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Treatment of pediatric intracranial germ cell tumors: Tiantan experience
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[Abstract] Pediatric intracranial germ cell tumors (GCT) are clinically rare but highly heterogeneous
tumors, primarily occurring in children and adolescents. The treatment method depends on the tumor type.
Pure germinoma can be cured with radiotherapy and chemotherapy, while mature teratomas can be cured
with surgical resection. Non-germinomatous germ cell tumors (NGGCT) require comprehensive treatment.
Current domestic and international guidelines or expert consensus recommend initial chemotherapy, followed
by surgical resection for those not achieving complete remission. However, clinical practice has found that
surgery risks increase after chemotherapy, leading some experts to advocate for direct surgery. Beijing
Tiantan Hospital, Capital Medical University proposed a clinical diagnosis and treatment strategy for
pediatric intracranial NGGCT (2023 Tiantan version), recommending joint evaluation by neurosurgeons and
oncologists for individualized treatment to provide better treatment plans for children.
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Figure 2

Diagnosis and treatment flowchart of COG (COG2015,

ACNSO0122 trial).
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Figure 1 Diagnosis and treatment flowchart of the European version of

SIOP 2017 (SIOP-CNS-GCT-96 trial).
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Figure 3 Diagnosis and treatment flowchart of COG (COG2019,

ACNS1123 trial).

+, B s - B

CNS, TX 2 R 585

GCT, A5 5 40 it b e

NGGCT, A A5 58 4H i 83 14 2 e 240 it o 3 5
CQ, I IR 7]

4

Bl4  H A2 R A7 22 J5U M b R 28 2 0 AR A I IR 12 W7 5 3R T R v

Figure 4 JSNO guideline on the diagnosis and treatment of central nervous system germ cell tumors
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current management and future development of intracranial germ
tumors in adolescents and young adults.
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Figure 6 Multidisciplinary expert consensus on the diagnosis and treatment of primary central nervous system germ cell tumors

in children (CACA 2018)"%.
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Figure 8 Domestic and international guidelines or expert consensus on NGGCT are mainly based on three cohort studies.

EMAT B2 F A US 22 5 55 Fr 25 90 46 77 393 18] fi
TR AR R R LA R Ba T RS T

AR TRIT R 40 5 25904k 7 )5 R T 2B il 45 B
A I R HL R B TR K B 2 kT S
i3 A AR /N AFL S5 i 40 G 4 ZURY % R R R K
i B, R HE B R OR XU B s BRI T X
NGGCT 25 ¥4k y7 Jo , i s A B 4 /0 | (EL Jih e 2% 1 1k
O A AR BT B N AR S5 i W 1) AU

Jifr e N R B 0 27 A B T G IR A kT, £
B L IR 58 4 9% i 5 43 G2 e, DT 3 5 TR 5 5
HERCOR BRI e B e HE R (EL R i ARk P e
A N AR FARMERE . (ARG IR L ikerp K £
BUNGGCT BILA 2l 25 Y fyT X LI R 8 2 2k 75 T
ARYIER R b Jed A FR 45 /0 I A AR 3R T AR KU e
1%, 25 WAk 97 3 1 0 9 SR i IR R K i B A il
B, BT RO B 3 R iR PN R S U T I
PRAR I o Y/ L P& AR B I 8 B 25 W46 9T IS
A vl i gRe A R B K B LR A Bk i AT
ST AR BN SO H3E & 3 A EE) (1) S fa] i 7
WBUINEEAS T/, B 25 9046 7 JE R FR I K FE T
AR2(2) Ryl fBLWE BEEE AR F AR, RO 25 kg7 5 B
T AR 2(3) A NCGGCT B I IR 3G 7 i Rs iy &
Bl = S AR N LA Z AR 7 2 E IR A0 A 2
LB X NGGCT BL, an 2R vl DL F AR, L7 3 &

4o XN LA 2 SR U A TR AR B R AR
SR H AT E N A& F NGGCT 148 B 8% 4L iRy
S H Je AT 25 W AT L AR TE A S, X B 4E
L g8 SR g 37 AE WKCSE 3 T B A BF 5 ) kil (&
8) , KA Wb X 3 Tl PRAJE 58 34 A7 A 4 i 15

= KRR 38 3 30 BA B 5T A i 152

1.SIOP-CNS-GCT-96 iX 5% %I A 51 B 58 44 A\
WU 11 4> B %831 149 4] NGGCT #2)L , Hvp 4= 58 2
JL9RE 15 f51) R0 i 32 B e T e O 1 5 1) 77 DL 25 )
TBI7 , 5 HERE A I TR B8 A2 AR A5, LT LA HE RS 5 BF 55 3
BF 10 4F (L 16% &8 )L 2 54 25 W) 497 38 58 2 92 i
ik 84% LT TARDIER . T & BEyr o iib
7 7 5825 5 LR T 5% 45 5 1 ] 5 AR o

2. ACNSO122 i ¥  ACNS0122 i % J& £ [ )L
IR IR AR 2 Y — TR B 1k BA S A 5T, 48 A 102 4]
NGGCT & L, H b plg 24 24 W JiR 98 10 491 0 A= 5 248 Jif
I O BB T ) T LA 25 AT, 5 7 19 e K i 42
ANFE BT LAHERR s AR ST BT 21 K& 84, F-3 54F,
28 B ol 25 WA TT A 58 4 G I LD < 30% , 48 K 2
BEILT FARYIBE . SLhr LT oE & 259 1k y7
KT8 2GR B L BIAR D X T NGGCT G YT 7
2w R RABESE

3. ACNS1123 X5 ACNS1123 K 5 J& 35 & JL
MR I A 41 0 53— T BE M BA B BIE AT, SR A




. 786 - o ] A A 2 g 4 s 2024 4F 10 H 55 24 %55 10 1) Chin J Contemp Neurol Neurosurg, October 2024, Vol. 24, No. 10

®1 EHNSMLE SN NCGCT £ 2 BAFI B 5E

Table 1. Domestic and international major cohort studies on pediatric intracranial NGGCT

I R HAHH kit o 151 4 FEANR 0S  PFS
SIOP-CNS-GCT-96 &4 ' SI0P D%k (0AEBPERE. 149 AFEATMLRT 15 {5, BT Mt R 91 25OAS T 2%  82%

(B 11 AMER)

ACNS0122 35 '+ oG i % 5 AR EPERT X 102
ACNS1123 53 [1s) oG D% SRR, 107
FERCR AR T 1L
CPNF RN KM T2 44F R BB 5T 49
JB b5 K s R e
N L2 SR

12 16% H A2 LYY 5 58 2 M, 735 84% w5 F R IR (54F) (54F)
FEFARAT-FFARBO], 56K EARFE

IR ISR o 10% , A 8 40 9 K5ORS 1 84%  93%
%i%@%w&ﬁi%é%%%ttm<30%,£ﬁjc%5z%JL% (54) (54)
31.4% BUEETE T R - TR 506 KB 7

XT 4 AL W R T DL Ay

AEFE AN 15 1), AR R 17 1) 77.3% 88.4%
2131.7% B ILG AL Y07 IR R BT A R (34)  (34F)
70% & LT F AR

R e %ol 1, 26 SAEAR T4 1k
53.06%(26/49)17 first-look A , 1K 76 & G2 fif ;46.94%(23/49) 86.3% 86.3%
WAL TT TCRUG 1T second-look TR | ik 58 2 2 iRt (34E) (34F)

SIOP, International Society of Pediatric Oncology , [# Fr JL R} i i 2% 25 ;
National Clinical Research Center for Neurological Diseases Pediatric Neurosurgery Foundation , [ Z2 IIf J 1 28 52 95 5 27 w0 /N JL A 42 A0 BL Bk
%1508, overall survival, &/ E 17 ; PFS, progression free survival , o ik Jié 2 17 1]

COG, Children Oncology Group, 32 JL # i 9s P /E 4H 3 CPNF, China

107 I NGGCT F& L , v A= FE 4 JfL 98 15 451 1 ok 2 7
WA GRS 17 17 LA 25 Ak T, S HE AR 0 I IR B AR A
5, BT LAHEBR s 8F 58 7 B 54, 29 31.7% & L4
4 25 WAL 35 5 4 % i R A R L O T0% JE LR
FARYIBR . SR TIZTHE 5T K & &0 B AR 2 7 AL
RAEMHERTZE AL

Y BL AT UL, b A 3 350 BA G F 5 4 s gl 2 ) Ak
T Ik 58 A G B LA 16% ~ 31.7% , K 2508 LT
FARVIBR (F 1), w0 EE R R 2 W& b 5t KIs B B
P2 SNBE A L N LA 2 SNRREE I 3412 W 53R
7 EL Bl 5 %R 58 #4149 5] NGGCT 8 JL (9 Iifs PR %¢
K, 53.06%(26/49) 17 first-look T A , ¥ 35 58 & % it 5
46.94%(23/49) 25 Y 4L 97 TL AL , 1T second-look F A ,
INEE M (RKRE K1),

DO L EE 5P A AR B A0 MR 1 A BE A I i R S
HEAT 25 AT 1 4

JLE i N NGGCT 1Y Il R B 428 w6 A7 B R il
DU A 22 R o 2 LS A R A 2 O A
TS S % 4 AR AT L SN NGGCT 11
R RR ST 5 S ~ 8 4% O A H AT i T P KR
ARBAIIHFGE . NGGCT # I IR % 4% 32 28 ey LR B fi
JNFHE G 35, S BOL R R NRIT r R 5 & sk
BRI 22 5 FOK, B IA A, NGGCT /9 Il A< 12 97 1L
TN H PR P B RN L 2 A R B O S [R)  E
R R 2 1 2% 3 FE K IR AN iR 4 sl R LA it
N B TFARYIBR IR 0 /N LA 2 SR} B I AN
HEARE U8 2 U BR 8RR 3 VIR MR, — 0 T R R A

A A F G b BT o 2 B % VE AR K % Robertson
85 AN NGGCT Ry S8 F AR VIR, FoR B = BIR 7
I7 5 (A7 -7 467 ), T LIt 448 RUE A7 SR T ik
JR A AR E 74% M 67% ., NS, R
M —FR o 2E 3 F ok JLE N NGGCT H 4 25 ) 1k y7
1M TC % F AR UIBR AR E 4 I TCRFEA B 58 S FF X —
W o

BRCh E Mg S 2IEREE) TR ERES T
HPBFEE G T NGGCT Il PR 12 97 B% 42 14 35 1 A (&
9), ZIEFEH ,NCGGCT #ILIEA G K B 42 5 , BE
F M3 P R 5 U 5 b 2 A0 ) B O [ B T
FARFAWT AR UIBR ;25 T A AU B 5, ) Ak 24 filg
UK G i I ), e ilb AT 4 ~ 6 A (21 Koy —
JE) B 25 A7 | 3k 58 4 SR TR AT CEHA T
IR B BB R TR AT T R VIR O A L
LT -

L 5P S A 5 A R A B A0 R I
PRIZTT S W (2023 K A% KR ) B9 42

S HET Y E N S E 2 5L T SIOP-CNS-GCT-
9655 " L ACNS0122 3K 5 AT ACNS 1123305 ",
R 3 350 A 1) BF 55 24 47 AE — 5 [R] A i L 28 3 7 I
PREE B b & 90, B4l 25 ) A 97 HE DLl NGGCT [ L3k
SE AR MR, H 25T 5 T 8™ 5 O & R
RFRZE ARG R il 5 S8 S5 AR i R % . BT
Db, B AR I B A 2 B b B Kt R B 42 A B2 e
/N LA 2 SRR L 5 N NGGCT I R 1297 5K
W (2023 Kz M) - %F F NGGCT H L, 1 5 i #f 441



o AR B 2 B0 21 2024 4F 10 H 5 24 4558 10 11

Chin J Contemp Neurol Neurosurg, October 2024, Vol. 24, No. 10 . 787

NGGCT, A £E 58 4t i 93 4 2 7 240 fitd o 3 5
CR, 584 ZEfift s PR, #853 2% fift

Figure 10
(2023 Tiantan version).
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Figure 9 Diagnosis and treatment flowchart of NGGCT in

the Chinese Guidelines for Integrated Diagnosis and
Treatment of Tumors (CACA 2022).
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