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[Abstract] The 2021 WHO Classification of Tumors of the Central Nervous System (fifth edition)
was released. One of the biggest differences between new edition tumors classification and the previous
editions is that the pediatric - type diffuse low - grade gliomas and the pediatric - type diffuse high - grade
gliomas are classified into independent tumor families. This change is based on the fact that although
pediatric - type diffuse gliomas morphologically resemble their adult counterparts, while their molecular
genetics features are completely different, and the prognosis of these tumors with different molecular
genetics features is different accordingly, so different treatment strategies are needed. Physicians and
surgeons need to know of the features of these pediatric - type diffuse gliomas. This paper reviews the
existing literature, and the pathological reports and imaging data of our hospital, summarizes the imaging
and pathological diagnostic features, as well as the clinical manifestations, prognostic features and treatment
suggestions of these pediatric-type diffuse gliomas. This review will provide an annotation from the view of
diagnosis and treatment on pediatric-type diffuse gliomas for the physicians and surgeons.

[Key words] Glioma; Central nervous system neoplasms; Guidelines; World Health
Organization; Magnetic resonance imaging; Pathology; Child; Review

This study was supported by the Science and Technology Key Research and Development Project of
Zhejiang Province (No. 2021C03067).

Conflicts of interest: none declared

doi: 10.3969/j.issn.1672-6731.2021.09.009

FE A0 WA BB R SR R0 (000 455 :2021C03067)

YEA B0AV : 310009 BUH , W7 VLK 2 5 2 e B 55 1 g b 2 AR (PSS R T ol ) L s BRH (O i r Lok A
R VFEZR) AR GE & R

DNEEBR 5 4 i 0 % A SO ) 4 ik

EIRVEE ¥R, Email : jiangbiao@zju.edu.cn; 1k @ X, Email : 2jm 135@zju.edu.cn



. 792 - o ] B AR A 20 80 2 2 2021 4F- 9 J1 5 21 4

9l ChinJ Contemp Neurol Neurosurg, September 2021, Vol. 21, No. 9

H 20t 22 70 AR 5 T AE 81 (WHO) 4540
B R M 2 R G IR A A — iRl i, 2 2021 4F
6 7 WHO Al i 28 7 G5 g o3 25 (3 LR, LT 1]
FRBT R M 5328 ) KA, D1 48 40 34, 4346 2016 4F
WHO X it 28 22 G0 8 43 28 58 0O A8 1T he (LA 7
FRER VU R 1T W) 76 N 3k 6 AN RRAS o 5 i 98 43 2%
MBI 5y 2608 2 1 5 58 U RRAE 1T RS AL,
B PR S B T X B 2 R G R 412 W 1
PEAT R K S A T2 Wiks {0 0L R R
BIF R SE o RS ST AR A 2R R G MR A 2%
FEB S I -4 WHO B 4l 4
(cIMPACT-NOW ) XJ H#iX fift 28 22 4t i 98 43 12 Wi 43
Y K i HEAT AN FE R UR I, O K A 7 AN TR D5 TR T
B o BTN IR 43 2 28 5 i — D R R g R T
BTG — i A 20 5y 1 R A AH 45 A 1012 W A
3, X Al G F T RS B 2 TS 4 T Y b
oIS A HLA A5 DX ) v AN B A A e R S A 5 DL KT
B M S R i gRE 1 A A R R AL RN TS R AE O
AR FIRIT -

XF TR 2 b R bR g, L AL S N B AR 20
ZURIEAS LR AL, H 5 F 3 A 58 &R (A, B b
Ji g o 2R I 4 LB R R R 4R BB R TL
B, R AR IR R A Y R R — BT IE
ZWARIE LAY MR [ RE AT R A TN A
HAE . TERMERE 228 50N 39T ik ZR AR AL A
K HE AL, WS [R] B Jge 28 0 1 2 28 B9 IR IT b RE A7 AE 22
S o AR SCARL X BT R R 43 28 L B A R 18 M T T
12 W I R IE YT (TS BEAT A3 SR, LR I R [

ERALIZ W 5 iR T #IL,

— L EE R R i M I TR 4 3 2

Hy )L 2 A k8 P S SR 1Y A BIL TR YR T
SVTUE 35 BN R AT AR KON TR B W i 8 o 2 4
L EE AU R 18 P T T U8 Bl 43 Sl W R 2K B L B R R
18 P A 2 91 e g R L B R R 1 v ) e O
(R 1), IFAE S WU RS TT R il 1 57 48 6 b Ji 9 2%
R RB R IE 41 M8 , MYB S MYBLI 75 5 R ;
AN Z I PEAR GO w2 1 g s IR 18 R 3
JBE 598 , MAPK & P& A5 5 RY ; JR18 R P BRI G UE
H3 G34 RAERL k@M )L 2 B S| B R , H3 B
A A IDH BF AR R B )L AR BRI R . [ B T
170 i Jpg 26 Y, 1 R 38 A o £ G BB , H3 K27 28 57
BOHAZMSFILEH =S5, B0 H3 K27M =748 &
M H3 K27 728 5%

L EE R i M A ) R TR

JLE R RIS YR BUR BAREH LIRS 1S
TN B AR Z A, H G e s #5857 R G - B2
5 A AR RAR . S BB WHO f i #f 22
RO R R MR Z T 2 RO
2020 4, Ryall % VAR 2 T2 Wi 48 b5, B L 3 A
M) JBE IR 43 oA 3 AN [ XU 2« A RURS: 4 A 4
BRAF %75 S5 % NF1 725 55K 2l ) g, B 17 10 4% JL
- JG 20 4 JLF JCRE TS, K T 1 2K i o A
SEIRIT 5 KUK 4 AL 5 BRAF V60OE %€ 48 AN £
CDKN2A k2K, FGFRI ¥ #% # R 7% 5% (SNV) , IDH
R132H R 7F 5t MET 58 78 (1 [ 8, 1G24 b 9 ] 4 2
B 20 4F BUEAE RN 81% , T 297 B IA T R K )

F1 LTSRSV RE B 1 43 2%
Table 1.

The classification of pediatric-type diffuse gliomas

eI R

4 R CNS WHO 4344

Pediatric-type diffuse low-grade gliomas
Diffuse astrocytoma, MYB- or MYBLI-altered
Polymorphous low-grade neuroepithelial tumor of the young
Angiocentric glioma
Diffuse low-grade glioma, MAPK pathway altered
Pediatric-type diffuse high-grade gliomas
Diffuse midline glioma, H3 K27-altered
Diffuse hemispheric glioma, H3 G34-mutant

Diffuse pediatric-type high-grade glioma, H3-wildtype and
IDH-wildtype

Infant-type hemispheric glioma

JLZE AL g 18 VR AR OB R

IR BIY AN, MYB B MYBLI 78 57 ) 1%
HAENZ ARG 42 b 5 b 1%
L T R R 1%%
R T AT 2 31 I SRR MLA P 3 6 A S5 7Y B
L2 TR 3 18 T IS SR RS
PRSP T 2R TR L H3 K27 A8 S5 R 4%
R T 2 R TR L H3 G34 28 AR Y 44
PRSP LT i 0 e BUR , H3 B A A IDH BT A 4%
WL 2 BR R R 44

CNS, central nervous system, X 22 R 4 ; MAPK, mitogen - activated protein kinase, 22 25 NG R A B IDH, isocitrate

dehydrogenase , 5 7158 % it & ity
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Figure 1 A 25 year-old male was admitted to the hospital for recurrent facial spasm for 6 years, the clinical diagnosis was
angiocentric glioma of the left frontal lobe. Head MRI findings Axial CT showed mixed density lesion in left frontal lobe with
calcification (arrow indicates, Panel la). Axial T,WI showed isointensity or slight hyperintensity of the lesion (arrow indicates,
Panel 1b). Axial T,WI (Panel lc) and FLAIR (Panel 1d) showed hyperintensity of the lesion (arrows indicate). Axial (Panel

le) and sagittal (Panel 1f) enhanced T,WI showed the enhancement of the lesion was not obvious (arrows indicate).
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Figure 2 A 31 year-old male was admitted to the hospital for seizures, the clinical diagnosis was angiocentric glioma of the left
frontal lobe. Microscopic resection of the tumor was performed. Pathological examination findings after operation The neoplasm was
composed of monomorphous bipolar spindle cells (Panel 2a). HE staining low power magnified Perivascular pseudorosettes were

seen (Panel 2b).

HE staining medium power magnified The tumor cells exhibited dot-like cytoplasmic labelling for EMA (Panel

2c).

gene rearrangement (Panel 2d).

Immunohistochemical staining (EnVision)
FISH staining high power magnified

medium power magnified MYB dual-color, break -apart FISH demonstrated MYB
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Figure 3 An 8 year-old male was admitted to hospital for recurrent seizures for 11 months, the
clinical diagnosis was polymorphous low-grade neuroepithelial tumor of the young of the right frontal
lobe. Head MRI findings Sagittal T,WI showed the lesion was expanded with hypointensity in right
frontal lobe (arrow indicates, Panel 3a). Axial T,WI showed hyperintensity of the lesion and there was
an isointensity separation shadow (arrow indicates, Panel 3b). Axial DWI (Panel 3¢) and FLAIR (Panel
3d) showed hypointensity of the lesion could be seen inside (arrows indicate). Axial enhanced T,WI did
not show obvious enhancement of the lesion (arrow indicates, Panel 3e).
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Figure 4 Pathological examination findings of Figure 3 patient after operation Tumor cells were composed of oligodendroglioma-like
glial cell component with thin-walled vessels (Panel 4a). HE staining medium power magnified Tumor cells were intense CD34

immunoreactivity in  both tumor cells (Panel 4b), and peripherally associated ramified neural elements (Panel 4c).
Immunohistochemical staining (EnVision) medium power magnified FGFR2 dual-color, break-apart FISH demonstrated FGFR2 gene
rearrangement (Panel 4d). FISH staining high power magnified
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Figure 5 Imaging findings of a case with cortical diffuse low - grade glioma, MAPK pathway
altered (with BRAF V60OE mutation) "> Axial CT showed mixed density in the left temporal insular
occipital lobes with a massive calcification (Panel 5a). Axial FLAIR showed heterogeneous
hyperintensity of the tumor (Panel 5b). Axial enhanced T,WI showed heterogeneous enhancement of
the tumor (Panel 5¢). Figure 6 Imaging findings of a case with diencephalic diffuse low - grade
glioma, MAPK pathway altered (with BRAF V60OE mutation) \'"  Axial enhanced T,WI indicated

space occupying lesions in the diencephalon and the tumor showed multinodular with obvious

enhancement (Panel 6a). Axial T,WI indicated that the lesions showed invasive growth with mild peritumoral edema (Panel 6b).
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Figure 7 A 9 year-old male was admitted to the hospital for headache for 1 month and vision hallucination for 7 d, the clinical
diagnosis was right thalamic diffuse midline glioma, H3 K27 -altered. Head MRI findings Axial T,WI showed space occupying
lesions in bilateral thalamus with slight hypointensity and right thalamus was prominent (arrow indicates, Panel 7a). Axial T,WI showed
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hyperintensity of tumor (arrow indicates, Panel 7b). Axial enhanced T,WI showed no obvious enhancement (Panel 7¢). ADC map
showed slight hyperintensity of the lesion and there was focal diffusion restriction in right thalamus (arrows indicate, Panel 7d).
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Figure 8 A 9 year-old male was admitted to the hospital for left backache for more than 20 d.
occupying lesion at Ts_¢ levels. Resection of the tumor was performed. The pathological diagnosis was diffuse midline glioma, H3

ICHCIT IO - ile

Imaging showed intramedullary

K27 - altered. Pathological examination findings

Tumor cells showed strong nucleus labelling for H3 K27M (Panel 8b).

medium power
cellularity with mild morphological abnormality, and microvascular hyperplasia or necrosis was not observed (Panel 8a).

The diffusely infiltrating glioma showed medium
HE staining

magnified

Immunohistochemical staining (EnVision)
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Figure 9 A 3 year-old male was admitted to the hospital for language impairment for one month. Imaging showed bilateral thalamic
occupying lesion. The pathological diagnosis after stereotactic biopsy was diffuse midline glioma, H3 K27-altered. Pathological
examination findings medium power magnified The tumor was composed of high density of small cell with hyperchromatic nuclei
radio (Panel 9a). HE staining Tumor cells nucleus showed negative for H3 K27M (Panel 9b). Immunohistochemical staining
(EnVision) Tumor cells nucleus showed loss of H3 K27me3 expression (Panel 9¢). Immunohistochemical staining (EnVision)
Tumor cells nucleus showed positive for CXorf67 (Panel 9d). Immunohistochemical staining (EnVision)
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Figure 10 A 17 year-old male was admitted to the hospital for paroxysmal convulsions with disturbance of consciousness. The clinical
diagnosis was diffuse hemispheric glioma, H3 G34-mutant in the right frontal lobe. Head MRI findings Axial T WI showed a space
occupying lesion in the right frontal lobe with slight hypointensity (arrow indicates, Panel 10a). Axial T,WI showed hyperintensity of the
tumor (arrow indicates, Panel 10b). Axial FLAIR showed hyperintensity of the tumor (arrow indicates, Panel 10c). MRS showed Cho
peak increased (Panel 10d).
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Figure 11 A 30 year-old male was admitted to the hospital for left lower limb tic for 2 months. The clinical diagnosis was low-grade
glioma, and the patient was treated with subtotal resection. The pathological diagnosis was diffuse hemispheric glioma, H3 G34-
mutant. Pathological examination findings medium power magnified The tumor cells showed growth pattern of high-grade invasive
astrocytoma (Panel 11a). HE staining The tumor cells showed central nervous system embryonal tumors histologically (Panel 11b).
HE staining Tumor cells showed diffusely positive for GFAP (Panel 11c¢). Immunohistochemical staining (EnVision) Tumor cells
showed negative for Olig-2 (Panel 11d). Immunohistochemical staining (EnVision) Tumor cells nucleus showed loss of ATRX
expression (Panel 1le). Immunohistochemical staining (EnVision) Tumor cells nucleus showed diffusely positive for P53 (Panel
11f). Immunohistochemical staining (EnVision) Figure 12 H3F3A sequencing of patient of Figure 11 showed that the nucleotide G
was replaced with A, resulting in the G34R mutation (rectangular area indicates).
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Figure 13 Three cases of infant-type hemispheric glioma
MRI findings 1**)  Sagittal (Panel 13a) and coronal (Panel
13b) CT of the first case showed large space-occupying lesion
in the left hemisphere, slight high density with massive
hemorrhage (arrows indicate). Axial (Panel 13¢) and coronal
(Panel 13d) T,WI of the second case showed a space -
occupying lesion was seen in the left temporo-parieto-occipito-
insular and left basal ganglia thalamus. The hyperintensity
with multiple cystic components or necrosis of the tumor
Axial (Panel 13e) and
coronal (Panel 13f) enhanced T,WI of the third case showed
large lesions in the right cerebral
hemisphere, brain stem, and bilateral cerebellum. Trregular
ring - enhancement with necrosis or cystic formation could be
seen (arrows indicate).

could be seen (arrows indicate).
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