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Introduction

Brain tumors are the secondmost frequent cause of childhood
malignancy after hematologic disorders. Ependymomas are
relatively rare neuroepithelial tumors and account for 3 to 7%
of all central nervous system tumors. The incidence of
ependymomas is more frequent in children, and 50% occur
in children < 5 years of age. Infratentorial locations of epen-
dymomas aremore frequent in infants and childhood, where-
as supratentorial ependymomas are more often seen in
adults.1 Ependymal tumors are closely related to the ventric-
ular system and central canal. They can be observed extra-
durally in the sacral region and in the subarachnoidal space of
the hemispheres. The most common location for infratento-
rial ependymomas is inside the fourth ventricle.2

The clinical signs and symptoms of intracranial ependy-
momas depend on the location, size of the tumor, and the age
of the patient. Ependymomas may be large at the time of
presentation because they grow slowly. The symptoms in
posterior fossa ependymomas are related to increased intra-
cranial pressure fromhydrocephalus caused byobstruction of
the fourth ventricle. Nausea, headache, and vomiting are
presenting symptoms. Ataxia, dizziness, hemiparesis, and
visual disturbance may add to the clinical picture.1,2

The current imaging protocol for the diagnosis is magnetic
resonance imaging (MRI). On T1-weighted slices, ependymo-
mas are hypointense when compared with brain parenchy-
ma. On T2-weighted slices, these are isointense with gray
matter. Themost characteristic finding onMRI is a downward
extrusion of the tumor through the foramen of Magendie into
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Abstract Ependymomas are central nervous system neoplasms that account for a third of all
posterior fossa tumors in children. The most common location for infratentorial
ependymoma is within the fourth ventricle. We present a case report of malignant
transformation of an infratentorial grade II ependymoma in a 2-year-old child who
presented with vomiting and visual disturbance. An infratentorial brain tumor in the left
cerebellar area was totally removed, and the initial pathologic diagnosis was grade II
ependymoma. The tumor recurred aggressively 1 year later; subtotal removal and
adjuvant chemotherapy were performed. After a second operation, a histopathologic
study was performed. The second specimen was defined as a grade III anaplastic
ependymoma. Transformation to grade III anaplastic ependymoma is possible for a
grade II ependymoma but very rare. The diagnosis of the anaplastic variant of
intracranial ependymomas is difficult. Surgical treatment remains the mainstay of
the treatment for all cases. Ependymomas in young infants have a worse prognosis than
older children, so we need individual clinical evaluation and close follow-up of such
cases. This article highlights the requirement of a close follow-up for grade II
ependymomas for anaplastic transformation.
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the cervical subarachnoid cervical space or through the
foramen of Luschka into the cerebellopontine cistern.3,4

This presentation highlights the requirement for close fol-
low-up of grade II ependymomas for anaplastic
transformation.

Case Report

A 1-year-old boy presented with visual disturbances. His
conscious level was normal, and he responded to painful
stimuli with crying. He was oriented and followed colorful
objects. His eyes were open spontaneously; however, his left
eyewas looking at medial and downside, and his left eye gaze
was limited to upside and lateral. Hehad nomotor deficits. He
was not walking, but he had normal head and neck move-
ments. An infratentorial brain tumor in the median and right
cerebellar area was found on contrast MRI. The tumor was
totally removed by surgical approach via a suboccipital
craniotomy. After surgery, hydrocephalus developed, and a
ventriculoperitoneal shunt was inserted. Pathologic diagno-
sis was grade II ependymoma. In the following months there
was no recurrence on control MRIs (►Fig. 1).

The patient presented with vomiting and visual distur-
bance to the pediatric emergency department 12 months
later. He had no neurologic deficits. A new contrast MRI
showed the recurrence of tumor in the same location. The
patient was transported to neurosurgery, and a reoperation
was performed. On the second operation, the tumor was hard
to aspirate with the Cavitron Ultrasonic Surgical Aspirator
(Sonoca 400, Söring GmbH, Quickborn, Germany) and lower
cranial nerves. Only subtotal extirpation could be achieved
(►Fig. 2). However, surgical specimens showed upgrading of
the malignancy. The recurrent tumor showed anaplastic
features such as nuclear pleomorphisms and necrosis with
pseudopalisading (►Fig. 3).

Discussion

Bailey and Cushing recognized ependymomas as an indepen-
dent entity in their first brain tumor classification in 1926.
Variants were subsequently established. The most recent
World Health Organization (WHO) classification identified
four variants of ependymal tumors in addition to three grades
of malignancy.5,6 These four variants are myxopapillary
ependymoma, subependymoma, tanycytic ependymoma,
and clear cell ependymoma.3,6,7

Myxopapillary ependymomas and subependymomas are
slow-growing tumors classified as grade I. Both lesions are
easily recognizable lesions; therefore grading is not debat-
able. In accordance with the last WHO classification, grade III
ependymomas have “increased cellularity and brisk mitotic
activity, often associated with microvascular proliferation
and pseudo palisading necrosis.” Grade II relates to ependy-
momas that lack these malignant features. ►Table 1 shows
the classification scheme of ependymomas. Histologic grade
is the most important prognostic factors of the pediatric
ependymoma. The high-grade variant is both locally invasive
and may show subarachnoid dissemination. Merchant et al

summarized the histologic characterization and the outcome
of 50 patients. Their results showed that poor clinical results
paralleled histopathologic grade.8

The outcome of children with intracranial ependymomas
has improved significantly during the last few years. Other-
wise, their prognosis is not better than other pediatric brain
tumors. In infants, they have typically poorer outcome.
Recent reports demonstrate a 5-year overall survival rate
not more than 40 to 65% in children with intracranial
ependymomas.9–12 Pediatric Oncology Group findings sug-
gest that the poor survival estimates frequently reported for
infants are most likely related to the higher incidence of
infratentorial tumors, the lower rate of complete resection,
and the delay of the administration of radiation therapy.13

The extent of surgical resection appears to be the other
important prognostic factor in outcome for children with
intracranial ependymomas. In patientswith complete remov-
al, 5-year survival is 67 to 80%; 5-year progression-free
survival is 51 to 75%.14–16

Studies have shown that patients with ependymoma who
receive radiation therapy have a better outcome thanwho are
not treated with irradiation.17,18 However, there is no stan-
dard protocol for optimal management for children with
intracranial ependymomas. Total/near-total surgical resec-
tion with an acceptable neurologic outcome combined with
postoperative radiation therapy is the current treatment
modality. Immediate postoperative irradiation is not widely
accepted in the treatment of children < 3 years of age.
Optimal radiation dose remains controversial. Most recent
reports recommend local field radiation therapy. Stereotactic
radiosurgery has been applied to manage recurrent or resid-
ual intracranial tumor in some institutions. Some reports
described that adjuvant chemotherapy did not influence
survival of patient with anaplastic ependymomas.18–20

The most common location for infratentorial ependy-
moma is within the fourth ventricle. The selected surgical
approach may be a suboccipital craniotomy with or without
C1 laminectomy depending on the extension of the tumor in
the cervical region. Surgical resection appears to the most
important prognostic factor; therefore the best effort to
perform total or near-total resection should be made.21,22

In conclusion, the ependymomas of the children are diffi-
cult to control, and surgical removal remains the mainstay of
the treatment. Despite a gross total resection, the tumor may
regrow, and a second surgery might be necessary. Transfor-
mation to grade III anaplastic ependymoma is also possible
for grade II cases. The correct grading of intracranial ependy-
momasmay be difficult for the anaplastic variant because the
common criteria for anaplasia are not completely reliable for
all cases.13,22 Ependymomas in young infants have a worse
prognosis than older children, so we need a grading scheme
with a proven general ability to distinguish grades and to
predict the evolution of individual cases.23Also new radiation
therapy techniques and chemotherapeutic agents need to be
developed. Postoperative irradiation is not recommended in
the treatment of grade II ependymomas for children < 3
years of age. Total tumor removal should be attempted in
the first operation.
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Fig. 1 Axial initial magnetic resonance imaging scans show posterior fossa mass filled in fourth ventricle (A) with nonhomogeneous slight
contrast enhancement (B). Severe hydrocephalus can be seen with temporal horn filling secondary to the obstruction of the fourth ventricle.
Postoperative axial (C) and coronal contrasted images (D) show complete resection of the mass with opening of the fourth ventricle and relaxation
of the temporal horns. The shunt valve can be seen subcutaneously on axial images.
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Fig. 3 Inıtial microscopic evaluation of the case after first operation. (A) Moderately cellular tumor composed of monomorphic cells with round to
oval nuclei containing “salt and pepper” pattern of chromatin. Radially arranged ependymal cell processes become thinner toward the vascular
wall leaving an acellular zone around the blood vessel, called “perivascular pseudorosette,” a key histologic feature for ependymoma (hematoxylin
and eosin [H&E] �100). After the second operation (B) abundant endothelial proliferation, microvascular proliferation, hypercellularity with
nuclear hyperchromasia, pleomorphism, numerous mitoses, and pseudopalisading necrosis warrants a diagnosis of anaplastic ependymoma
when seen throughout the lesion (H&E �200). Moreover (C), focus of coagulative necrosis, nuclear pseudopalisading was prominent around the
necrotic areas, tumor cells oriented closer to viable areas emphasizing anaplastic changes (H&E �200). Ki-67 immunolabeling index is an
independent prognostic factor and accurate predictor of outcome in patients with intracranial ependymoma (D). The index was 10% in the first
operation that increased to 35% for our case in this image (Ki-67 �200).

Fig. 2 Postcontrast axial (A) and coronal (B) images show regrowth of the mass lesion with strong contrast uptake. Fourth ventricle and brainstem
compression with attachment of the tentorium can be seen.
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Table 1 Classification of ependymal tumors

Grade I Including subependymoma and myxopapillary ependymoma

Grade II Corresponding to ependymoma

Grade III Comprising anaplastic ependymoma

Journal of Neurological Surgery Reports Vol. 76 No. R1/2015

Malignant Transformation of Ependymoma Sarıkafa et al. e155


