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Abstract
Intracranial germ cell tumors (ICGCTs) are a common type of pediatric intracranial tumor
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characterized by significant heterogeneity and complex pathological classifications. Due to the lim-
itations in pathological sampling and their sensitivity to radiotherapy and chemotherapy, clinical
diagnosis without surgical biopsy is far more prevalent in practice than pathological diagnosis for
patients. With the advancement of precision medicine and the emergence of MDT (multidisciplinary
team), current diagnostic approaches for ICGCTs are capable of addressing most clinical issues.
However, there are still some challenges which can not be neglected. Some patients exhibit insidi-
ous symptoms and long latency periods, with atypical imaging manifestations, leading to delayed
diagnosis, misdiagnosis, and missed diagnosis, which can result in irreversible neurological seque-
lae. Moreover, the promising emerging technologies awaiting clinical application require further
high-quality research for validation. In the future, it is essential to optimize and integrate the diag-
nostic and treatment models for children with ICGCTs, to develop more accurate and sensitive diag-
nostic methods, and to provide early and precise treatment to improve the quality of life for these
patients.
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1. 518

/N ) L P9 A4 5 4 e ik 933 (Intracranial germ cell tumors, ICGCTS) 2 — R WA /N LA A 3B 1k g, 4530
NFER IR R w T HA AR, RIFER SIS 10~19 Z[1], B2 T Lrtk[2]. MERIEES. Bl
BRI 255 R i K &, |ICGCTs 2 W7 ZAWE A, BoB2 7 48 7 B T DU 8 S 28 ()16 IR
R AR AN MR bR ST DA I R IZ W, 098 bR B 1 A7) S AU s BV A, 2 W s AT B i
A 4+ . ICGCTs 4 K70 X AT UK, ZHUE LT FARTIRIFIRIKR M, RTS8, ImKIa
7 5C 7 A 2 BN BRI T B REIE A« ICGCTs MR HA BRI, iz iRiZ ] REMER R, 1
— BMR gt N POE S KB B, St S ECEE AR A D) se RS, R FH2 W ICGCTs, R F#EA
FEALIRTT » TR OK IR iy iz B A A7 50 &, AR STl &5 43 A /0 ) Lt P A e 240 b e 30 4 R 4 12 W g P A PR 855
AR SRR ST 7 BT I .

2. IERTIR

A= B A Ji 98 (Germ Cell Tumor, GCT) & & 11 B (52 ALANER 1), A it £ Hh VR T R 46 AR JE 40 i
(Primordial Germ Cells, PGC), PGC ¥t & kb 25378 3| AL JH I i #2 75, 248 GCT [3]. ICGCTs A& LI
PERRSL GCT, Wy SR A AR K [4], Wk WA Sk 21X - N il - S Al (R o 28 8] i 4544 [5]
%, ICGCTs PR R B 5 MR AR < FA SRR ICGCTs L Bt 2, FEERIA KR K
PEMAARK, AUHESR . ol X I R AR ASORA S5 P P 1 IR s X R 1 IX ICGCTs Zetkms 2 [1] [6],
e R 2 BRI T Fe b - A M Bl o Be 45 40 5 SO R R B =2, 1 REIR 22 D JR J919iE (Diabetes Insipidus,
DIl), WA BHFKE LR, BNETHIWEIIZ, BHINIZEBURE AL P /WA, iR G
YBIT s AL T iR BT X ICGCTs AHXS 2R DL, A 5 B3R Je 1 X A= i 40 g 240 o5 A L 44 g 1)
5%~10% [7], RICAATHANE ) EEES, OFEIRRE. ZaNFEAE LA, 10124, 155 YT NBERS[8].
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AT 08 43 A B 4 i P v P e 0 B IR B Sy, SR AR B R AR IR TG O, R R AV R X R
BRE R RIER o B X AN AR X ERAEAE TR I ICGCTs FRAXUL LR o WU iR A A N 3
T, 5 W BE A g AR G A IR (O], SR A SULE A iR v] LA 12 I ICGCTs M — AN EZAKHE . BRitt
CAAN, SR 0 P S Ao A B A AR R L P AR BN R A R A, AT B R A S S Eus
R, XEFWPUSHRRFEW, FFEZZRMELHEIT[10].

3. HBRFHHE

TN Z 3331 (CT) ML IE IR A% (MRIVZE ICGCTs FR R4 W7 o B v P U, 0 MRI 4
INHRYIG W2 W TR [11]. ICGCTs MIFAR AAFIERIERAL . A Z 4R BRI L

TR, Fa AR 1ICGCTs HIRBLE R Jy: TLIAUSAZR (TIWI) 2ARME 5 25545 5, T2 IAUSIZ (T2wi)
WASESEmES, HEY BONBURE(OWI)F BoR 320, 7k n] BB e B seii[12]. %% B IX
ICGCTs AL HTLRAKM, T2WI AEESERES, AHRIAYS M, BRI, JuH2 R,
NIE S AR S5 TS 5 T R B RIS )R, X2 O RHIETE 2 B 8, (R 5 B AN X BAAK LA 2R
YL AR L bk AN B R A A S [13] TR 1) ICGCTs SRR I AN UL, JE L R SR Iy
JETTIX T2WI E4Hf . JAGAE B RIAG S S, SG5Rn] WG St SR fomtt, SRS
KA, T2 FLAIR BE A BERILE {2 A8, (HIXSORNIH B RINAE G 20 2ot JE 215 X
ICGCTs 1] LLRIUNA KM szl , MRI - 2 A AR a5, w] (A5 840, H 2R 00, 8 /K i
IRAN, BB ERMIR SIS, DL Ph R 5R Ik BB S AR S o T T 2 AR S0 Gn A AR A [R]
A0 ik 225 4) R 22 408 N h R AR S ) 4 IS T 1ICGCTs R IL[8] [12]-

P P A GEL A AR R, B AR DL B A B A A, SRRSO R R s A B 4 AR
AIHIES AL, (H— B WL, 2 RICAANEBE SR . B AER R AAR A h RESR AL E B i W S %0012
WrzkaR . anfeEms SR Bl b X L3 BE A5 10 P R 2 55 B M5 5 (R S b, 7 28 i Ay A4 4 i e 98 11
ArRetE. ARFFLRIN 7T0%HA Ak ICGCTs s 8%: Lol WATSA, [ CT KIS A4k 2 12 Wiis
A% ICGCTs [ HE B R [14],

ZE b, ARG RIS A IR K RES Ak B2 SRR (A3 &) i, 2B FE 21 8 (Germinoma,
GC)RT LIy 5988 JE 7K iy XU Fe ik, WA 15 & Z(Apparent Diffusion Coefficient, ADC)F%1IK. #45
Al A B 2 P A2 A 4 e firk 723 (Nlon-germinomatous Germ Cell Tumors, NGGCTs)A A58 4 I, MRI 2 A
A Ak s — B AR AR A, (B4 K280 ICGCTs [EAAG = R IUARA[14],  #E DA T 5245 27 % 5
GC Ml NGGCTs, 75 ZL4h & # AR bR I S A IR RIZ I [12] o U 33 5 50 R F S A B5m S 1 45
AN TEREANBASE = GC 2 Wi, S BN/ GC B AT i BTG A rI SR BUW B2, HiHis 5 o
INIRBIEE R, X3R5 T AR KR B RAR AR ICGCTs I H A — & )8 K [15].

4. RER

UL ICGCTs KA A LA I TT 5 —— TR VIR R, SEAKSE 1703 K 32 BT kb ) K /A
fiE, HAAEBREIRZE . JCHZN TR iR S AT e, iy 2 HiRG, TARIEAT LA
SE A I FANBEAE N B 70 2 B ATAE BOIESE AR AT RE D O BURE VS FELAS TR P B SR . gk, Teil2ar
PRE 7 2 IR TR DI B, 27 mT BESE IR FRHOBE 3 . B0 28 B3 03 ) RO (4 b I AR ) DA B g B 2
25 R 125 X[ 16], 25 8 RIIX L [ B, H AT AR S R A A W] RE AR D0 N T AR RR I PR 2 Wi AN 5i
RAGURILAAG A, i RRIAE AR A SR s, B AR SYK-FE B2 WrbrdE, vl LAl
IRIZ I NGGCT, ANZEAT H AU B 2212 Wit R L7 (CRT) [1]. (HaIn R psbr S, SRR KRR
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DU A e AR B AN BEVE D I R 2 W (K 78 0 Ak dfe 73 e BOAR AR S8 1A 19 B 11 58 A B T2 AR D7 UG AR
IR S A

5. BhEHREY

JIRE bR DRI RAAR AT R M T ICGCTs WS (B 32 PR, (g 4 it = A AR s 23l 1 4 e
EAMEWAAES BIKR—E 212 W ICGCTs Mtk H B Z R BIN 2 [13]. ICGCTs & BIIRIAHE s
BFGEIRIZAN . S O P TR DA R 2B 5 A1 M 98 5 o3 b N 9% B IR P IR 2% (Human Chorionic Gonado-
tropin, HCG). HJifi &% [ (Alpha-Fetoprotein, AFP). " i i ¥ (Alkaline Phosphatase, ALP)S&4) it A IfIL . Fixi
B &R R AR AT R, B B MIRRE S, ALP & A 58 4 8 pR 43 1) B b
W, AHSZ IR T E N IR TC AT A DA e, X AR . MUK M) HCG F1 APF 72 H il IGGCTs
SIT R T I RSN E , AR I, 0 ORI R AR KPR — B I 2 5. AFP
FEMES & E—BRT AR & &, HCG EME T & &/ Tha b & &([1]. £ ICGCTs 1, e
PREVIKTFRESEE S, HEERMESR - ARMERS BB, TSR, MWW IERE S5,
It R S5 e v 22 2 BEOAS SRR LT A AR AEEAT I8, SR N 40 B8 8 () LSS Wi R R, e R vk 5 AH S
Ft LARA E B 0% HCG 2 Wl . 2EH BT 7 E IGCT &3 e MR br 54 HCG /KT #9725 (el i 1tk
WA, RIFRANTH 25 % AR AW HCG {8 a] BEAK T AL AT T ERAE 0.3 mIU/mI, A
IEH ANBERCE R HCG WA B S T, @K T HiT SR ILIE HCG %K, XX 583 IGCT
W T SR BA =L

— BRI FR EYE XS ICGCTs BAZHIE L. 7T R MIRNA (TU/MZBEXIR) miR-371-373
F1 miR-302/367 7£ ICGCTs B2 W& nl 4T AEMIFR & . —FAE GCT JLHZZ I GCT )TN A
BeWiE LR EY), (BAE ICGCTs Hr (1 R AT 4R 75 B2 58 22 (W T R BIE[17] . 7EAR B HT 52 ctDNA
Silg, T4 KRI ICGCTs #3# KIT/KRAS/MAPK iK% . AKT/mTOR i H IR A 40 i 2845 . Takayasu 24
N T — A (NGS) 77 7 #r 1 8 il GC 35 F1 4 i) NGGCTs 4 1) ctDNA, KI | MAPK2K1.
KIT. NRAS RAFLE[18]. XX T2 WA EZME, FIH NGS 741 IGCT HE i H ctDNA K&
KAV TG & — D EER LRI . Btz s, DNA HIELLATREXT ICGCTs 4y 284 FBh, JTRINE
T cIDNA FHIEAL e —ANRF 7 7 1), IR S M hn &I e ICGCTs 2 W 8 A3 [19]

6. CHIEIRTT

Il RS2 e 2 W PR 1697 % T ICGCTs JLI R MR br EW/K-FE A B2 WIBE N GC Wi EEE
o GC LR MUK, /INFIRBOT o] W S A /N . i 25 B N AME ST v xt f LT 20 Gy FIl & 12
PERUT, 1EIT IR AT/ > 80%, FE2 RN AL 4H MR . Asai K Schwartg (1989)#2 H 20 Gy MUY
FUEN T LE R YA A A FI R ) 5 BRE » 21 a0 b) B At 3800 45 & B Pt e MUy 2 36 F2 PR &2
MR 2.4 Gy (EL:=IR, K 0.8 Gy), WE— H IR AE4E/ 80%E) a] BIRfiZ W . X T%5Ei128 GC 1
JL, FEH 1990s FaaizWiteAbyy, 77508 2 N7 R LLUE(Cisplatin, PDD) A EREIALTT, 51 FH 25 i
. BRI MTX). KHEF(VCR). “FBHE % (Pen), Bl VMPP 5%[20]; JGi2i#iAENEP HE, W
JIEE FIHFE 9 H (Etoposide, VP-16), A BB 5578 AHIC . 12Wit Ay 7 BAA SEbt 8 . 697 KU AR XS i)
. AR J 0T B R, DA RS IKHIERYT, BOVE N ZA L E IR T E[21].

7. ICHRERAE
ICGCTs [ R 43 KRS Wi bRt — B LR EBAEAE S, T AF SR R 55 2 A R 49 S 7 1.
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2021 £ WHO X #48 R G0 73 28 ICGCTs 43y 8 P BER AL GRS 3858 MG . 2% B
GC. FUAAMGIAYRE A BN AR o A% 24t PR ST A% P e i I8 LA BT M A B 4 g [22] . o mT# ICGCT's 43
A A AR ED GC A NGGCT, Hr GC # W, £94 ICGCTs i1 =742 —[23].

HAMIE UG ICGCTs o =41: 1) Hi/a RIF4: GC MMt . GC5 HFA /7R AIA 90%LA
b T RN RYRIE B AR AYNAE, BRI IR 2) BUS M ARG B4R
AEBAAN MR . AR R G RE A B R R B iR L R TR AR . BRFIRVR AR 3) TEA R &
YNSRI . G SRBIEE Y ICGCTs [24] [25]. JCieWbRl /3 2RI A MELAL BIRE 2 T . % iR
57 B s 1) H .

bR b 2213500 NGGCT 73 M7 ilh B NGGCT FIFESr WA 8 NGGCT: 4 Jied b 54 & T4 5 /K 1)
NGGCT Fr RN A, T iZAK RN IR WA . B AT M4 — Mu R4 2 i A 5 4R 0 W 7 NGGCT
) IR AR S KT bR s BRI AR AR 3 [ B ) LR} 87 2% 2= (International Society of Pediatric Oncology
trials, SIOP)¥ HCG > 50 mIU/ml #1(&)AFP > 25 ng/ml ] ICGCTs #% 97+ Wi NGGCT, FEH &M
TH NI . B . WG RGNS I . ARG IR SR A SR . AL SERRHEAR SR L&
JifJ83 41 (Children’s Oncology Group, COG)H 71K 1% i {E 1% & & HCG > 100 mIU/ml, AFP > 10 ng/ml.
SIOP {43 AFP > 1000 ng/ml EH WG 2, HE COG 7T I IR 77 A fe B & g R [1] [25]-
[27]. WEFEAF NN GC 18 br ST AR T 73 W AH G BRI{E, (BTSSR A7 4E HCG > 100 mIU/ml /] GC Ji%
i, Sr i RYFIE S AR NGGCT BRI 73 BB I v SEVEAEE G+, W] REAFLE LABHE 5 55t 9 FE A ) S
JRAE o

RESHMITE L KRG 3 FHATIATIIRIR S 1) B MR EVACHICT EES%5E, Fit
ITFEARER B MR TT MR IR 2) B R MR RAR R, MRS T IEE %
B, TR B AAE W NGGCT ERIbR#ELE GC BUScAm indR: 3) B AA Mg YR
I H B HCG > 50 mIU/mI 1(8%) AFP >25ng/L, LM G, B2 Wrsrilh A NGGCT [28]. {HH
PR R FUA S AFAE GO RINE 2 b, 305> ICGCTs LR R I I A A, N EAhSR
AEAE S (1) 23 1]

KR FE 12 Wi bn itk CLRR I A AL 58 g N 0 R, BRSE ICGCT RIHRLNAR AT 13, 1F/E 5%
S, AN TR AR E PR AT e A BR[25] . FRE AT IR SEB 1) ICGCT 2 Wiks i 2% 1 B L
e, AEESMBLAR S R IE SO R b 2547 R 5 L DA Bt = 6] A v I i S P i 50 S 43 Ak
Mo JEIE, BRAMT BE RIS RECK, FERS. R2, IR ZARERE R2IT T RO &L
B RK 2 BUw .

RIS Z, 220 B E BRI AE SRR T DUR G MG T, e mia &%
RS E, FbL, 55N, HRTRR BT ENIZN: 1) JE0WA; 2) SWihefE); 3) Wi
&, E# <3 %A AFP > 1000 ng/ml).

8. B4

ZZ L&, ICGCTs f&— A AMKI TR B W, SEB P R 45 S IR RRFE . SR AR I S bR S ik
AT ARAZ W) S Bk R o IR e A SR RS HE R A (e ICGCTs W T M BOR W R Je 5 Y
B IRER = i SR USSR RAHES LG R M ] . H AT ICGCTs [i2 Wiy R DA Re ia 0 83, H
TIRAFAE BB AR . PSR M2 WEiR . RS HEFE, b R 2 80E AW A 4 T BE 5 BAE .
RRFEELESMRRFL . ERHY . BRMRAR S SO BR KNI R LWk R, oag 84k
s
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