Pediatric Neuroglial Tumors: A Review of Ependymoma and Dysem...  https://www.sciencedirect.com/science/article/abs/pii/S088789942400151¢

ScienceDirect

Pediatric Neurology

Volume 156, July 2024, Pages 139-146

Topical Review

Pediatric Neuroglial Tumors: A Review of
Ependymoma and Dysembryoplastic Neuroepithelial
Tumor

Melissa Arfuso MD ° %, Sandeepkumar Kuril MD ® 1, Harshal Shah ¢, Derek Hanson MD ° € © =

Show more

g Share 99 Cite

https://doi.org/10.1016/j.pediatrneurol.2024.04.022 A
Get rights and content 71

Section snippets

Ependymoma

Ependymomas are the third most common type of malignant pediatric intracranial neoplasm, constituting on
average about 6% to 10% of CNS tumor diagnoses in children.!2

These neuroepithelial tumors develop from ependymal cells, which line the ventricular system, with some
research showing that supraventricular ependymoma originates from radial glial cells.? These tumors
predominantly occur in males and are most prevalent in early childhood. Pediatric ependymomas are
primarily located...

Posterior fossa ependymoma

Posterior fossa ependymomas account for about 65% to 75% of pediatric ependymomas.!” These tumors
primarily develop near the fourth ventricle and can cause symptoms of obstructive hydrocephalus, such as
ataxia, vomiting, early morning headaches, and occasionally cranial nerve palsies, depending on the tumor's
size and location. These tumors are characterized by location (midline versus lateral) as this impacts their
resectability and thus prognosis.®

Posterior fossa ependymomas are divided into...

Supratentorial ependymoma

Supratentorial ependymomas are less common than posterior fossa ependymomas and often present with
headaches, seizures, or focal deficits, depending on their location. These tumors are divided into two main
groups based on genetic characteristics: ZFTA and YAP1 fusion types.
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ZFTA fusion tumors, which account for about 70% of supratentorial ependymomas, have a median age of onset
of 8years and may be seen in adults.” Tumors of this group are more aggressive and have a poorer prognosis.
These...

Myxopapillary ependymoma

Myxopapillary ependymomas predominantly occur in the caudal cord region and account for 25% of all spinal
cord tumors. These tumors typically present with symptoms such as lower back pain, lumbar radiculopathy
(including tingling and weakness in the lower extremities), and bowel or bladder dysfunction. The median age
at diagnosis is 39 to 41years, and in the pediatric population these tumors are usually found in adolescents or
teens.* These tumors generally have a favorable prognosis, with...

Metastatic disease

Metastasis is not an uncommon phenomenon for ependymomas due to their location in the CSF.24 Metastasis
is most often found in disease recurrence, with the majority of metastases found to be arising from the
posterior fossa.2> Isolated distant metastases account for 3% to 7% of relapses, whereas coexisting local and
distant metastases account for 10% to 20% of relapses.2627 Metastasis is most commonly within the CNS,
either near the primary site or in the spinal cord.?® Metastasis outside of...

Treatment

Treatment of ependymoma requires a multidisciplinary approach across teams compromising a
neurosurgeon, neuro-oncologist, radiation oncologist, neuro-radiologist, and neuropathologist. In an effort to
reduce treatment-related morbidities and improve outcomes, treatment paradigms and approaches have
evolved over the past few decades. Surgery with or without radiation therapy (RT) are the two cornerstones of
treatment modalities for all types of ependymoma. The majority of the ependymomas in...

Future considerations

Understanding the molecular landscape of ependymomas has shed light on the intratumoral and spatial
heterogeneity and has revealed that molecular subgroups have distinct clinical outcomes. Current clinical
trials are moving away from utilizing histologic features like anaplasia toward decision making in the context
of molecular characteristics, except for supratentorial ependymomas where histology still appears to be
important. Recent clinical trials are incorporating genomic profiling to...

Recurrent intracranial ependymoma

Despite multimodal treatment, approximately 30% to 35% of patients with ependymoma relapse. Around 80%
of relapses are local, but distant recurrence is seen in around 10% of patients.> Although there is no standard
of care for recurrent or relapsed ependymomas, surgical resection or reirradiation, wherever feasible, has
been shown to improve survival time. Unfortunately, many relapses follow an indolent chronic course and 90%
of relapsed patients die from their disease.53, 54, 55 Craniospinal...

Dysembryoplastic neuroepithelial tumors

DNETs are a type of low-grade gliomas mostly found within the pediatric population. DNETs are World Health
Organization grade [ tumors classified within glioneuronal and neuronal tumors. Although they typically
follow a benign course characterized by slow growth, they do have a very low chance of becoming malignant.
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DNETs were first discovered in 1988, where Daumas-Duport etal. identified a unique glioneuronal tumor in 39
patients found to be causing partial complex seizures refractory to...

Conclusion

Ependymomas and DNETs are common pediatric neuroglial tumors, each with distinct biology, molecular
characteristics, classification systems, and clinical behaviors. These unique features underscore the
importance of a tailored approach to diagnosis, treatment, and management of these tumors. Advances in
molecular diagnostics have revolutionized our understanding of ependymomas, allowing for more precise
categorization and treatment strategies that aim to improve patient outcomes. Similarly, the ...
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Pediatric brain tumors are the most common solid malignancy Ependymoma
in children, Although categorized by their location in the central

nervous system (ONS), this group of tumors is highly heteroge-
neous, composed of numerous different tumor types, each with a
unique cell of origin, clinical behavior, and prognosis. Advances in
molecular diagnostics have pushed the field of pediatric neuro-
oncology forward in recent years, Tumors that were once consid-
ered a singular diagnosis are now known to be multiple entities
with a unique genetic signature; this has led to more tailored and
complex treatment and management approaches for patients.
Given the wide range of neurological issues that children with CNS
tumors face, pediatric neurologists play a crucial role in their care.
In this review, we focus on two specific pediatric neuroglial tumors
ependymoma and dysembryoplastic neuroepithelial  tumor
(DNET). These tumors often exhibit symptoms and complications
that necessitate the expertise of pediatric neurologists. A thorough
understanding of the clinical presentation, diagnosis, and treat-
ment of these tumors is essential for physicians to provide the best

Ependymomas are the third most common type of malignant
pediatric intracranial neoplasm, constituting on average about 6%
to 10% of ONS tumor diagnoses in children,

These neuroepithelial tumors develop from ependymal cells,
which line the ventricular system, with some research showing
that supraventricular ependymoma originates from radial ghal
cells,” These tumors predominantly occur in males and are most
prevalent in early childhood. Pediatric ependymomas are primarily
located intracranially, most commonly in the posterior fossa, fol
lowed by supratentorial regions, but can occur infrequently in the
spine

Symptoms at initial diagnosis of ependymomas can vary but are
often related to increased intracranial pressure, particularly in tu-
mors located in the posterior fossa These tumors can intermupt
cerebrospinal fluid flow in the fourth ventricle, kading to
obstructive hydrocephalus. Typical presenting symptoms include

03/06/2024, 15:59



Pediatric Neuroglial Tumors: A Review of Ependymoma and Dysem...

possible neurological care for these children

* Communiations should be addressed 10: Dr. Hanson: Hackensack University
Medical Center: 30 Praspect Ave.: Hackensack. Nj 07601
E-madl addvess: derex ha v D. Hasson)
' Drs. Arfuso and Kuril were equally responsible for the work described in the
paper and will be joint first authors.

nausea, vomiting, early moming headaches, balance and coordi-
nation issues, gait abnormalines, and, in infants, increased head
crcumference. Ependymomas can also cause seizures or focal
neurological deficits, most often caused by supratentorial tumors
due to mass effect. Spinal cord ependymomas may present with
focal deficits, myelopathies, or radiculopathies, depending on the
spinal level affected.
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