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INTRODUCTION

• Ependymoma third most 
common CNS tumor in 
children

• About half of all cases arise 
in children younger than 5 yrs

• Sites:
 Intracranial

• Supratentorial

• Infratentorial

 Spinal canal Tumors

• In children approximately 
2/3rd arises in the ependymal
lining of 4th ventricle

• Posterior fossa tumours
typically present with 
symptoms & signs of ↑ed
intracranial pressure
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IMAGING

• MRI: imaging modality of 
choice

• The entire neuraxis needs to 
be imaged to rule out 
leptomeningeal spread

• Large, relatively well 
circumscribed tumor with 
displacement rather than 
invasion of adjacent 
structures

• Extension through the 
foramen magnum into the 
upper cervical region not 
uncommon
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-Courtesy: Perez & Brady’s Principles & Practice of 

Radiation Oncology 6E(2013)

-Biswas et al. J Pediatr Hematol Oncol 2010;32:e38–e41.



HISTOLOGICAL SUBTYPES OF 

EPENDYMOMA
• Myxopapillary

ependymoma/subependymo

ma (WHO grade I)

• Ependymoma (WHO grade 

II)

• Anaplastic ependymoma

(WHO grade III)

• Changes in 2016 WHO 

classification system:
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-Louis DN et al. Acta Neuropathol 2016;131:803-20. -courtesy: CERN foundation



MYXOPAPILLARY EPENDYMOMA

• Myxopapillary ependymomas commonly located in the conus filum
terminale region of the spinal cord

• Usual presenting symptom: back pain

• Despite LG histology, leptomeningeal spread is not uncommon

• Surgical resection mainstay of treatment

 complete resection usually possible for tumour in the filum

 complete resection difficult & may be associated with significant 
neurological sequel for tumour in the conus

• If tumour not resected en bloc/ macroscopic residual tumor Post-
op RT ↑es local control in this high risk situation

• RT dose: 50.4Gy/28#/5.5 weeks

• RT volume: GTV+1.5 cm/1 vertebrae craniocaudal margin+ IM+ 
SM

• Patients with leptomeningeal seeding at diagnosis/relapse: curative 
intent CSI boost to the primary site
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EPENDYMOMA

• Surgical resection mainstay of treatment

• The completeness of surgical resection  most powerful 

prognostic factor 

• Currently, complete resection achieved in 70% -90% of 

supratentorial & spinal ependymomas

• Complete resection-less frequently possible in patients with 

infratentorial ependymomas

• “Second-look” surgery may be considered, if feasible, either 

after the realignment of structures that takes place following 

resection of an initially bulky tumor in an often unstable young 

child or after chemotherapy
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ROLE OF RADIOTHERAPY IN EPENDYMOMA

• Postoperative radiotherapy  standard of care for all children 

(>12 months) with ependymoma

• Omission of RT may be considered acceptable in:

 complete resection in patients with ependymoma of the spinal cord  

(DFS approaches 100%)

 selected patients with supratentorial ependymoma in non-eloquent 

areas, which can be resected with a wider margin

• In the past, CSI recommended for treatment of infratentorial

(HG) ependymoma

• However local conformal RT is the present standard of care
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RADIOTHERAPY TARGET VOLUME

• GTV: tumour bed + 

residuum + any extension 

caudal to the foramen 

magnum

• CTV: GTV+0.5-1 cm 

margin

• PTV: CTV+ IM+SM 

(usually 3 mm)

8-Courtesy: Perez & Brady’s Principles & Practice of Radiation Oncology 6E(2013)



RADIOTHERAPY TIME DOSE 

FRACTIONATION SCHEDULE

• Evidence for a dose–response in ependymoma, with improved 

tumor control with doses >45 to 50 and even 54 Gy

• The current standard for children with intracranial 

ependymoma older than 18 months is a dose of at least 54 

Gy/30#/6wks

• Higher dose desirable in patients with macroscopic residual 

disease-59.4Gy/33#/6.5wks (CTV beyond the foramen 

magnum may be reduced at 54Gy)

• Hyperfractionated radiotherapy up to a total dose of 60-70Gy 

feasible but without clear evidence of benefit, particularly in 

the context of improved surgery and modern radiotherapy 
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ROLE OF CHEMOTHERAPY IN 

EPENDYMOMA

• The role of chemotherapy in ependymoma remains to be 

defined.

• Indications:

 Infants with ependymoma to delay/avoid cranial RT

 Post-operative residual disease to facilitate complete resection during 

second-look surgery

• Active agents: Vincristine, Etoposide, Cyclophosphamide, 

Cisplatin/Carboplatin

• Outcome: Use of post-op chemotherapy alone to delay/avoid 

cranial RT associated with inferior PFS compared with surgery 

followed by post-op RT approach
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PATTERNS OF FAILURE 

& SALVAGE TREATMENT

• Failure:
 Local

 Leptomeningeal

 Local & leptomeningeal

• Salvage treatment:

 Resurgery

 Reirradiation: local/CSI for local/leptomeningeal failure

 Chemotherapy
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RECENT UPDATES

• Molecular classification of ependymoma

• Current SIOP studies

• Current ACNS studies

• Current consensus on the clinical management of 

ependymoma in the era of molecular pathology

12



MOLECULAR CLASSIFICATION OF 

EPENDYMOMA
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-Cancer Cell 2015;27, 728–743.
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SIOP EPENDYMOMA 

STUDY II
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COG ACNS-0831 STUDY

• Phase III trial in young children with newly diagnosed 
ependymoma

• No residual disease; no disseminated disease-research 
questions:
 whether adding chemotherapy after RT results in improved survival 

over RT alone

 whether children with supratentorial nonanaplastic ependymoma who 
receive a complete resection or who achieve a complete remission after 
being treated with chemotherapy can be successfully treated without 
RT

• Residual disease; no disseminated disease-research 
question:

 whether adding chemotherapy before and after RT results in 
improved survival compared with previous studies of children 
who did not receive additional chemotherapy after RT
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CONCLUSIONS

• Surgery-mainstay of management, complete resection should 
be attempted whenever feasible

• Post-operative RT improves local control & PFS

• For localised disease-local conformal RT

• For leptomeningeal dissemination- CSI boost

• The role of chemotherapy evolving

• The future holds promise for risk adapted therapy as per the 
molecular classification of ependymoma
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