progression-
free survival rate for patients with negative post-
operative imaging was 51-100%, and in contrary
for patients with residual disease after surgery it
was only 30-50%.9-12 In the Italian prospective
AIEOP study, 5-year overall survival rate for to-
tally resected patients was 81%, and for incom-
pletely resected patients it was 61%.13

Intracranial ependymomas are relatively ra-
diosensitive. Craniospinal axis fields are used only

when spinal seeding is radiologically and patho-
logically evident. In young children (less than 5
years of age) the provision of RT is usually avoided,
if possible. Because of the severity of this disease,
however, even young children with these tumors
usually require chemotherapy and RT.1-10

Adjunctive RT improves upon the results of
surgery alone in low-risk patients i.e. patients
greater than 3 years of age at presentation with no
preoperative craniospinal metastases, no high-
grade pathological features, and no imaging evi-
dence of residual disease. Contrary to this, some
researchers have advocated a strategy of deferring
adjuvant RT and repeat surgery, if necessary, for
recurrences.16 This strategy can save children who
would not recur from RT and also postpone the age
of RT for whom recurrent disease would occur.

Currently, postoperative RT is considered to
be the standard approach for patients with ependy-
moma. Radiotherapy is, however, indicated fol-
lowing subtotal resection and has been shown to
improve progression-free disease survival and pro-
vide long term disease control. Since the use of
postoperative RT, the survival rate has improved
from 20% to 60%. Adjuvant RT is considered by
many authors to be a standard practice, even in pa-
tients with no residual disease.4,6-9,12,15 The dose of
radiation for the treatment of ependymoma has tra-
ditionally been in the range of 45 Gy to 54 Gy. Pa-
tients after gross total resection of their tumor and
local radiotherapy achieve a 60-89% 5-year overall
survival, compared with 21-46% 5-year overall sur-
vival for patients treated with incomplete resec-
tions and RT.3 Verstegen et al. researched patients
with anaplastic epandymomas and compared pa-
tients with surgery alone and surgery with postop-
erative RT. They showed that postoperative RT was
effective on survival than surgery alone.17

The role of adjuvant chemotherapy has not
been well defined, and has been discussed widely
because of the limited number of cases and the rel-
atively short-term follow-up. Chemotherapy indi-
cations are usually for recurrent tumors and in
younger children (to substitute for or delay RT) or
patients in whom surgery and RT have failed to con-
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trol tumor growth. Additionally, adjuvant
chemotherapy does not significantly improve
ependymoma clinical outcome.2,4,8,10,18 Timmermann
et al. evaluated the combined postoperative RT and
chemotherapy for anaplastic epandymomas. They
showed that chemotherapy has no effect on survival.8

However, Needle et al. reported a survival benefit for
adjuvant chemotherapy with hyperfractionated RT.18

There are numerous prognostic factors that can
predict the outcome such as age, sex, clinical pres-
entation, tumor location, histological criteria, ex-
tent of surgical resection (subtotal or gross total),
administration of adjuvant chemotherapy, radiation
strategy so on. Location, histological grading and
radical excision seem to be the most important fac-
tors. As can be expected, high grade anaplastic
epandymoma carries poorer prognosis than low-
grade. Status of the tumor and some immunohisto-
chemical variables has been intensively examined
and some of them have been found to be the strong
predictors of ependymoma recurrence.2,6,12,14,16

Unless a complete removal of the tumor can
be accomplished, epandymoma almost always pro-
gresses. The challenge in ependymoma treatment
is local control, since the most common pattern of
failure is an isolated local relapse, as seen in our pa-
tient. Retrospective series have shown a probabil-
ity of recurrence after 5 years of 50%, with the
majority of treatment failures occurring at the site
of the primary disease.4,7,9 Ross et al. studied 15
cases of anaplastic ependymomas and found a 58%
5 year survival.15

For patients who relapse, surgical resectability
is usually the first modality to be explored. Al-
though it is very difficult to prove that complete

surgical resection of the relapsed ependymoma can
lead to statistically significiant overall survival ad-
vantage. Although multiple operations are not
common for ependymoma, surgery with VP shunt
may tend to add a risk for tumor seeding and
metastases.4,7,9,10,12,15

Our patient’s clinical course confirms the im-
portance of control of local recurrence in patients
with ependymoma. Surgical and adjuvant treat-
ments (RT and/or chemotherapy) are imperative
for the control of the tumor, even in patients with
local recurrence. A long term disease control is
seen in our patient with recurrent disease. We had
advocated a strategy of deferring adjuvant RT in
first surgery. At the first local recurrence, adjuvant
chemotherapy and RT were administered. These
therapies resulted in 60 months of tumor remission,
but then the patient developed local recurrence on
emore time with a transformation to a higher
grade. Each recurrence required surgical removal
of the tumor. 

CONCLUSION
Our patient disease course suggests that intracra-
nial ependymoma could have locally aggressive and
progressive biological behavior in childhood.
Ependymoma represents a disease where surgical
resection is the most important modality, even for
relapsed disease. Adjuvant RT and chemotherapy
are currently the best available options to improve
local control and have favorable impact on survival.
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