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CNS TUMORS - CLASSIFICATION



Το νευρικό σύστημα



Location

Supratentorial tumors

Infratentorial tumors

CNS tumors



Location



Histology

The nervous system consists mainly of neurons (~2×10¹⁰) and neuroglial cells (~8×10¹⁰)



Histology
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Molecular Profiling of DNA Methylation 
Patterns

Capper, Jones, et al. Nature 2018



CNS tumor methylation classes and control tissue methylation classes of the reference cohort

Development of a large, high-quality tumor set with good annotation

Capper, Jones, et al. Nature 2018

Classification of CNS Tumors based on 
DNA Methylation Profile



CNS Tumours
Stefan Pfister et al

2018
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Low Grade Gliomas (LGG)

Pediatric Gliomas: Current Concepts on Diagnosis, Biology, and Clinical Management D. Sturm, St. Pfister, D. Jones, 
Journal of clinical Oncology, 2017



High Grade Gliomas (ΗGG)



Ependymomas

• DNA methylation profiling 
of ependymomas 
identifies 9 molecular 
subgroups, 3 in each 
anatomical compartment 
of the CNS

• YAP1 and RELA fusions 
characterize two distinct 
groups of supratentorial 
ependymoma

• Patients with PFA or 
supratentorial RELA-
positive ependymoma 
show dismal prognosis

Pajtler et al., 2015, Cancer Cell 27, 728–743
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WHO 2016 : 
No CNS-PNETs anymore!

Sturm et al., 2016, Cell 164, 1060-1072



Embryonal Tumors-Medulloblastoma (2012)

M. Taylor Acta Neuropathol (2012) 123:465-472



Cavalli et al., 2017, Cancer Cell 31, 737–754

Embryonal Tumors-Medulloblastoma (2017)



Ø Second-generation molecular subgrouping of medulloblastoma: an international meta-
analysis of Group 3 and Group 4 subtypes

Sharma T, Schwalbe EC, Williamson D, Sill M, Hovestadt V, Mynarek M, Rutkowski S, Robinson GW, Gajjar A, Cavalli F, Ramaswamy V, Taylor MD, 
Lindsey JC, Hill RM, Jäger N, Korshunov A, Hicks D, Bailey S, Kool M, Chavez L, Northcott PA, Pfister SM, Clifford SC.  Acta Neuropathol. 

Embryonal Tumors-Medulloblastoma (2019)



WHO Classification 
of Tumors of CNS (2016)



Grading



Grading

I-II        Low Grade

III-IV    High Grade



Integrated and layered diagnosis 

• Localization of tumor 

• Histopathological classification 

• CNS WHO grade 

• Molecular Information 

WHO CLASSIFICATION 2021

Louis et al, Acta Neuropathol, 2016

final diagnosis

Cerebrum

Integrated diagnosis Supratentorial ependymoma, NOS

Histopathological classification Ependymoma

CNS WHO grade 3

Molecular Information Derivatives extracted from FFPE tissue were of insufficient 
quality for sequencing and insufficient tissue remained for FISH 
studies



Major restructuring of diffuse 
gliomas
• Incorporation of distinct pediatric-

type vs adult-type entities
• Additional molecularly defined 

entities

Restructuring of 
ependymomas to 

recognize distinct location-
based and molecular 

entities

Additional molecularly-
defined embryonal 

tumors

WHO CLASSIFICATION 2021: SPECIFIC CHANGES


