
ROSETTE FORMING 
GNT

MX
IH

C

Biphasic solid-cystic, tumor: 
neurocytic rosettes and piloid 
astrocytic components. Neurocytic 
rosettes surround neuropil core.
POS: Neurocytic = Synap, MAP2; 
Glial = GFAP
NEG: BRAF V600E, IDH1/2
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o

SUBEPENDYMAL 
GIANT CELL TUMOR

MX

Circumscribed 
glio-neuronal tumor with 
large gemistocyic or 
ganglion-type cells. 
Mitoses, tumor 
lymphocytes and 
hyalinized vessels 
present.

I

SUBEPENDYMOMA

MX
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C

Ventricular tumor. Clusters of 
small nuclei arranged in 
fibrillar matrix with occasional 
microcysts. Rarely forming 
rosettes. 

POS: GFAP
NEG: EMA, Ki67 (<1%)

I
CHORDOID GLIOMA 
OF 3RD VENTRICLE

MX
IH

C

Solid neoplasm w/ cords and nests 
of epithelioid tumor cells. 
Lymphoplasmacytic infiltrates 
present. Mucinous stroma common. 
Rarely fibrotic.

POS: GFAP, TTF-1, CD34, Ker 
(var), S100 (var)
NEG: P53 (weak), Synapto, IDH1

II

R

i

CHOROID PLEXUS 
CARCINOMA

IH
C

POS: CK7, p53 (50%)
NEG: S100, TTR, EMA, 
INI1 (Retained)

CNS TUMOR MAP, 2023 WHO-5 REVISION WITH
MOLECULAR INTEGRATION
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Microscopic findings

POS:
NEG:

Trans, mutation, genetic landscape

DDX here….
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Microscopic findings
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Trans, mutation, genetic landscape

DDX here….
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Microscopic findings
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Trans, mutation, genetic landscape

DDX here….
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Microscopic findings
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Trans, mutation, genetic landscape

DDX here….
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Microscopic findings
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Trans, mutation, genetic landscape

DDX here….
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* Tumor summaries below may not necessarily state the formal WHO preferred 
terminology, in the name of brevity.
# Not all CNS tumors are described here. Specifically, this chart will not address 
meningiomas, CNS lymphomas or mesenchymal tumors.

0 - 24 months 2- 10 years 10-50  years > 50 years
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INFANT HIGH-GRADE 
GLIOMA

POS (if mutated): ALK1, 
panNTRK, ROS1
NEG: retained INI1/BRG1 

E
R

b
o

b
o

II III

OLIGODENDROGLIOMA

IH
C

POS: IDH1 (90%), ATRX 
(retained), S100, OLIG2    
NEG: GFAP (mostly) i

II III

o

PILOMYXOID ASTROCYTOMA 
VARIANT OF PILOCYTIC 

ASTROCYTOMA

POS: GFAP, S100, ~CD34, Ki67 
(up to 20% labeling) 
NEG: BRAF V600E, H3K27M

E
R

LE
GE

ND

E = EGBs   R = Rosenthals
     = Seizures
     = Perivascular pattern

   = Enhancing
   = Cyst+mural nodule

   = Calcifications

b = BRAF alteration

i  = IDH1/2 mutation

o = 1p/19q co-del

   = Low grade
   = Grade III
   = Grade IV
   = Not elsewhere classifed

I

DNET

IH
C

Oligo-like: POS: S100, 
OLIG2, CD34 (focal)
NEG: GFAP (in oligo-like), 
IDH1

I

i

o

DESMOPLASTIC 
INFANTILE 

ASTRO/GANGLIO
POS GFAP, reticulin 
fibres, Synap (neurons), 
desmin (rare)

I

PAPILLARY GLIONEURONAL 
TUMOR

MX

Low-grade biphasic glioneuronal tumor 
arranged in pseudopapillae surrounding 
hyalinzed vessels. Intervening 
ganglionic cells with neuropil. 

I

CENTRAL 
NEUROCYTOMA

MX
IH

C

Intraventricular round cell 
neurocytic tumor with prominent 
intralesional vessels and 
pseudorosettes. Anaplastic 
cytology = “atypical”.
POS: Synap, NeuN, MAP2
NEG: Cga,  GFAP, Ki67 usu <2%.  If 
>2% = “atypical”
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o

EXTRAVENTRICULAR 
NEUROCYTOMA

IH
C

POS: Synap (mostly)
NEG: Cga,  IDH1, GFAP 
(mostly) , Ki67 usu low

II

i

DYSPLASTIC CEREBELLAR 
GANGLIOCYTOMA

MX

Expansion of molecular and 
internal granule layers with 
variably sized ganglionic cells 
that preserves overall 
architecture. 

?I

ASTROCYTOMA 
(IDH MUT)

MO
L

IDH mutated & 
CDKN2A/B homozy. 
Deletion.  Additionally: 
TP53 mut, ATRX mut, MGMT 
hypermeth i

CEREBELLAR 
LIPONEUROCYTOMA

MX
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C

Neurocytoma with prominent 
neoplastic adipocyte-like 
component. 

POS: Synap, NeuN, MAP2, 
GFAP (focal)
NEG: Ki67 (usu <10%)
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PINEOCYTOMA

IH
C

POS: Synap, NF, MAP2 
(var), CgA (var)
NEG: GFAP, S100

I PINEAL PARENCHYMAL 
TUMOR - 

INDETERMINATE

MX

Two patterns: Diffuse 
neurocytoma-like and 
lobulated/nested pattern 
w/ distinct vessels. More 
cellular and occasional 
dysplastic gangloid cells.

? II
? III

PAPILLARY TUMOR OF 
PINEAL REGION

MX

Biphasic solid and papillary 
tumor with ependymoma-like 
pattern, hyalinized vessels and 
occasional PAS+ cytoplasmic 
globules

? II
? III

MEDULLOBLASTOMA

MO
L

4 molecular groups:
WNT  - Older children, some 
adults. 
SHH-TP53 wt  - Often 
hemispheric & 
Desmoplastic/EN. 
SHH-TP53 mut - TP53 mut 
confers worse prognosis
G3/4 - Infants/children. 
Large/anaplasia & MYC amp

ATYPICAL 
TERATOID/RHABDOID 

TUMOR
POS: INI1 or BRG1 
(aberrant loss), GFAP 
(focal), 
~desmin/CK/SALL4
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INFANT-TYPE HEMISPHERIC 
GLIOMA, GENETICALLY 

DEFINED

CNS NB-FOXR2: Olig2, Synaptophysin, GFAP
CNS HGNET-MN1: GFAP
CNS HGNET-EFT-CIC: NUT1
CNS HGNET-BCOR: GFAP, B-cat (nuc), BCOR
CNS HGG-ALK/ROS/NTRK: ALK1, ROS1, NTRK

PLNTY

IH
C

POS: GFAP, CD34 
(strong), +/- BRAF
NEG: Cga, IDH1, Synap, 
Ki67 usu low

I

i

PEDIATRIC 
LOW-GRADE GLIOMA, 

ALK FUSION
POS: GFAP, Alk, 
NEG: Ki67 (very low)

DICER1-ASSOCIATED 
CNS SARCOMA

IH
C

POS: Desmin (focal), myogenin 
(focal)    NEG: GFAP, Olig2, 
               Synap, INI1 (retained)
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ANGIOCENTRIC 
GLIOMA

IH
C

POS: GFAP, MYB, EMA 
(dot-like), D2-40
NEG:Ki67 (<5%), Synap, 
p53, Olig2, IDH1
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GBM, GIANT CELL
IDH + H3 WT

MX
IH

C

Glioma with many large/giant cells. 
Often assoc. MMR deficiencies.

POS: S100, ~GFAP, ~EMA/CK
NEG: H3, retained INI1/BRG1, MMR loss
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GLIOBLASTOMA 
(IDH + H3 WT)

IH
C

POS: GFAP, IDH1 R132H, 
p53, S100,  focal INI-1 
loss     
NEG: H3K27M, CK5/6 i

b
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DIFFUSE MIDLINE 
HIGH-GRADE GLIOMA, 

H3K27M

IH
C

POS: GFAP (var), H3K27M, 
OLIG2, MAP2
NEG: retained INI1/BRG1, CGA, 
ATRX, OLIG2
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DIFFUSE HEMISPHERIC 
GLIOMA, G34R MUT

MX Embryonal or GBM-like 
patterns

DX H3 G34 mut, ATRX loss

EPENDYMOMA 
(SPINAL CORD)

IH
C

POS: GFAP, S100,  EMA 
(dot-like)
MYCN+ in rare subtype 
(no H3K27m)

II
III

MYXOPAPILLARY 
EPENDYMOMA

IH
C

POS: GFAP, S100, CD99, 
Ker AE1/3
NEG: CK5/6, CK7, CK20, 
EMA, Ki67 (<1%)

I
?II

EPENDYMOMA (PF)

IH
C

POS: GFAP, S100,  EMA 
(dot-like)
H3K27me3: Lost in 
EPN-A, Retained in 
EPN-B

II

III

PINEOBLASTOMA

MX

Embryonal, hypercellular 
tumor of pineal region with 
focal rosette formation. 
Often invasive and 
disseminated. 

EMBRYONAL TUMOR 
WITH MULTILAYERED 

ROSETTES

IH
C

POS: LIN28 (strong & diffuse), 
Synap (neuropil)
NEG: INI1 (retained), GFAP

pHGG, H3 and IDH WT

MO
L

IDH & H3 wt. Intact 
CKDN2A/B.  PDGFRA(RTK1 
type), EGFR (RTK2 type), 
MYCN (MYCN type) b

i

DIFFUSE LOW GR. GLIOMA, 
MAPK PATHWAY ALTERED

MX

Bland, infiltrative glial lesion, 
some with oligo like 
morphology (FGFR1 mutated) 
or pilocytic morphology 
(BRAF mutated)

b

i

EPENDYMOMA (ST)

IH
C

SP-YAP1: GFAP, S100,  EMA 
(dot-like), no LICAM

SP-ZFTA: Cyclin-D1,  L1CAM, 
p16 null

II

III

MULTINODULAR AND 
VACUOLATING GNT

MX
IH

C

Nodular arrangement of neurons with 
nucleoli and pericellular vacuoles. 
Multinucleated neurons are absent
POS: OLIG2, MAP2, weak Synapto
NEG: Chromogranin, NeuN, GFAP

GANGLIOGLIOMA

IH
C

POS (Neuron): MAP2, Synap, 
BRAF V600E, CD34
Rarely: H3K27M in 
non-infiltrative, temporal cases

I
III

b
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PILOCYTIC 
ASTROCYTOMA

IH
C

POS: GFAP, ~OLIG2, BRAF 
V600E (supratent) 
NEG: p53, IDH1/2

b
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I

CRIBRIFORM 
NEUROEPITHELIAL TUMOR

POS:EMA, Tyrosinase, 
GFAP (var)
NEG: INI1 loss

GBM, EPITHELIOID
IDH + H3 WT

MX

PXA-like glioma with epithelioid 
cells, younger pts

MO
L

IDH WT,H3 WT, BRAF V600E (50%), 
CDKN2a del
High mutation burden + MMR gene 
mutations

b
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I

II CHOROID PLEXUS 
TUMOR

IH
C

POS: CK7, TTR, S100 
(var)
NEG: CK20, EMA 
(weak)

MYXOID 
GLIONEURONAL 

TUMOR

MX

DNET-like tumor arising in 
septum pellucidum > lateral 
ventricles. Myxoid stroma, 
microcysts and 
rosette-formations. Defined 
by PDGFRA K385I/L 
mutation

E
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I DIFFUSE 
LEPTOMENINGEAL GNT

MX

Oligodendroglial-like tumor with 
predominant leptomeningeal 
growth pattern and lesser ganglion 
cell / neuropil component

MO
L

KIAA-BRAF fusion (75%), del 1p 
(50%), rare 1p/19q del. No BRAF 
V600E or IDH1/2.

R
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b

PXA

IH
C

POS: GFAP, BRAF V600E, MAP2 
(var), CD34 (var)

NEG: p16 null (usually), IDH1

II III
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HIGH GRADE 
ASTROCYTOMA WITH 

PILOID FEATURES

MX
IH

C

Cellular, moderately pleomorphic 
infiltrative tumor with pilocytic 
morphology, vascular proliferation and 
focal areas of necrosis.
POS: GFAP
NEG: ATRX (loss), IDH1, H3K27M

E
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ASTROBLASTOMA, 
MN1 ALTERED

IH
C

POS: GFAP (var), S100, 
EMA (var), Olig2 (usu)
NEG: IDH1, BRAF V600E

b
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DIFFUSE GNT W/ OLIGO-LIKE 
FEATURES AND NUCLEAR CLUSTERS 

(PROVISIONAL)

MX

Cellular, infiltrative oligo-like 
morphology with scattered 
“pennies-on-plate” clusters of 
pleomorphic nuclei

b

i

DIFFUSE ASTROCYTOMA, 
MYB ALTERED

MX
IH

C

Bland, minimally cellular round 
glial cells with entrapped 
neurons and vague perivascular 
arrangement
POS: GFAP, ATRX
NEG: OLIG2, IDH1, CD34

o

i

II IIIASTROCYTOMA 
(IDH MUT)

IH
C

POS: GFAP, TP53, IDH1 
(80%)
NEG: ATRX (loss)

MO
L

(80%) IDH1/2 mut & TP53 mut + 
CDKN2A/B retained
MGMT promoter methylation 
(50%)


