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[ Abstract]

Central nervous system germ cell tumors are common malignant tumors in children and adolescents, often

occurring in the pineal region, sellar region or basal ganglia-thalamus region, and in a few cases, multiple intracranial lesions

may exist. Due to the differences in tumor location, clinical manifestations, and pathological types, treatment methods and

prognosis vary. The treatment of central nervous system germ cell tumors is rather complex. The common treatment for pure

central nervous system germ cell tumors is surgical biopsy to confirm the pathology, followed by chemotherapy combined

with radiotherapy or radiotherapy alone, which can achieve good clinical outcomes. The Pediatric Neurosurgery Group of the

Chinese Medical Association's Neurosurgery Branch has formulated the diagnosis and treatment guidelines for pure central

nervous system germ cell tumors in Chinese children and adolescents based on domestic and international clinical research and

experience. This guideline covers the integrated diagnosis and treatment plans for primary and recurrent central nervous system

pure germinoma in patients over 3 years old, aiming to standardize the diagnosis and treatment of such patients in China and

further improve their therapeutic efficacy.
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BT ) | W PG IR P e A A B TR G A 4 el
Jed o e R Al DAL AN [ A0 A S e B R T
At A A AR MR o PN A B 20 A e v LA B 2 A
RO H UL, AR L, PR RN AR T 1 fURR
PR ZE LT AR, 1697 R IMAAER R 2 5. I
IR 38 H 4 GCT 43k A= B 44 ey AN 3 A= i 40 it e 14
A A i (non-germinomatous germ cell tumor,
NGGCT) Pk,

JLEE T /A i P 4 A B A4 YR o 0 i A4 i 20
IR B4 55%~65% , B T8 DC AN SRARIX., H O 4k
T IX o AR DX A S A RE DL B2 0L, 55 L LAl
ZY13~15 = 1, M X A= 5 4 e vh Lo kg 22 1 1%
I It R 2 B0 5 P S A O« W AR IX A 3 40 e
g EABRHPERG K, RIS K55 85 AR T2
e 22 BRI 28 N AR IMREIR , INZIRZ IR LR B IR 5%
ol P LA T DX A B 0 BRI e R X R A A
TR o A R A MR X SO T AARTT v BERRURR, 12 W 4
A IR b A U S BRYE K, 812 )5 R AT Ak
JPWRAIY o H ATl A A A MR R S AR T R AR AT
# (progression-free survival, PFS) #5:} 90%'",

SRR AP 28 R G Al A B A R 29T, AR
R AR R A S 0PA, A R 512 W s BRE
Tk ZWHEIR ST SMEFFEAR i AT AT 5
TRIT BT R BT A TH AR S R S, it
JLEE S 5 AR MR YT TAEE S %, W3R
BILIRIT LI 0 SCER 3D, RS RIAET X3 % DA
FILEME PRSI I 5. HEE R ILERE GRS
JE RSB S T M e i, 4824 745 FH R KT
IR S R AR

1 fEmETAE
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11 S iF4r (grading of recommendations assessment,
development and evaluation, GRADE ) J772 ( WL} 5% ),
Ve S DR S GO R I B WM A, 54
HerE B DL A R R i i 5 H L K e R SR . B
THUHERE 7 U4 Hy 24 1 2227 b GRARPRHEREREE (521
Her? HMeAE PR B AR s AR I o 2
177 R 100% , “HERE S 80% . “HElH]” A 50% ., “A
eI 2 0% ), Gt &4 FA T — I 5 I
HEFARERE -, T U R

BB, JENL AN PN R KA, MR L T
VE/NERBfIA 48 P N A HEA TITIL o %0 TAR /N AR
W B R 5 E R

2 2

A FEAN MR 2 WA 45 A I KRR B . CT 5 MR
PGREFRHE IR RIS F/ S BV D B- 2% B R (e 1 A
1% 2% (B-human chorionic gonadotropin, B-hCG) 5 H fi
M (alpha-fetoprotein, AFP) 7KDL K FF-A 5 K6 R
S5F . AR RS, TR W S bR,

2.1 SHTRRIEEER (1) 21857 Rk i MRI
P4+ 3858 ) Sk il CT P-4 L 0 i EAfE 3G 9 MRT, A=
B 2 R MRT R Ry TIW SE 50N 5 \ T2W i

55, b2 s); A TIW LA E G S, Rl s
05 A7 e R 2, H R NGGCT il fig, Sk#CT
A BT BRI T, (B2 AG2ME LAERR H
GCT WA, (2) % 5 ME W M bn 54 - kil AFP
FIB-hCG. (3) HiH It v At B A A - B FHAEROR
i, (EPHME 2 AT ke e AR B . (4) B IX MR s =
AT /R P BETAN (P DIRE ). (5) TR
Pk, (6) Mg HIEZITA (R AE N 73 W D REAS
4 R R ARE R M F AT ) (7)) 42 B IR A A S
KRG

HEFETZ UL 1 2 2 T AR PEAS I A 456 AR I Sk i
MRISE4 + 3858 Skl CT P4 A MEHE CT P-4 S i i
JEHE MRG58 (2S5 UEHRAEGL : 1 HERE
SR : 96%)

WetF 2 00 2. BEALMIPY GCT H 3 i R LG ) 1fi
i AFP FIB-hCG Ko (UEHRSEY . & HEFER AL .
100% )

HetF UL 3 A 55 i, EEICAEAS DU L i AFP
F1 B-hCG i [ B A 0 A F5 % AFP A1 B-hCG /K- (IIE
PG o WAL : 91%)

WAL 4 XTEERUSIN GCT Il , 7EMFK TS 2]
ZEERIER T, A SR O A TR YT R AN
WA TS, (UEPEAEE . 5 AR - 72%)
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PEFERLOL S« AT 0G5 V0 4 2 A 0, Y 2 5
U A AE T A 2 2 R o (UEFE A2 b HfErOR
J:58%)
2.2 BRERRIZHD T L R TR 2 R G b
S, ELIMLSE A/ S 8 B-hC G Ry B ok i T 1E A
{H<50 TU/L, [H]iF AFP BATE™, %5 B-hCG B,
A 2% 82 W R Al A B A0 LR 5 45 B-hCG s T IE
H<50 TU/L, 7% & & G g 7 2 B 40 A AR A A
iR, (HN 45 & 2R 2 RIS T AR B 45 A 25 5 A
W, A R R (BB R g ) B D e o
BRI A I NGGCT A%
2.3 BEEREEL  HEBERRECR UL T AR S A0 M SRS
PEGCT., AR 5 g FEAFE IS 5 MRI (22 /03 JOIRA) A
B T PP BERE OO0, IR anC & A B RERE T
FNHER N ISR EE Tk 6 . REBUHEAE TIW AR 2 245
BMINE S, T2WBCHTE RS, 195 T st
2.4 FRIE AR TH AN MLIE 29 N A B A A R
2/3, R, ZR2RIEAEARK, SRFERALU R
NG, BTG, 225K, MIEH R G 0%, TRa] 2
WERAR, T8 N AT UL I IR BE R RS L IR A
SR JE FEU N AH S, JFrT i Al 2 e R AR
SRR DX e AT o A O O SR RS 5 e 1 DX g vl
18 SR R 2 A SR Bl

WA, AN R NP A REAL A AR
L e, REIE, K/Ah—3, MR FE AKE,
TR DL N, B AN S I i Uk (o A
7k, periodic acid Schiff, PAS Jz i B ); 2 A% 15
W, AT, W UUA% S35 5 /N B Sy bk U2 4
BE T RAMEZ 8], Seebric AT ke i fich . 3
A3 X3, AT LR AR PR 2 b IR A S B A
16, &y RS W R, Jo = UL T 37 A4 E ] 28 il iR A4
PP AL T PR EAS F SDIR I3 A, AR SR . TR BR
A A AN, AT LA IR SR R IR B | I K
FUIREG A o 2B 56 20 098 2 oAt GCT sy, LA JIG
IS EU

AR FLms M FR i (placental alkaline phosphatase,
PLAP) 75 2 ¥ A= 58 41 A J88 09 48 A JiE 5 B 3% vh b
(70%~100% ); 29X 0ii (] NSREBE MR (hCG)
SRHM; NRIRSE G54 5% ] F 4 (octamer-binding
transcription factor 4, OCT4) 7E A% &2 BHPEZ L .

3 e

A B A RS PR PR A i ) 2 I e Ty
TCEIRICHIZ . Dol ii2idin, B AR TR
AR RIS Wr o (BT 8 4 B AR B0 22 TC 1 Tinf 52 R IR
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FAR DB 55 AN BT R ol 4 48 F R SRR R I 0T
9 S0 S RAEAE =5 BE AT & ol 2R H A0 MR i Wy, T %
JEATIZIWEIR ST T 8RS ).

WIHERYT Fe RS 70 F I R B F B VIR Vs . 12
Wik Ay 1 S RIS &2 A MR PEAS B8 46 /N 3 5
WO T BSOS B 10 Uk, AL Ge g iy 7 vl i
N 15~20 Gy/10¥K . [H N IRAT BFFE R A SEARR R 4 (4
10.8 Gy/6 ¥k .10 Gy/5 k5% 3.4 Gy/2 IR ) BEATT , "R
FHA P, bR A WL B4/, R IS WEIRYT

Wt B UL 6 XM bR R M, s T
AR 20 S B2 Wy, S AT g sk S s a2 Wk iR
97 o GRS . &5 HEEDREE: 77%)

4 FARIEFT

4.1 HIEBIT N GCT MRILGRIAT RIS 0T
MIFARLE, NEFEEZANY GCTIRIT T 457, aizk
B 20 R IRE AT RIS v EE U, R R iR T T T
ARIGTTAUH T B M BUK B ARBUE RARAS L) B A 9 2L
2.

A UL 7 AN AR DX o 5 | RS 1) il AR K T A 7
P28 N 5 I S G R 5 5 DO AL T B BRK
AR AN E - R . CIER S =5 TR
72%)

HAE 2 UL 8 AN IRAAR X B & PN kL RT AT R 28 N
BRI s PR RRIRC T DXk ST AR ) 2R R
PSS A 28 T AT 5 e DX ko T S B N R 8
BT ARTER . GG . w5 HEAFIREE : 76%)

HEE R UL 9+ 2l A B A LR B 12 s 197 o T L R
FARYIBR . ISR . &5 HEAFRE : 88%)

HEAF R I 10: X TG R B R AR I P B 2, N

i — 20 s B TS AT e HEBR R B PE AT e . (k4 55
e s MEAFIREL: 90%)
42 FHREFR FHIRETAR, BN EER
N IR FARE IR B TFR (second-look surgery ),
B THIERIAYT (primary treatment), 38 5 45 & F
ARG . X TFARFHEE X WIRIAYT 5 5% B
SERIUIRE, DLSCEUME ARG, A RFIER S IR TR
o e T I % B8 s kb i s BRI o, Il ok PRk 4
VI BB RS o 24 35% 14 A B 41 i 9 s 451
TEIRIT G A AR R A . RS Z8000REk, Bk
B BN 55, XS5 TR RS
i, ABATS A /D BIAERE DT H B

WU 1L X T ERRIT R 6N, 5RAEME
HAKTET 1 em BRkL, RS 4R A FARUIBR
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mERAE/N, HA/NT 1 em, Tl RAEIR, H PET,
3D-MRS &5 R Gk S Mg T 1, AT RE R SR AR R
WAL, T UIbEV . RSS9 . P R .
80%)
5 ST
51 RIRBEFEMME HErm ooy rE.
AT R B 2 ik A1 791 o 4 ki 42 5 6 50T (craniospinal
irradiation, CSI) BcA Jay s kg insn) & U, sl Ae 40
Je 25 R H b ALYT 5 1T 4 ik % R 4T (whole-ventricle
irradiation, WVI) 854X I8 (whole-brain irradiation,
WBI), 77 ZHIRENUS RAFFEL, S RAA7R (overall
survival, OS) #id 90%" ™, A4 . MRiH Ak
I7 JE Y TR A« WS SRAAR DX / sk e DX A B A IR A 7
WVI 18~24 Gy, J#kiB AN 12 Gy; LY i X AE FE 40
MIJEE 1T WBI 20~24 Gy, Ja#fiE 2 40~45 Gy, 4firE5H
A g PR B I T LA GCT, O R SO AR XS
LIz

WA UL 12 2 WA SRR / i X g B i A A
YRR, AT IR e IS R I WVIINZRBIR YT
Ti%e GIEIESES: s HEAEOREE : 72%)

WEAER L 13 X 3RS Fe i X sy FR A 4l A 5 4 i
i, W7 IR AT WBIINZR G071 55 IR SR
g HEFESRE : 78%)

WEAE L 14 X JC B BERE 0 2l A= 7 240 e, b
ISP R AHERE T PE A SR o« CER AL h; HEER
. 69%)

5.2 BEBIAEMAME  Hur, CSIBCE iRt
ORI A B 40 Mg 1 E2RYT X, B R TG
i

WEAERE DL 15 X4 iR Al A v A0 e, B USCR A
CSI 24 Gy B4 REBEME 16 Gy B4l T % . GiE
PR e s HEAESRIE - 70%)
5.3 WMESHUEEBRE ZHMREE LT
AFE AR , JR] DL A R TR A GCT, X
A B AN IR A A SR X B TR o B DAL SRR X
B I b DOBUER , IR AT A SRR X + e |- 1K +
o2 BE PSR X + i 2 BE i b IX + i s REASR A A 1
Rl B = e G I PR UE R S R i %R

AR 16 2 AR G I3 1 XS A= 5 41 i
TR PR IR ZhbE (=3 40) A s A
NAEHON T 21230 . IEIRAES: s R  85%)

6 1Ly

6.1 WIFAER AFHAMR T B TR
QDR e LY/ bR S R NS RSN
PO S PR ARTBEI | 1Pk 7 2Rl P Ve 25 . B
SR PAL R s . SR AT, AT Al
B 240 R A A PR A T R S R A A
(R JLE R AT REA B T MR 7Rl i/ A i
NESSEIR, MBS PSRN LR o FHOGHIESE 1
AL Y AR AR A T TR 1

R LI 17« s A B 2R A R T A2
FEAl LTy, IF TR AR T AR RO 79 5 TR

F1 HEEBRBUTAR"

UES 24 BiilkEs 2 [R] /3545 #E
K40 450 mg/m*/d 51K, #lik
HAPMEL® CARE A | 3R, ST
WA 150 mg/m’/d 55 1~3 K, Bk
p e EInIERz 100 mg/m*/d 5 1~5K, Flik o FFRR21 4, h4YFRR
mﬁ%m 20 mg/mZ/d /;I’:‘.; 1~5 3& X %Hﬂ( ° bﬂlﬁ(i%éﬁ‘tﬁ?iﬁml%‘wﬁﬁﬁEﬂﬁﬁﬁ‘
. ESIR(ERES 150 mg/m*/d 5 1~3 K, Hik e IR e
ek 600 mg/md B k| ¢ BOTHERUR LU ARG Nt AT 6
R AT 150 mg/m*/d 513K, Filbk
K40 450 mg/m*/d 51K, #lik
KSPNO 5 150 me/m¥/d 130, Filk | ¢ AVTRMBIIREE, fYTR21d, SE4TTR
GO51/GOS1 s mem Bt WA 4~ ST
B TR 1000 mg/m*/d 512K, Hik
. . 2 BH3F, H12K,
FErgh 350 mg/m’/ #| #1K(0. 3. 61)

TE: a RSP FRAE KU, , 16T ARG F R I BB S BB B SR T, WO WA (YT 2R B0 IR YT Db AT, SCHRTRYT A2 B A0I7 AN RS ¥ F9 575 A0 Ak B
W ARIEAARTT FDISIT R AL b FIASIMELLR RIRLST R s, A UM ES RS IT RO, IR RIS B HAEE S o ¢ SR i HEsn &
1050 mg/m?/d (SCHRY SERUAE ), FUARZE 24 )5 1545 ot AR AR O i BEE , {45 H SRR AR F 5 807 . (d: K5 h: /D)
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SO, WA RN (UEHE S =5 AR
90% )

PR L 18 i A B A e AS A WA T Bl Ay 7
MAATHOT o GIEESFY: &5 HEFER A : 93%)
6.2 WIFrARKRMEITARGAE fbyr MmN LA
RSy A 45 O P A R O LR A
B DI REAN 455 . AT RS T ST R bkGE B, HETE
T OEKER B W IR R RN S AT
(1) MR S P I e R FE 91 0 R 8 v e B
RS 259, 5 S P 1k 25 N GCT &5
R R S A P e B[R B b (2) B R A 2%
1B AT TEARS T 45 TR IS 24~48 i FEPA 240 it 48 75 8 Al
¥, (granulocyte colony-stimulating factor, G-CSF ), ¥
S 7 I 5 3 3 S AT L v R 4 L 26 X (absolute
neutrophil count, ANC) [AF} % >1.5%x 10°/L, F—
Y7 FE N TE 4 G-CSF 2=/ 48 h 5 1f . 1241 & H
(hemoglobin, Hb) <60~70 g/L k7% IfiLSE bR B4y v
VRAGLLANNE 5 1/ <20 x 10°/L Rk Hh i R B
ML/ INAR o A P A Rt Tt o (3 ) A 2 e e =
J&# (neutropenic fever): ANC<0.5 x 10°/L 8 fiif2 d
WFEZIZME LT, H.24 hpy AR 3 7 >38.0°C (1]
BE=4 h) B UK IR >38.3°C, 5 >38.0°C £#4E1 h
DL b, BIRTZ WA R sk = P B w5 7 BIEEA 71
A E R A R R AT T IS AR R . RIS bUAE
G, AR E = ek 5 dPL F H R TegE g, H
TR G RS , B 90 PEHTIR R BRI T AT
KAy (ANl 3 P CT ). A Yria & 34 Bk, Bt
YA T8 2 ANC>0.5 x 10°/L I 48 h A |
(4) PGP 48« FrA LI IR YT R 4 i
ST 25 mg/ (kg-d) (43 29k, B3 d) #ibi, H
BIAIT 2R IE 6 H o (5) it . 73
T MBE e 5 KR o PR I B PT S B0 il PR e %8, 75 72
G37KAT IR I 2wl AR TS -
7 RS FNEST

i DX A B 20 B R R DURBIE A R R A
FRARDIBE ST RIKIZ . FEIRS I 59T I 1
BIT IR T R, 07 H P 23R R I 0 7 1)
VAL - DI RE N Bl D) e S ARG, IF 45
HARE AT M,
7.0 RS (1) NSFIATIRE : AN R ] i A B | FHOIR
RRIh el {2 FR AR & (thyroid stimulating hormone,
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TSH ). &l =l 1 7 7 % R (total triiodothyronine,
TT3). M7 S HUR AR 2 (total tetraiodothyronine, TT4 ),
TS = HH B R 2R (free triiodothyronine, FT3),
5 B HUR IR & (free tetraiodothyronine, FT4) | PR
e[ U A i % (follicle stimulating hormone,
FSH). #5144 1 2 (luteinizing hormone, LH ) i ¥
(estradiol, E,)(Zctk )/ 527 (testosterone, T)( ) 1.
H KK (growth hormone, GH) /g5 ZAEAE KA F 1
(insulin-like growth factor 1, IGF-1) ¥ % (prolactin,
PRL); A7 B 5 2 AR AR % A il g e £ 1 i
S Jii 4 % (adrenocorticotropic hormone, ACTH ) 244y
RIS PEAL B L B R B s, 38 ik R i 2R A R 2%
TR SRS 24 R % A 150 1 Wt GH 43I 45 DI BE 5 i %
24 hJdr, RN AT ILDRB B s, WA EER A TAE K
IR EIZWT IR ARAE o RIS 1 R A S84 2 R ek
IR BN K S B IRAE o I R WS L / 5 4
By i3 i SO B E LA RO A R s 5 PR
Tifieo (2) F R B aEPAl - ikt 22T s al i
PR B AT (CAnoT &) MR S5 (An P AP A4
LGS 12T TR g ORI . (3) AR
2 B GCT BF A 0 KU G, 456 s JRIR2 I
i = IR IUAE IR I OB PR B BB A A o 5 I
(RN A REI - DS I 1A X e (TR Y S 1
et CH 0 =g S H [ s {023 B A 2 1 JIH e vy
IR U EE ); 1R KRR ; 5 DhhE A
Ff 5 IR 75 4

7.2 GBI B GCT BRI 2R N -G
I7 LR EIRIT B SRy, RS MRA AUS
B ACIR I B A 3 o G E

et B 0L 19 . TR D) RE IR 19 JEATE T I
BACIAIT P B R SR T RE IR vk S T AR
AT AR DR AR ) DR i 10 FH A e AR R
R IRAEE E L Z MR R (desmopressin,
DDAVP) il 71 MVE i = 2 AR 7 )
B, 256G HUE IR FINE 232 2 T & U =5 I AS | =
PREGFNE BB, DAEERT 25T B0 (FEHR PR IRIR 25
BIT o CGIEESEYL: (&5 MR : 93%)

XA AR R B IRERBIL, TEMIEIRTT 45 A0
—AEJE, A I IR E RS AR KRB IRE,
A EARKMER BT . IR R Es W K
WERBRZ , I 38005 A 52 kXU S o IRy i e
IFRAE
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8 FMif

A B8 240 R BN TOT B AT e U, WA T
AT e R AR MR, G e RRIRYT (R R R AT
R) JGRTBIN TR M, BT KIS . 25V
oh S BRI | R A AR A T R AR R SRR
Skt T Rk, N R R R R AR, T B
FHAYT

WedE 2 0L 20 2 A= 58 240 Mg 1O AT g 4 I bl
Vie EEFERITIES VR34 H A7 — Uk Sk il e 42
A HEHS R MRT 5 I dn 2 MR 5 26 1~5 484 6 > H
— 5 I S~10FERAE— IR . CUEHR 590 s HETER
Ji . 85%)

9 HEMAREETEEXSEY

WIVRKAZ W Ay 20 A 5 A R ) S, RV
A K sk AR, BT UG s . DRI E A
2 R 2l FE AN , (A5 R B bR AR A T
1, B IR AR R & A A, SR TS
B2, M MNGGCT AT I ity Y,

W L 21 X KA AN, S RIRYT
RAT CSI#, #ROHIT HAR A . ik 55
9. s WEAETREE - 87%)

R T DL 22« WA AR SZ T I 2l A= T 20 R 52
KB, AT EATHOT . GERRSES . s #fE
TERIE : 93%)

AT DL 23 2 WNE O 42T I 2l A B 2 R 52
KB, AR R =TI G BT, SO
FRIT IR G AR S I T 40 AR AR , PTG FEOTT
BIRA RO SR . GRS b R : 69%)

B AIER AT A B SCIRFI L R, A B T RPK, (HAAT
BRSO T A MALIRIT I 58, SR TR IA AR .

PEN sl (S HICEME A B TS (R Agil R s BB
Wi s 9 JLFE P 2 Pt ) i R (R ST R B~ g W s L 98 LR P2
Sl B (2 B M m AR L BE B ) s B (b3 50l e B2 e
Wi Je e L B 2 o ) TRV (B BRI R AR Il BE B ) 2138 (S B
RAFMHBAE I BERE ) W (2 EIR A L BEBE ) k2 (ETHREE R
R ZIGRHEE e ), AR (TR F R R e ) FIRAT (R 7 ERL R
SFRTTBERE ) AR (AR = JURHEE R ) A CE AR b
ERRIREEBE ) A (LM PP IRR B BE ) 450 (22 RA2 58 R B ).
R B (A E IR EBE ) T (LM LE RSN BB ) £ 8)
He (AT R PRt B b i LB B2 rhu ) 3 A (BRI L
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PR BE) BERA Y (77 BRRL R 7 BEE ) WIS (R F Ry Wb AR 75
PERE)

RESEBHE (BERIEHEHRF) W TR EIURRHER) B
7 (B BIERIm AR BE B ) (PR AP O Ll R g B3 v ) 0T
Ot (B RAE IR A 07 BE e ) s A 2 (R iAoy B B i 36 L
PO VBN QLR TR B BB ) BB A (25 ZEE BRI
Be ) B FL (R BORA s A L B e ) B0 (B2 BB R A1l B B ),
H I (LB R R A e T BT R = e ) S QP LB BRI ) |
FRAE (PO R Py BB ) RIS CEH AR IR AE R IR BB ) |
5 (2 BRI m LR B ) 6 (R IR IR BE e ) i (=21
REAE PR E ) V- (FEPRPERL AR I L R e ) MR T TR (Rl 4242 0%
RV R BRI ) MRS A CEARIERL IS — MR e ) XI5 (e
HEBERE ). B (R BIER R LR BE ) Eh A (b9 A0l R e 2 B
B it LB R 2 s ) S ZE (A SRR AL O IR BT S8 BT ) T i (G
TR ) AR (TR LE R BE ) BAA T (R 5 R E R T I
Be ) RBOE CE AR ERR A MR AL st KRR BE B ) HIR AT (BT R
W7 BERE ) AV (Lt B T BB ) LRSS (VTR B2 27 e ff I
JLEEEERE ) AMBEAE (i Ll RS R B 36 o ) R 3 (b 9 Sl R s
SFBERE B LR ) I O AR AR BEBE ), £ (i )L
BEBE SN BEBE ) £ 5 (AR RS LB BB ) EHUH RN R
EIE LB LR BE ), LA F (25 TR E R EFHRRE B ) Lot A RN L
FPERE) LR (EHRICEEIRERE) . E 8 (s oy o Bk
Jm B LR B L) R (B BIJCER RN EERD) =€ CPilk
SEIMRE B IR 0 ) RS (P IR BTG s ) L3 (B B2
BibJm AR L B e ) SRl (B2 B R JR AR 1 BE e ) AR T CET R AR
=R e ) K (A R e A B R it LB R L),
ko (S B2 M@ A I BB ) sk L (A R 2 TR BERE ) B B i
CRIE TR R 2 5 TR AR ) G O R I R B ) B
Ot CRIITC B BE ) B8 B (b9 S R B 2 e A T BT SR B 5 ) Jed i
T GRINBERFRASMR)

FISEMR ARSI A AR 5 rh e

S 30k

[1] Ostrom QT, Cioffi G, Waite K, et al. CBTRUS statistical report: pri-
mary brain and other central nervous system tumors diagnosed in the
United States in 2014-2018[J]. Neuro Oncol, 2021, 23(12): 1-105.
DOI: 10.1093/neuonc/noab200.

[2] Nakamura H, Takami H, Yanagisawa T, et al. The Japan society for
Neuro-Oncology guideline on the diagnosis and treatment of central
nervous system germ cell tumors[J]. Neuro Oncol, 2022, 24(4): 503-
515. DOI: 10.1093/neuonc/noab242.

[3] Frappaz D, Dhall G, Murray MJ, et al. EANO, SNO and Euracan
consensus review on the current management and future development
of intracranial germ cell tumors in adolescents and young adults[J].
Neuro Oncol, 2022, 24(4): 516-527. DOI: 10.1093/neuonc/noab252.

[4] Committee of Brain Tumor Registry of J. Report of brain tumor reg-



A R ANRHE I SE 44 2026 4F2 [ 4520455521 Chin J Neurosurg Dis Res, February 2026, Vol.20, No.2 .

7 e

istry of Japan (1969-1996)[J]. Neurol Med Chir (Tokyo), 2003, 43:
1-111.

apy volume might be needed[J]. Int J Radiat Oncol Biol Phys, 2008,
71(3): 667-671. DOI: 10.1016/j.ijrobp.2008.01.061.

Cho J, Choi JU, Kim DS, et al. Low-dose craniospinal irradiation as a
definitive treatment for intracranial germinoma[J]. Radiother Oncol,
2009, 91(1): 75-79. DOI: 10.1016/j.radonc.2008.10.012.

Zhang H, Qi ST, Fan J, et al. Bifocal germinomas in the pineal region
and hypothalamo-neurohypophyseal axis: Primary or metastasis?[J] J
Clin Neurosci, 2016, 34: 151-157. DOI: 10.1016/j.jocn.2016.06.009.
Weksberg DC, Shibamoto Y, Paulino AC. Bifocal intracranial germi-
noma: a retrospective analysis of treatment outcomes in 20 patients
and review of the literature[J]. Int J Radiat Oncol Biol Phys, 2012,
82(4): 1341-1351. DOI: 10.1016/j.ijrobp.2011.04.033.

Cheng S, Kilday JP, Laperriere N, et al. Outcomes of children with
central nervous system germinoma treated with multi-agent chemo-
therapy followed by reduced radiation[J]. J Neurooncol, 2016, 127(1):
173-180. DOI: 10.1007/511060-015-2029-1.

Buckner JC, Peethambaram PP, Smithson WA, et al. Phase II trial
of primary chemotherapy followed by reduced-dose radiation for
CNS germ cell tumors[J]. J Clin Oncol, 1999, 17(3): 933-940. DOI:
10.1200/JC0O.1999.17.3.933.

Garcia Garcia E, Gomez Gila AL, Merchante E, et al. Endocrine man-
ifestations of central nervous system germ cell tumors in children[J].
Endocrinol Diabetes Nutr (Engl Ed), 2020, 67(8): 540-544. DOI:
10.1016/j.endinu.2019.11.012.

Xiang B, Zhu X, He M, et al. Pituitary dysfunction in patients with
intracranial germ cell tumors treated with radiotherapy[J]. Endocr
Pract, 2020, 26(12): 1458-1468. DOI: 10.4158/EP-2020-0192.
Sawamura Y, Ikeda JL, Tada M, et al. Salvage therapy for recurrent
germinomas in the central nervous system[J]. Br J Neurosurg, 1999,

13(4): 376-381. DOI: 10.1080/02688699943475.

(e H A - 2025-09-09)

[5] Villano JL, Propp JM, Porter KR, et al. Malignant pineal germ-cell [14]
tumors: an analysis of cases from thnree tumor registries[J]. Neuro
Oncol, 2008, 10(2): 121-130. DOI: 10.1215/15228517-2007-054.

[6] Goodwin TL, Sainani K, FISHER PG. Incidence patterns of central [15]
nervous system germ cell tumors: a seer study[J]. J Pediatr Hematol
Oncol, 2009, 31(8): 541-544. DOI: 10.1097/MPH.0b013e3181983af5.

[71 Huang X, Zhang R, Zhou LF. Grading system for diagnosis and [16]
treatment of intracranial nongerminomatous malignant germ cell tu-
mors[J]. Zhonghua Yi Xue Za Zhi, 2009, 89(33): 2333-2336.

[8] Biassoni V, Schiavello E, Gandola L, et al. Secreting germ cell tumors
of the central nervous system: a long-term follow-up experience[J]. [17]
Cancers (Basel), 2020, 12(9): 2688. DOI: 10.3390/cancers12092688.

[91 Yang QY, Guo CC, Deng ML, et al. Treatment of primary intracra-
nial germ cell tumors: Single center experience with 42 clinically
diagnosed cases[J]. Oncotarget, 2016, 7(37): 60665-60675. DOI:
10.18632/oncotarget.10218. L15]

[10] Bamberg M, Kortmann RD, Calaminus G, et al. Radiation therapy for
intracranial germinoma: results of the German cooperative prospec-
tive trials MAKEI 83/86/89[J]. J Clin Oncol, 1999, 17(8): 2585-2592.

DOI: 10.1200/JC0O.1999.17.8.2585. (19]

[11] Shibamoto Y, Abe M, Yamashita J, et al. Treatment results of intra-
cranial germinoma as a function of the irradiated volume[J]. Int J
Radiat Oncol Biol Phys, 1988, 15(2): 285-290. DOI: 10.1016/s0360-
3016(98)90006-2. [20]

[12] Huang PI, Chen YW, Wong TT, et al. Extended focal radiotherapy of
30 Gy alone for intracranial synchronous bifocal germinoma: a single
institute experience[J]. Childs Nerv Syst, 2008, 24(11): 1315-1321. [21]
DOL: 10.1007/s00381-008-0648-y.

[13] Eom KY, Kim IH, Park CI, et al. Upfront chemotherapy and in-
volved-field radiotherapy results in more relapses than extended
radiotherapy for intracranial germinomas: modification in radiother-

Mi® GRADE 7 tRAE

USSR HARSH R

] VI E TR R, ARIFTILT A A RERUE B 4518

ol RAAFFEAT RESZ IR INA SRR IR, AT RERCE A 4518

(IS AR AARTT BESZ IR A Z5 IS I T (5, e A 518 il RE AR

S BB BAT N E

r [ %71 Y

https://www.cnki.net



