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I. Btz hE
) HSHREE DB B

EVEAEBIE OB O FARIEFM TH 575, BRI E 72O OBRAF I AT TH L0 i
BICHFHRE O AR ZAT ) B i L, BRI BICTREEET 2 Y BRI b
Wik (b L7H, FEVEIF) 2T FRICHES TS5V, DLEXb, JEHI
AN LT, R E B X 0Lk & fifT 9 %,

THEICRBEDHEITDBA, FRIFDKZ 3~6 WAL, REHIEE (L2EEEL) BT5TET. B
&ZFB6~12 HAICHEETD ',

EHREE S AEPBEDHAICDOVNT, — hOYVIUFEERDE LIe XY P F UV TIE, J\UF— Rt 0.84~
0.85 LB THEICHENFH SN 59, BFENUROTEVDOS REAVICRRRB TS, PRIEFIRRIE
12.1 A5 146 HBIC, 2 FEBFRIF 10.9%D'5 27.2%ICE, HARTEEICHENFSNI 7T, B8
# (65wl L) WROEFRHARTH, TEVOI MR CHREARNEG 11.2 08BN 5 149 HBICE, BE
[CHEDHSNI 2,

HEtRRaE

1) EH%E - U X 7%

DR RS 2 T » 7275, BRI 2 v w2 L5 sn g 1009,
GTV : MRI X CT THE S N 5L, &SN ThAEEIIHETE 2w,
CTV : CTV1 (L ABFREESY) : GTV B L OBES AP 0l (MRI @ T2 i
FLAIR B{R OS5 58I%) 205 1.5~2 cm 2 F TOxilk.

CTV2 (BAFEB&) : GTV B X WIEHKA S 15~2 cm FE F TORMBR, T 7213 EHE MO
TR F Co
BRI, B, KBk, T v e EOMHENREE D BB L CTIRET 5. RBHIR
T, EBICISEFSELEZTND 5,
PTV:CTVIZ5mmZED~Y—=TY V%R 50
) Z 7 fEEs C IRER, BUAERE, BIRCK, BE, BURTRH~TEE, WEESBTON5L,
2) IxRJIL¥X— - BBEE
4~10MV X #EH W2, FH], ¥ VEET 5. CT Biff%E 72 3 T G HE R 755
HITHh b, Xty Ia b= i3RI v, BETHIUE, 7 ¥ 37T 5 — 4 MmN I
35
L CIERIEZRBEHRER DT bN 505, TOBRICIIENARENFEEE 7 — 2+ (simultane-
ous integrated boost : SIB) 2SHW OIS Z & H %\, MEL RS RERO RN EIRIIMT L

Ll

EEILTRE Al By

I. BewE@E B 57




a. WERBETERGE (3 MRS, b. FATIES (3 MRS, 10 Gy) c. MKBETIRG & RS &b
50 Gy) BioimaAi (560 Gy)

ERREEEICHT 2 IRENTH

FHHLILRRATRYT o CTV, ARtaf ARG O PTV, &8 RTRE O CTV, Wk« Ko

PTV (RS - Rk 95%, LI 90% 25 10% & & 12FR)

TV,
3) RESE
HH B RS 0 60 Gy/30 [F1/6 38 (2 Gy/Il) REDHER SN2 W, KRS (CTVD) T

40~50 Gy, JATiEgr (CTV2) T 10~20 Gy Z 43 2 @ - E RS0\ BB CIL, 70 Gy
RO R RS G % ST 2 R RBoRE R A313 S T2 1919 il B2 UG 7 R b T4 6
U X NAVAL =1 U5 S AOF<E e Af’ﬁMﬁ%ﬁ%&.@%@

e (>70%) TUE, B SR T ) WOHIMG XD b EsE ) MG
DD L OWEDDH 2 7,
4) GrRAEE

BRI AL F LA BT 5 2 L TFHRVLERT 5 ¥, fbFFRidE e LT, itk =+
Ty LT7EPROHAVWONTE 7, bAETIE, =24 ZXF ¥ (ACNU), =245~ (MCNU),
ANV AF Y (BCNU) 2MRBGEHTH %,

BfE, EHEMIHEH SN TVwLZ0IRTEY T I F (TMZ) Thd. BT 24 HEH
PRI L VAE S T2 ™Y, e d, BIEBMEMIEIE S RS & 2> TB Y, HFERIC

BWTHITWS,

BERECOSVTE, TMZHANBZEEEZI SNDH Y, HERARHTSSICIE, BEHREMEALSNIC TMZ
BREADBERE THD 'Y,

(3 B 357

1) BHFE

MREAEAEI IR 12 A A TH Do 1+ 2 SERELEFE, ThEN50~60%, 20~30%, 5~
10% T 5.
2) ERAMEEMRE

HRAEAF IR 24~36 A A CTH Do 12 BARRAAFHIE, TN T0~80%, 50~60%, 30
~40%TH %
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3) BRMMZRERE
A 36~60 7 H Td Bo 1+ 2 - 5EEAERIE, ThEN80~90%, 60~70%, 40
~50% T 5o

0 & HHE

SHPAEER ERLLORIIL AL L, BMmEm G, Eo, W, o3v, &y
BRER L), BT (BJE), PHER L,

BEIEE =S ATHNIESE (Grade 3 DL B3 %), REAEREACT, #1J) - $lEPREE, AN
BE - flgs - MEIESE, WEODART, WOWRESE, SRR & &

m ZE 30

1) Walker MD, Alexander E, Hunt WE, et al. Evaluation of BCNU and/or radiotherapy in the treatment of ana-
plastic gliomas. A cooperative clinical trial. J Neurosurg 49 : 333-343, 1978. (L X)L 1I)

2) Andersen AP. Postoperative irradiation of glioblastomas. Results in a randomized series. Acta Radiol Oncol
Radiat Phys Biol 17 : 475-484, 1978. (L X)L 1)

3) Chin HW, Young AB, Maruyama Y. Survival response of malignant gliomas to radiotherapy with or without
BCNU or methyl-CCNU chemotherapy at the University of Kentucky Medical Center. Cancer Treat Rep
65 : 45-51,1981. (L ~xX)v1I)

4) Kristiansen K, Hagen S, Kollevold T, et al. Combined modality therapy of operated astrocytomas grade III
and IV. Confirmation of the value of postoperative irradiation and lack of potentiation of bleomycin on sur-
vival time : a prospective multicenter trial of the Scandinavian Glioblastoma Study Group. Cancer 47 : 649-
652, 1981. (L)L 1)

5) Stewart LA. Chemotherapy in adult high-grade glioma : a systematic review and meta-analysis of individual
patient data from 12 randomised trials. Lancet 359 : 1011-1018, 2002. (L X)L 1)

6) Zhang L, Wu X, Xu T, et al. Chemotherapy plus radiotherapy versus radiotherapy alone in patients with ana-
plastic glioma : a systematic review and meta-analysis. J Cancer Res Clin Oncol 139 : 719-726, 2013. (L X)L
1)

7) Stupp R, Mason WP, van den Bent M]J, et al. Radiotherapy plus concomitant and adjuvant temozolomide for
glioblastoma. N Engl J] Med 352 : 987-996, 2005. (L )V 1I)

8) Stupp R, Hegi ME, Mason WP, et al. Effects of radiotherapy with concomitant and adjuvant temozolomide
versus radiotherapy alone on survival in glioblastoma in a randomised phase III study : 5-year analysis of
the EORTC-NCIC trial. Lancet Oncol 10 : 459-466, 2009. (L <)L 11)

9) Brandes AA, Vastola F, Basso U, et al. A prospective study on glioblastoma in the elderly. Cancer 97 : 657-
662, 2003. (L ~JL 1)

10) Ramsey RG, Brand WN. Radiotherapy of glioblastoma multiforme. J Neurosurg 39 : 197-202, 1973. (L X)L 1I)

11) Shapiro WR, Green SB, Burger PC, et al. Randomized trial of three chemotherapy regimens and two radio-
therapy regimens in postoperative treatment of malignant glioma. Brain Tumor Cooperative Group Trial
8001. J Neurosurg 71 : 1-9, 1989. (L X)L 1)

12) BELZ ALY, KNEE, HPEET . B2 ) F—< 10 2 B sia - IS 5 1~ 12 B9 % Prospective
randomized clinical study. J## ® i 35 : 1289-1294, 1989. (L X)L 1I)

13) Sharma RR, Singh DP, Pathak A, et al. Local control of high-grade gliomas with limited volume irradiation
versus whole brain irradiation. Neurol India 51 : 512-517, 2003. (L ~X)V 1)

14) Bleehen NM, Stenning SP. A Medical Research Council trial of two radiotherapy doses in the treatment of
grades 3 and 4 astrocytoma. The Medical Research Council Brain Tumour Working Party. Br J Cancer 64 :
769-774, 1991. (L ~OV 1)

15) Nelson DF, Diener-West M, Horton ], et al. Combined modality approach to treatment of malignant gliomas-
re-evaluation of RTOG 7401/ECOG 1374 with long-term follow-up : a joint study of the Radiation Therapy
Oncology Group and the Eastern Cooperative Oncology Group. NCI Monogr 6 : 279-284, 1988. (L X)L 11)

16) Scott CB, Curran W], Yung WKA, et al. Long term results of RTOG 9006 : A randomized trial of hyperfrac-
tionated radiotherapy (RT) to 72.0 Gy & carmustine vs. standard RT & carmustine for malignant glioma pa-
tients with emphasis on anaplastic astrocytoma (AA) patients. Proc Am Soc Clin Oncol (ASCO) 17 : 401,
1998. (L~XJV D)

17) Malmstrém A, Grenberg BH, Marosi C, et al. Temozolomide versus standard 6-week radiotherapy versus hy-
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pofractionated radiotherapy in patients older than 60 years with glioblastoma : the Nordic randomised, phase
3 trial. Lancet Oncol 13 : 916-926, 2012. (L ~X)L11)

18) Yin AA, Cai S, Dong Y, et al. A meta-analysis of temozolomide versus radiotherapy in elderly glioblastoma
patients. ] Neurooncol 116 : 315-324, 2014. (L X)L 1)
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0. (EEBMEERRRE
0 HSHREEDRS - BI5

HEOFMRIEFHTH Y, WEELHPH ML HIE T, Lo LEMEE L XV OEEERAFED AT
37K, Rtz H L LT o720 ICWIRMIES R 20 2560 H 1, MG
Piibih s,

EORTC (European Organization for Research and Treatment of Cancer) 75 Dt 12 %8
P, R ERE DRI N TV D, 72720, 1K) X 7 REBNIHTERIRE 256 EE0 &9 U,
W ZRERR DTV b

EORTC 5Dk 2 Tld, 54 Gy/30 /68 (1.8 Gy/E) DifikBEHZEEEELTITOI8EE, 17
DEVGEEZERL, PEEEFR-EGE 74 FE 72 F, SFEEET[E B8%E 68N THREEZRDIEN DI
BOO, HEEREFHEE 5.3FE 3.44F, 5 FHEREFEC(EE55%E 35%THD, MiEIBHZTOLEET
BEICRIE CHofc. BEBAIHINTVSIEANTO 1 FRDEREHSE, £BIRRE, SBAKE RER, ERE
W CEKR CTH oD, BRDHBEHREAR CAOBLHE O TV, Fic, BREEOEHMRIFESSHH 70%
THofc,

WStk aHE
1) RS - U XV
GTV : MRI® CT THE SN2 I TV LLERBETE R,
CTV : GTV IZHiliFE % o724, & % \vid T2WI/FLAIR {5 5 #8825 1~15cm £ C
O i o
PTV:CTVIZ5mm 3EDI—I U &INZ %,
)2 7lggs  IRERK, Wi, B, W HE, BUR M~ TEESESBT 6N S,
2) BHE-IxI¥—

A T e v A TH B, CT Wifgz 72 3 RITIRHEET I A3 E I & 7 50 T1 512
TREFZRT I EAFL VIR (GTV) X T2WI/FLAIR #i{E TRV 1S5 T 2 EEHH O
FHEFEEIE, CTTRE-E) LAV ELLWoT, MEidi#E O MR B{§% H#EHH2EE LT
Fusion %20, Z#IZL%255 GTV/CTV OFEEIT)

HGHE & LCTid 6~10 MV X AT, TS oA B PRALHL & OBIFRIIE UC, WML EDZ% M1
g vz v VR 3 MBS, B2 MY, AR RS2 HV L, B1ISHEN R ERA
g (F1a) &2hiaad 25 MG oMM (F1b) 2R FRMITIE, KFHEHRR
SIB #:® IMRT TiH#MAME O LA S5,

3) REZSE

BTl WBGREROAER >0 7 & 38 55 B ST 0 45~54 Gy/25~30 [11/5~6 3 (1.8~2 Gy/
|l ARSI NS,

EORTC [Z45 Gy & 59.4 Gy & ZHBR UTcHER, b FEFRFTNZTN 58%E 59%, b FHEEREEFE(
A47%EB0% TRETH oI, BEBRDAEFL oD, QOL FEBREFHETH>TLILY. —F. KED
NCCTG (North Central Cancer Treatment Group), RTOG (Radiation Therapy Oncology Group),
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a. BRI OB
MHR:IGTV, #:CTV., #k:
PTV ZR7¥

b. MEESE X
MO#100%,
& :95%, #k:
90% % 7R o

EEMEHEEBIEICHT 2 Z0HES L ORESHR

ECOG (Eastern Cooperative Oncology Group) DOHEEMRTH, 50.4 Gy & 684.8 Gy £ZHEULTHD, 5
FEFRFZTNZTN 72%&E 65% T, BRERFEVDDDSIREERF COULAIMENR T, h'D Grade 3 L EDiE
HEEERDES<REEL TV (2 FHEET 2.5%E 5.0%)%,

4) HrREE

Lo BB L Cid, KE SWOG (Southwest Oncology Group) 7*5 D F ¥ ¥ AAbIL#K
RERDHL O TIEIAREERD S h oz,

PEAE, ) A7 AT HIEBN BT RIS & it <AL (PCV @ #&ak) oF Rtz
RET %7 Y5 MERBHRBOME " H3H Y, T0E,ICD, WORTPCV#ESLT €Y H I FIZ
B9 %, HBRBIE: Z > & 2LHEGERR 0 D AR AT T, ZOREPRHF DL A
Thbo

FEED SWOG hS5D#E © Tld, FRREIETFEIRIDITRRETEREE ClF 4.5 &, (EPEAMHAECIE 74 F12o
ren, BREFERDSTEN ofc,

H#&(C 54 Gy/30E/6 8 (1.8 Gy/El) DffBRNOHFZITOIFE, TNITEFEE (PCV : JOALINY
> (PCZ) +OLRFY (ZhOVILF7HR, CCNU, AFIEHT) +ETUXFY (VCR)) 6 I—RXZEM
UTeBOBHMtZTET 55 3 H5 VY MEEBRBOBROFERSIN 7, EEHREPRET 78405 13.34
[CHERICERT D EDNRENIC, e, CORBRTIHEU R IR (40 mAin CARNEHE) [FREHRRZIN
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TWad,
(3 pop 357

5ARAAEAEEIE, O AMEERMIIEE T 50~60%, ZZEEBIETH 70% TH .
A &HHE

SHPEEER  EHELDOIRIILALRD RV, BEHERE LT, BE, B, W, o
TV, EQBEELERALI LDV DL B —BH L BTBEILFETH L, PHEDLL
ELIREART %,

BRAAAE SR | BRI e b IR & 7 5o MRGHERAZIIS U7 Aietk - ORo bR, %3k,
PFERE) B9, 2720, Grade 3P LL 2D H%TH L Y, Z0IIh, BRI
50 Gy BLERSS S p &, #17) - HEFRE (RN OWRMYH 5. IR HNICE X
i, AR, fase, MRS ARLNR, HHANORETRENETZ2HB05 205 %,
HIR T EH~ T HEAADBIHFNTHNIINVE VUMK T2 X727 280D 5,

m ZE M

1) van den Bent MJ, Afra D, de Witte O, et al. Long-term efficacy of early versus delayed radiotherapy for low-
grade astrocytoma and oligodendroglioma in adults : the EORTC 22845 randomized trial. Lancet 366 : 985-
990, 2005. (L ~JL 1)

2) Karim ABMF, Afra D, Cornu P, et al. Randomized trial on the efficacy of radiotherapy for cerebral low-grade
glioma in the adult : European Organization for Research and Treatment of Cancer Study 22845 with the
Medical Research Council study BR04 : an interim analysis. Int J] Radiat Oncol Biol Phys 52 : 316-324, 2002.
(LRI

3) Karim ABMF, Maat B, Hatlevoll R, et al. A randomized trial on dose-response in radiation therapy of low-
grade cerebral glioma : European Organization for Research and Treatment of Cancer (EORTC) study
22844. Int ] Radiat Oncol Biol Phys 36 : 549-556, 1996. (L <)L 11)

4) Kiebert GM, Curran D, Aaronson NK, et al. Quality of life after radiation therapy of cerebral low-grade glio-
mas of the adult : results of a randomized phase III trial on dose response (EORTC trial 22844). Eur J Can-
cer 34 : 1902-1909, 1998. (L XV 11)

5) Shaw E, Arusell R, Scheithauer B, et al. Prospective randomized trial of low versus high-dose radiation thera-
py in adults with supratentorial low-grade glioma : initial report of a North Central Cancer Treatment
Group/Radiation Therapy Oncology Group/Eastern Cooperative Oncology Group study. J Clin Oncol 20 :
2267-2276, 2002. (L ~)V1T)

6) Eyre HJ, Crowley JJ, Townsend JJ, et al. A randomized trial of radiotherapy versus radiotherapy plus CCNU
for incompletely resected low-grade gliomas : a Southwest Oncology Group study. J] Neurosurg 78 : 909-914,
1993. (Lx)v 1)

7) Buckner JC, Shaw EG, Pugh SL, et al. Radiation plus procarbazine, CCNU, and Vincristine in Low-Grade Glio-
ma. N Engl ] Med 374 : 1344-1355, 2016. (L X)L 11)
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. B&E3FAE
B HSHREE DB B

BURGEEOA Y, BB 2 HEBGAERIZ 2 vAs, PO TIIIBEARTHSL 2 &, i
BRI X > TO0%HI DM RO L Z &, BPRHM ZE 2 TR 40% U EiddH b 2 & h
5, EAMIIHGEZ HIE L TN O 2R RESEEERHREZEZ 5N TwD, 721, 3K
KR TIHFFROBRERZ TE L7200/ E L5720, WHETHIUILFREIC X o THEHIG
WO Z IMUEIZ%2 I THEEIT I L2EET 5.

HEtRRaE

1) BEHH%E - UXViESE

*GTV : MRI® CT CTH&E SN LER. &I NTWIEAEIIBETE v,

e CTV1 : &MeH#ilE,

o CTV2 @ JEHIR +1~2 cmo

*PTV1 : CTV9IIZ05em BEDY—T Y &Mz 50

e PTV2 : CTV2IZ05ecm BEDY =T Y &Mz 5.

o ) X UfEEE  SURTHER-T AR, MR, MK, BURRERE, B, M, HEESE
2) IxILX— - BEEK

X MEANF =1L 6~10 MV ARSI N D, SMEFILFEHICHPTRETH S, HB~FH
Yz VERERFEIE T2, @OV =Ty 72V, SRS SRIEAR LRV L NIVOH
B CIIALm 2 M Ty S ep@dbnd, TR TORMIZETEZS 1 MTRET ., o%
XHIZ, WHIEZEZ—ZORBEITLIClem BERBHXELRETH S,

ERAEFRBAHIHR W CTREZEBENO T — A M 2179, SMEFHOBFTOM 2R 1 1TRT,
WAEIIANY ANV D EX T E=HBY L, DR EHOLED R L, BETOARE 2 55~ O % 1K,
L7 e L ooz (H2), F72, BiTHUAHRIC L 2 A EFRLBROMEDLH S Y,

3) JRESE

MRE L, AN RIC 36 Gy, HREER (R 254Gy »EEEEZEZ LN TE 5 Bl
T, B 27 RS LTS 2 0 3 2506, 2MAaHREIC 234~25 Gy 23R e R &
ZEzbhb Y,

LINSEGIC 36 Gy, “TEEE (REA) (54 Gy (BEHEETCL2MLBHMICEF 1.6~186y/H, T—2X
M2 Gy/H) HSERIRBEEZ SNTEZ. LH L, £INSBHIC 36 Gy DRSS, NRTREFIFLE
EERERTITEMN DD, BEURIE (3~21 4 Chang 5 1 ~Ma, BRN2HE) (CHLTIE 23
~25 Gy [CFIFRERIMTONC. ZTORR, BRENCHEREENGHOTHD, REOERGRETHDEE
Z5NI249, UL, ZOBRDIEZEESHAUCHETE, EEUOBICHUTENSEHRE 234 H UL
[& 25 Gy MMRAEN, 5 E24FR 74~86%, 5 EEEHERFER (EFS) 65~81%E BIFIFERMESN T,
ZOles, RETHEEY OB UTEREEARHAT 2186(F, COREDRBIMEEEEZ SNDLDIC
Hofe2®,

RIS HICHEZ 18Gy T TTFIF2RALITOIIAD =Y, 72T L F o HEABOMRIX
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L RNEBEIRS DR T

BN AN AP EESE—ICL 3N EHBHOEESHX

WMEINTBLTY, FHMIESHREEIITONZITINE R SRV, B EBY, 3ERHOLES
LB AT C, BEHRIRREZ G T A2 25852 RAALNTVS, 1221, ZhiC
X o TR OB ERE & RSO BRI R LN D L) BREEIE R,

1 Al & R LTRSS U C 10~25% DR E % £ 8T 5, REZHOT— A MWL T
1, MAERBEEEEERI D DR+ =V VAN RICARLEEZOND IR -TETH
D, WEEARRD 2cm v —Y Y TT =R MERB LR, &K GOGy L) E1em ~— 3 Y IZHi
INT D 2BERET — A M AR S N B
4) GrRAEE

TR X ETHMOMEZ TP 57018, L AREOHIIEEN L EZ 5N T 5,

DIBIDHESRTIE, MEHPABROMHEEEEDERICKLD, 2EFRCEEEERDSNEH o 79, 8
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MEFEOEE, BRSO AR N TEEREER(LS B ERESNC Y. HE, LHEACKD
BEHIDICHEMBRIRHFNIETUICK<FDHEEHD Y. LML, 2000 FRDS 2 F LMELLBEERICHW
TClREYIURFY, TRRYR, ALIRTSFY, YOORIAT 7= RMERBEICBVT, RERAEEMEIDMIE
Z FE%#ER (B FEFS 1 74% vs. 60%. P=0.036) HREN 19, {EZFEOHADEBHICEZ SNDLD
([CIEDCEI, BREDWMETIE, BREBECH T 2 H/ILINT ST U HARSHRAE C RFHRBERENRSNT
Vs '

(3 Rekid:pRARoE 308

FREEN) 5 AR EAERII AT 60% (FRHEY) 2 7 B 60~80%, Y A7 #E40~50%) FEEELE 2
5N b,

A &HHE

SMPEEER MR BT ml BTE SR e L

BRAAAEESR  WWRE, RSN X 2 TG O HRE, FRENOK TR ENRIY
FrBo WWBEEIZIIELE Db ORTMOLEL 5720, WIS X B FEABPBEIEIH 5 2
TIE Ve KR TE-TEARNOMEL, 30~36 Gy TH IR KRV T ¥ 73R E A S
ETHRZ 2%, #AHESTRRTSH 50 TOMDFIVE ¥R E SIS WS, A ER
HeEONIET OS5, FHTORFRE LAHRDOETIES KU FTHN
X, FEOERXD B HFEEEHT Sz v,

B ZEXH

1) Wolden SL. Protons for craniospinal radiation : are clinical data important? Int J] Radiat Oncol Biol Phys 87 :
231-232, 2013.

2) Oyharcabel-Bourden V, Kalifa C, Genter JC, et al. Standard-risk medulloblastoma treated by adjuvant chemo-
therapy followed by reduced-dose craniospinal radiation therapy : a French Society of Pediatric Oncology
Group Study. J Clin Oncol 23 : 4726-4734, 2005.

3) Packer R], Gajjar A, Vezina G, et al. Phase Il study of craniospinal radiation therapy followed by adjuvant
chemotherapy for newly diagnosed average-risk medulloblastoma. J Clin Oncol 24 : 4202-4208, 2006. (L X v
)

4) Thomas PR, Deutsch M, Kepner JL, et al. Low-stage medulloblastoma : final analysis of trial comparing stan-
dard-dose with reduced-dose neuraxis irradiation. J Clin Oncol 18 : 3004-3011, 2000. (L X)L 1I)

5) Bailey CC, Gnekow A, Wellek S, et al. Prospective randomised trial of chemotherapy given before radiothera-
py in childhood medulloblastoma. International Society of Paediatric Oncology (SIOP) and the (German) So-
ciety of Paediatric Oncology (GPO) : SIOP II. Med Pediatr Oncol 25 : 166-178, 1995. (L X)L 1I)

6) Jakacki RI, Feldman H, Jamison C, et al. A pilot study of preirradiation chemotherapy and 1800 c¢Gy cranio-
spinal irradiation in young children with medulloblastoma. Int J Radiat Oncol Biol Phys 60 : 531-536, 2004.

7) Evans AE, Jenkin RD, Sposto R, et al. The treatment of medulloblastoma. Results of a prospective random-
ized trial of radiation therapy with and without CCNU, vincristine, and prednisone. ] Neurosurg 72 : 572-582,
1990. (L)L 1)

8) Tait DM, Thornton-Jones H, Bloom HJ, et al. Adjuvant chemotherapy for medulloblastoma : the first multi-
centre control trial of the International Society of Paediatric Oncology (SIOP I). Eur J Cancer 26 : 464-469,
1990. (L)L 1)

9) Kortmann RD, Kiihl J, Timmermann B, et al. Postoperative neoadjuvant chemotherapy before radiotherapy
as compared to immediate radiotherapy followed by maintenance chemotherapy in the treatment of medullo-
blastoma in childhood : results of the german prospective randomized trial HIT ‘91. Int J Radiat Oncol Biol
Phys 46 : 269-279, 2000. (L <)V 1I)

10) Taylor RE, Bailey CC, Robinson K, et al. Results of a randomized study of preradiation chemotherapy versus
radiotherapy alone for nonmetastatic medulloblastoma : the International Society of Paediatric Oncology/
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United Kingdom Children’s Cancer Study Group PNET-3 study. J Clin Oncol 21 : 1581-1591, 2003. (LX) 11 )

11) Jakacki RI, Burger PC, Zhou T, et al. Outcome of children with metastatic medulloblastoma treated with car-
boplatin during craniospinal radiotherapy : a Children’s Oncology Group Phase I/1I study. J Clin Oncol 30 :
2648-2653, 2012. (L <)V 1I)
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V. EiXiE
B HSHREE DR BIS

Rz BT IR0 ®%Ic, BAFNEE: & TSRS LR 2479 Z&d, BB
D By a3 MRS 2179 o

B HIFER Chd eSS, UNILDOEWVHEEERFEL. Ueho T, KAA RSA 2V BBNAREIE
IHEERARHEBROBERZSE(C L TROI D ZERL 1712, F/EZH(CIE WHO H¥8 class I (Subependymoma,
Myxopapillary Ependymoma), class (Ependymoma), classll (Anaplastic Ependymoma) [C3(F 51,
TNZNOREZHD AP HRIEEDBHE(C K o CHAHRARDRATTEZRET DHNEDD D, J\ETWHO 7
fHclass I, NOREOBER, YIEFEIIBERERDHDESD Y.

ek, T N TRFED WHO % class MIFEEDBRIEATSVESN, £NEFRBRHF DRSS N TLIZD,
RECIFEROIEWVEAICHITDBREERIERHRBBERANE LA THDHIEND, T ULHENEETHRRHTMHE
BOEEZS5NS 49,

HEtRRaE

1) E8H%E - U X 7SR
GTV : MRI % CT CTH@E &5l . 2MoOBEIIBETE 2w,
CTV : BENERE DA M3 X OR B2 PR (WHO 4798) I8 ) B b,
ORERBEEL L
*« WHO % ¥iclass I @ GTV + FiEIC~10cmY O~ =Y v &INZ %,
e WHO %3 ¥ class I, TI : GTV + FHifEIC 1.0~20cm® ™ O~ =Y V&A%
OEEEES V)
CTV1 : &4 iilkE
CTV2 : BMEIZIG U T GTV+ PSR~ — Y Y 2R %,
PTV:CTVIZ05ecm D~ =Y Y &Mz AT EDL 0w, CTVY =Yy EEbE20em YN E
THIENLNT,
) Z U fEEE  BURTE-T AR, BMeds, IRERK BUebis, s, ek, HRiss
2) IxILX— - BHE
XML AN F =13 6~10 MV D HERE S 5o TR BT R0 0 B2 28 SR IOHRRA 8 7 & =R Tin R T Il
AHELES NG 3589 BT HUAHSRIF L T2 D ALNS W, BHEIE Y o VEEZEA L 35,
o BERURAEZ L - RATHRST 21T 9 0
o BRI O - AN ARG LSRRGS 2 BN 5. ANERIRE IO W TR E O
H (=64 =) 2ZHINn,
3) wRESE
BFEICB VT, 465Gy DL ECTAEFRB X EFBEFELPRVVENI/RENR TS Y,
WHO 47 class I THRAFIESE 2SHEAET 23612, I 504 Gy/28 M Tirbh b Z L A% wn Y,
—7J, WHO 43 class I, I T, FHTIZ 54 Gy~60 Gy/30~34 [01/6~7 #HTITbI b Z L%\,
ST % 4T 5 72354, WHO %% class 1T & classINZ AT IS O EICA HAFBO VDS, #F
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BERAE FE 58313 WHO 28 class I VA RIS HBIECTH 5 Yo AMNATF RIS 24~36 Gy/15~24
ml/3~5 M T b 2 ENL Ve FHbZRICANTRES o L7z, 3IMARMO/NEITH T2
ROSREA S EE 2 IS WL E EE 2 bNTwd P

4)

Cidiik -3

ALIEED S DICAHRTH 5 L v ) B IE v,
EERN L RERE
5AEAEAEERIE, WHO 23 class T T 92%, WHO 438 classII T 78% & fifs ST 5 9,

0 &HHE

SMPEEER ML BT Hiﬁ'x%‘?ﬁﬂi B R S

BREAAEESR - Fill L o TSRS, FHERSHNC X 27 O FRE, i%’ﬁ%ﬁﬂ)ﬁT

EVEINEL, NIWRES iﬂ%ﬁ%@%@”@%’iﬁf@?ﬁ%%a’é'f), 2GR ORI

WAFS B 720, TESHBRIC & 2 IEMEZ FEEHUZ T 5 5Tl v

LA L, BRAEMEERE D &0 TR HREOLE O 1/3 RIS S ﬂ%"f‘“‘f&“ﬁ‘ﬁ)é e

FORFRELFEHENDOETIRSEUT THIL, BEDEIEDLPLFITI V. MBS
CURFEDSADFEREIZNZTN16% & 23% THDH EREINTNE Y

m ZE3H

D
2)
3)
4)
5)
6)
7)
8)

9)

10)

11)

12)

Agbahiwe HC, Wharam M, Batra S, et al. Management of pediatric myxopapillary ependymoma : the role of
adjuvant radiation. Int J Radiat Oncol Biol Phys 85 : 421-427, 2013.

Oya N, Shibamoto Y, Nagata Y, et al. Postoperative radiotherapy for intracranial ependymoma : analysis of
prognostic factors and patterns of failure. J] Neurooncol 56 : 87-94, 2002.

Childhood Ependymoma Treatment (PDQ)-Health Professional Version. Bethesda, National Cancer Institute.
2015. http://www.cancer.gov/cancertopics/pdq/treatment/childependymoma/HealthProfessional/

Combs SE, Kelter V, Welzel T, et al. Influence of radiotherapy treatment concept on the outcome of patients
with localized ependymomas. Int J Radiat Oncol Biol Phys 71 : 972-978, 2008.

Schroeder TM, Chintagumpala M, Okcu MF, et al. Intensity-modulated radiation therapy in childhood epen-
dymoma. Int ] Radiat Oncol Biol Phys 71 : 987-993, 2008.

Paulino AC. The local field in infratentorial ependymoma : does the entire posterior fossa need to be treated?
Int J Radiat Oncol Biol Phys 49 : 757-761, 2001.

McLaughlin MP, Marcus RB Jr, Buatti JM, et al. Ependymoma : results, prognostic factors and treatment
recommendations. Int J Radiat Oncol Biol Phys 40 : 845-850, 1998.

Merchant TE, Li C, Xiong X, et al. Conformal radiotherapy after surgery for paediatric ependymoma : a pro-
spective study. Lancet Oncol 10 : 258-266, 2009.

Merchant TE, Mulhern RK, Krasin M]J, et al. Preliminary results from a phase II trial of conformal radiation
therapy and evaluation of radiation-related CNS effects for pediatric patients with localized ependymoma. J
Clin Oncol 22 : 3156-3162, 2004. (L <)V 1)

Massimino M, Gandola L, Giangaspero F, et al. Hyperfractionated radiotherapy and chemotherapy for child-
hood ependymoma : final results of the first prospective AIEOP (Associazione Italiana di Ematologia-Oncolo-
gia Pediatrica) study. Int J Radiat Oncol Biol Phys 58 : 1336-1345, 2004.

Macdonald SM, Sethi R, Lavally B, et al. Proton radiotherapy for pediatric central nervous system ependy-
moma : clinical outcomes for 70 patients. Neuro Oncol 15 : 1552-1559, 2013.

Duffner PK, Horowitz ME, Krischer JP, et al. Postoperative chemotherapy and delayed radiation in children
less than three years of age with malignant brain tumors. N Engl J] Med 328 : 1725-1731, 1993.
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V. RifRRE
Bl SRR R OB % & B

JEIRNE L 7 7 7 F R 2 TR E L7ALARIEIC X o T, R —RUEGAIRZHON L, L
AL, ALFREHAER CIERRICHRE & 27720 Y, BUSBIREAEROBLE 5 5,

WM &, RGN - BRJEPERE - DN ECBENE - MBS OIS & Tld, PRRMEY % HATE,
BORES KRR D20, EWFIC X DINBRIROMEE DRSS OREDBIILE L 2 5o

(2 PiEiE ot

1) EEE - U X VESRE
GTV : MRI % CT CTHE SN AR, 1% MR 2 W5 Z L 25%WAS, NIRRTl bapses:
BIZIZE A L OIEBITH/DN - RS 5720, {LAREHOWRESRT 2 LEVBH L, Tk
JEAZ D 5 5L B HE CTldaE i MRI THBRICHIIL SN W E2H ), ZOE13 T2 il
BRONEHRD e THW 5.
CTV1 : O D 556 - ENEHR.
OIS WIS - ENERU LY, 272 L eNeTHEI2E22 bbb, REHK
FROBE Il E CTV] L3 5,
CTV2 : GTV 25 15~20 cm FEEEHLK L 72 5838
PTV: ¥z VEEEZEME L, CTVIC05cm BENDY—I Y &2MZ 5o
) Z U fEgs - SURTES-FIEfR, Mg, ERER, #lahke, #x83, B, e,

I 3D-CRTI(Z& % BEV

2 g o — Bl FR:GTV, % : PTV2 28 IMRT I & 220 H K
(CTV2+5mm), #fh: HER%ERT, EMERSTO—Fl, 7% 100% % R9
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2) IxIL¥—-BEE

6 MV LLEORE T AL F— X #iE A7z 3Rt BURGES RSN (1), =R
WHETHIUZIMRT O S EE T 5 (H2), &METRRG IOV TIIHEFEOE (= 64
R=7) BB INIZv,
3) HESE

TG REEREE O A  CTVLISH LT 24~36 Gy CTV2 2% L TRl 40~45Gy ¥, 1
Ml 1.5~20 Gy 2 v %,

AL D4 - CTVLIZA LT 24~30 Gyo CTV2 2% L THaiE 24~40 Gy,
4) GrRAEE

VATGF VB L BANKTSF v EDTIFFRBHEZPLEL, ThRYFRA KRR
77 IFERBEMLIZL DA VHEH S5 ALFHRETRIGH A S NG IR 2 W 5 L7z
W8 % & B8 60% v Vo ALEBREN T O RIS CIE RSN T 2720, 2RERDE
DRPPRLETH 5B Y,

(3 Reki ket 3074

10 £ AT 90~95 % Lo (B TR 5~10 SEMRICTIET 2R D & 5720, RIIMO 7 + 0 —
Ty THUEEE D Y,

) &HHE

SEEEESER BRI (ST RS, W, PR

AR ESER AR, BN TEAREAS (KSR AE S, HERE
TORE), WO RES, MAEREIIRPAZE, Xt - B ZE,

HREHIZAE D FIREIC T o fe Bt EAHE R #E3FIE & LN TIRw & STw b U FE RS
FRERBEHFEL D B EITERLTYS Y,

m ZE W

1) Balmaceda C, Heller G, Rosenbulum M, et al. Chemotherapy without irradiation - a novel approach for newly
diagnosed CNS germ cell tumors : results of an international cooperative trial. The First International Cen-
tral Nervous System Germ Cell Tumor Study. J Clin Oncol 14 : 2908-2915, 1996.

2) Aoyama H, Shirato H, Kakuto Y, et al. Pathologically-proven intracranial germinoma treated with radiation
therapy. Radiother Oncol 47 : 201-205, 1998.

3) Shibamoto Y, Sasai K, Oya N, et al. Intracranial germinoma : radiation therapy with tumor volume-based
dose selection. Radiology 218 : 452-456, 2001.

4) Bouffet E, Baranzelli MC, Patte C, et al. Combined treatment modality for intracranial germinomas : results
of a multicentre SFOP experience. Société Francaise d' Oncologie Pédiatrique. Br J Cancer 79 : 1199-1204,
1999.

5) Calaminus G, Kortmann R, Worch J, et al. SIOP CNS GCT 96 : final report of outcome of a prospective, multi-
national nonrandomized trial for children and adults with intracranial germinoma, comparing craniospinal ir-
radiation alone with chemotherapy followed by focal primary site irradiation for patients with localized dis-
ease. Neuro Oncol 15 : 788-796, 2013. (L V1)

6) Rogers SJ, Mosleh-Shirazi MA, Saran FH. Radiotherapy of localized intracranial germinoma : time to sever
historical ties? Lancet Oncol 6 : 509-519, 2005.
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VI. TEAKRE
B Bt EAO RS SEE

TERABIE X BB TH B2, TEREHEFRVE » OMEERZ R TEREEEREOS A%, Ik
FERETEC & RS OIEHEIC X 2506, BURRRERE & T RATIEEMRRRICT 2 & 2 L7258 E RO S
E%ho TMAE—RINE 22 525 BEEEMIRIEICB O CTIZEWBRIBNT 52 50,
WEOBRE, FMCEYRLEORATHAREZRERICBWT, EHEOMAKLZIET2 2 &%, Kik
PEBRIE O 53-8 RV E » OIERALZ S Z L TH Y, IR PG PR & A T O EE DA
LEZLND,

MERBEOF AT 2 5 ¥ 7 MMEEGRE CORGEIIT b TV, Tl HAREE & F4ir +
WERREHHEOMRERIIHAREENZVETLIHMEDH Y, F@FEINEREROMNAERLE L
TEARFTZEARRRIC T 24 U 57280, EWI 7% MRI A CROBBIZE 21T figkdH 5. Lo L,
IR EME OB A TH > TH, FHHIMTIL 20~50%FEICHERE 2 2 LM S hTB
D, FRIC (FAEEEZ) AR~ O EZ RS L, B#Ein Lt Ez o5Nb,

B atiRiaE

1) BEHOH%E - UXVESE
GTV : MRI X CT TH%E & N2 . Witk ORI T OEE#HHEZ GTVET52 LD
H o 7275, BAED B BEHRIESS (stereotactic irradiation : STI) Tl&, RAFFE SN LIHE
GTV ETHIENRETHD, 72720, LHRMIEEEZEODGEVREE LVIERD H
b7z, TiE EWEEIT Y GTVIRET S 2 LW TH 5o HWHDE TR A/ L 728
(EAEIMEDIES; 2 GTV L5 %,
CTV :GTVIZ0~5mm ¥ —3 Y ZMATHRET SHA, EHED STI TIX GTV & H—25KJ:T
»5o
PTV : BN TS (stereotactic radiosurgery : SRS) DA CTVIZ0~1mm # MMz 5.
EN TR HE (stereotactic radiotherapy : SRT) TIX CTV IZ 1~2mm # MR 5. W5
HIRETIE CTV IS L b 5mm 2 MA % (BEKEOEIEEREICL2).
) Z 7 fgEs C IRER, SRS, ISR, e, hH, TEERESE
2) IxIX— - BEE
BUE Tl 3 RTiBiat s v 55, @ 5 EIS RS & STL 2% % 2%, AR RS
7 IEH AR O EACIR O HITHREMME SN 2 L% v, Bieg, ke, S, TEA
W5E O EEARE % W2 B e 7 L 2 BT %o
SRS | —IfDIBEHEBE L RITIIE Y ZHOTEER (Ny N ¥ 7)) & EFOEHZET K
BET %o
SRT : BB REAEER Y AT 28 V5 2 EN— KN TH S, HEMANHLETIE6~10MV X

ﬁ’ﬁ:ﬂib‘% ZENL
’\EU%E”%} CEARRE R Z M A VSN B IEMNER TIE 6~10 MV X #z w5
N o FEARI 2 FIRSHIMBE OB R 2R 50T HNETH 5, HBHGTO
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T 2 14 IR BE i 1% §%
EEBERICHT 5 SRT D
ENHE

B, H, % Kok zhzh
80%, 70%, 50%, 30% k%~
D

(HTAR ARV BE £ N —F 1 7
vy — - KHFGELAEOMIEE
12X %)

B3RP NICE T X 9 I3 Z 56 < 51 72 IREE U C BRI e B 2 1R d
%7, mnon-coplanar beam % 24, X 112 SRT OfE 5 AKX %R

3) JRESE
SRS : FERERE TR IE Tl & LT 15~20 Gy 28w 5T 575, BEREHEIRIE Cidok
VEMEDIEFALNEETH L7290, 255Gy MEFZFLWwEEZ S TWw5 L2, BHET
BEEDEAEZWZ 572D IHMEE, HRXXOMEIZI0GY YT ET 5, 207D & M
#5, AL EOHMED 5 mm LT D4, SRS EWEEE 225 2 L 23% W,
SRT : JERSREMENRIE TI1x, 21~25Gy/3~5 H/3~5 H & L < 1¥ 45~50.4 Gy/25~28 [u]/5~6 58
AHER I TG 2,
BEDEISEEST : 45~50.4 Gy/25~28 [/5~6 ANV Hi 5,

4) GrRAEE

JEHEFZ & B IEHHREIR D MR 2> UG I TS L 2 IMEDSLETH Do T 72, BEREMEIIEIC BT
5B R ROV E ¥ OIEFACIZIIRMZET 5720, EYREOHHIPULHETD %,

AR R B IR

STI, HEGEIMRS L 125 FEDL EROBBIEE SN2 Tld, MUGEE (response rate) 1 50%
VTFTH 525, Rl 90~95% U ETHh s 19, HEREVEIRIEIC 1) 2 A b2 SR 1% 10~
83%, MHALFMEMIESNL T TOMMIZ3I A ~8ELITLD2E N HDH 7, THITEMOEH
(GLHEfE) DTV e ELRBMEEZ 5N LD, FREVERIE I L IR M TI, %
MARHEAG 2 3 725 DI EET, WL TN & OPHB— RN TDH %,

SRS * SRT %12 3~6 7 HRET— @O RN K% Z 723 610%H %, FEBBIEE TR/ 575,
BN X B HIPBEE D LVIERITl, "R PRAPLEL 225605 %,

0 & HHE

SEHEESER BRE, hHE, BONRREEDND b BLBILEN ISR By 45 TR
JIREZ TUNEEMAR DL 25,
BEIEEER - O ME & 4 2 O HRRERE S & TEATEREOKT CH L 0 KT
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FAEAEEDHITHMT 50 ERVE VRO PN L, KW TFSHLH % 7213 ACTH
DITFAAEL, TSHZIBWRZNL &3 2HEDPDH 2 Y, STI TlE FTRAH~OMHE LT
TARMER RIS T OREDOBICHEN D 2 2 L WMESNTE Y, FEM~OREEIZ LS
AT X ) FERARHIFERS AR T OFERZ WD S LR D 2 7 Z oM, WSHBIIR D55
DD 5,

m ZE W

1) Kobayashi T. Long-term results of stereotactic gamma knife radiosurgery for pituitary adenomas. Specific
strategies for different types of adenoma. Prog Neurol Surg 22 : 77-95, 2009.

2) Pollock BE. Radiosurgery for pituitary adenomas. Prog Neurol Surg 20 : 164-171, 2007.

3) Rush S, Cooper PR. Symptom resolution, tumor control, and side effects following postoperative radiotherapy
for pituitary radiotherapy for pituitary macroadenomas. Int J Radiat Oncol Biol Phys 37 : 1031-1034, 1997.

4) Iwata H, Sato K, Tatewaki K, et al. Hypofractionated stereotactic radiotherapy with CyberKnife for nonfunc-
tioning pituitary adenoma : high local control with low toxicity. Neuro Oncol 13 : 916-922, 2011. (L X)L [Va)

5) Pollock BE, Cochran J, Natt N, et al. Gamma knife radiosurgery for patients with nonfunctioning pituitary
adenomas : results from a 15-year experience. Int J Radiat Oncol Biol Phys 70 : 1325-1329, 2008. (L X)L IVh)

6) Snead FE, Amdur R], Morris CG, et al. Long-term outcomes of radiotherapy for pituitary adenomas. Int ] Ra-
diat Oncol Biol Phys 71 : 994-998, 2008.

7) Sheehan JP, Niranjan A, Sheehan JM, et al. Stereotactic radiosurgery for pituitary adenomas : an intermedi-
ate review of its safety, efficacy, and role in the neurosurgical treatment armamentarium. J] Neurosurg 102 :
678-691, 2005.

8) Littley MD, Shalet SM, Beardwell CG, et al. Hypopituitarism following external radiotherapy for pituitary tu-
mours in adults. Q J] Med 70 : 145-160, 1989.
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VI. BRtpiEAES
) SRR DR OB

B RGER O B, BRI 2 i fiit ISR 2 4R35 2 & R (RGO RZIHIL, B

NG BT 2 & TH b, SRS (stereotactic radiosurgery) & SRT (stereotactic radiothera-

py) DFE—HEROLETIX, RFHIHRIEZZED L 2wb oo, BEHEMEO RS, AR
AL SRT OLHPER TV EHESNTEY Y, BIAERRERDSED L) Bl b,
DEBFOTPEE L EDTRBZ W,

HatkRaE

1)

3)

B4R - U X VR

GTV : MRI R CT 2 & 0 [l SN B HEH. #5 MRI 25 2 A%\,

CTV:GTV L[A—Tdh %,

PTV : SRS ®¥;4& CTV 12 0~1mm, SRT Tl CTV 2 1~2mm #MZ %,

) 2 7 HEEE ¢ RS, 30, MAMEEEE R &

IxIVX— - BEHE

SRS : Ay N Y FEREHFHETICEHET 2 HENL AL,

SRT : B HE R B E Y AT A2 VA2 LR TH L, EHRIMESRTIZ6~10MV X
WABHWOHNDL Z EHL

REDE

JEHEAEAY 3 cm RIGOBE121E SRS s & &M, 3em LAE 5 cem Kiili Tk SRT 255@IREN 5,

A RERSHI X B SRT DAz 5F, WGHIEAE S L2458 SRT O b2 Ta Tw
57

SRS @ W E 12~13 Gy TIrbNn b Z & 03% <, 14 Gy BLETIIHEFEFRLRIBINT % & D
R AR

SRT : 21 Gy/3 5r#l, 25~275 Gy/5 75, 39 Gy/13 47, 50 Gy/25~28 43, 54 Gy/30 57l
BREIFTIELWEDLINT WD,

75 e 4 1 95 1 39
¥ 5 SRT OREH%HE
AL DM = 90% kit
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4) HFRAEE
iR 7 & OMFHEIRD D B 55018, TS & 2 E T2 61T S 5,

V=g 30%

RFTHIEOERIIT S TS ERBEPH SN TE 228, MRS A —REICHIR S % B2
D %, RO ROAI K BEHITEYS TIE RV e PN = VPl EFHAR 2 LEE L
7B R AT 2 OB & T B E DS

JRATHIEE 90% LA (% <1k 95% LA 1)*Y

W A 40~75% *°

A &HHE
SWEEER  BEOTEMP SO0, Hlk LRI L BB,
BEEERS

CHESMET : T OWBHRIETHELMHS. SRSOTASRT & 0 FABPELE L, R
HHEICTH 10 4F 2 B2 TR TETH DA SN L 720, HELGERBISEILETH S,
BRI AR IR 1 1~2%°

EXHREE  0~7%>

KEEIE © BB A XADOKRE R ERERENESLOE AL WE I IE LR <, Z&ltkk
BUEL Z R ONTWh. ZLOYA, Bk LEDNIZETY 5.

B 2E 3K

1) Andrews DW, Suarez O, Goldman HW, et al. Stereotactic radiosurgery and fractionated stereotactic radio-
therapy for the treatment of acoustic schwannomas : comparative observations of 125 patients treated at one
institution. Int J Radiat Oncol Biol Phys 50 : 1265-1278, 2001.

2) Sakanaka K, Mizowaki T, Arakawa Y, et al. Hypofractionated stereotactic radiotherapy for acoustic neuro-
mas : safety and effectiveness over 8 years of experience. Int J Clin Oncol 16 : 27-32, 2011.

3) Hasegawa T, Kida Y, Kobayashi T, et al. Long-term outcomes in patients with vestibular schwannomas treat-
ed using gamma knife surgery : 10-year follow up. J Neurosurg 102 : 10-16, 2005.

4) Koh ES, Millar BA, Ménard C, et al. Fractionated stereotactic radiotherapy for acoustic neuroma : single-in-
stitution experience at The Princess Margaret Hospital. Cancer 109 : 1203-1210, 2007.

5) Chopra R, Kondziolka D, Niranjan A, et al. Long-term follow-up of acoustic schwannoma radiosurgery with
marginal tumor doses of 12 to 13 Gy. Int J Radiat Oncol Biol Phys 68 : 845-851, 2007.
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VI. BERRAE
B HSHA OB S £ B

EISIE |53 2 U Saa# SR 2 Bie L, OMEGHE, OFMmomEIRZE, O BRIk
DOFM (&) %, OFFRMWEL LIHEH SN, FRIC, BHFEARE % £33 LTk SRS/SRT
DA (EHHIE - Z240) 2R SN TEB) 12, R 2 BURRGH 0@ H % a3 %,

BIEFES, <DERMRNSHELETDESC. BRICHEURRICEET D, HEFHNBREESRCTHS WHO
grading system (2007 €) LM Grade I [CHHHT S "RE WREDED, SEEEREPEROUR IO
JI—TEUT FERM BEEE (Gradel : atypical meningioma /& & BEEE £ A D 5~15%, Gradell :
anaplastic meningioma L&/ 1~2%) BXBITNTLS .

PEVEEICEA LT, \IEROBA(ICIE, AR CORBERRLERR CHD. NCCN HA RS> 2 TIE, H#BIE
KD D 3 cm RBEDREANDIINE UTRBHEREDEIFTSNTWVD, 2L, B0 mRmDIEI®, EEE 25 mm
B EDRZ, AIEDEVBD® MRI T2WI TEIESZ2T ORE. TETOMREFEZE ESCTREFERDE
BRFCHD Y. MERAEICKDERHE (8X0H]) FHFELDPITVN, BRI\ DEEPEEFEETIEEN
DT, HHECTRBEZEHDHBEIFIEEDENDBEORARICESIEVNKR DITEFEDUETH D,

HatRaE
1) BERHE - UXVESE
GTV : MRI® CT (2 TR S N5 [EH MRS O%a 1 Tl il 2 2812 L TSR
PHZDET %o BERIEO WG LR E LT, MEEICHT % hyperostosis % dural tail ¥
FFohbd, TNSIEIBEEIOIED, TEEOFEECHBLICH 9 RO WHEMENH 2 9,
INLOZEE GTVICED L) ROV TEEmI 2SN Twb, 20k ) ks
GTV IZED BHA121%, IMRT 7% 12 & A% 504 conformation T3t R 43I 4 o I F A
2E L,
IRTEE(THO RTOG 0539 Tl&, hyperostosis #8d KUTEEHRDERLEERE GTV & LTWDH, FHBIE
dural tail (& GTV i'5(FFLTLD 2,
CTV : @H 5 HARE OYA1Z GTVIC10~20mm ~— Y Y %z %, STI (SRS/SRT) @
WA GTV=CTV LRET H I EH%L 0,
PTV : o #AARE OGS IE Yy = VEEZFEAE LTCTVIZSmm DY = Y &2z
b,
SRS & 1E CTV (=GTV) +0~1mm margin=PTV, SRT ®¥;& 121 CTV (=GTV)
+1~2mm margin=PTV &35 Z &%\,
) Z 7lEes - RER, BlAbRE, #EK, PHE, SURTE~FEE, RESEIBTON5,
2) EghE
HHOHES) (3D-planning), SRS, % %E F 721335 EIBSCo SRT, IMRT % &% bkt i#
WA D %o IEHHROMEAIRO HIYA 5, EAE B SEHRSRAR I EE S h b B % fi
INEEDHTIE LR OKE % SRS, &5 \WVI3FE5E SRT, U A 2 a0 By (B
T VIS BWAESE) TIRAHIBS &5 SRT - IMRT, 7oK & AR IES 054121,
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Wi A conformation B3 & 7 EIRGIFIH OWHE A5 O IMRT BEH 2 FETH 5,
3) JRESE
W EIIRSS (MEIRE) 3D-planning - IMRT) @ 1.8~2.0 Gy/Ml T = 45~60 Gy (H[If# 54 Gy
FERE) DM TH 5, FERMERIBECTIE, X0 &EfE (10 Gy FREOMERM) 2RI NS,
SRS : PTV ##F#im & LT 11~18 Gy DIEDIA SN, L ITMEMEMERICH ), 12~
14 Gy BV HNE Z EH %\,
SRT : B GFIEG & FEOMRE - 5FT LN LA L BEGEHRF P ITONLELERDH
%o HHEBEOSEAr V2= LTI, 25Gy/5fr. 2SHILDOH, D viEsIEL - #1g
B2 IREDS SV, 24 Gy/3fr. & AL T2HELH B 7,
4) GFRAEE
HREFIZH, 2 VIEEZ BN E L2 FR25EIE SN 560H %,

RAERY I BRI
1) BRi4BERERE (WHO gradeI)

BPEBENE (26 L CRillia & Ui sia i Gl &G - SRS) 2@ L7ama, »wih
b 510 4 PFS 25 80% % W 2 5 A%\ 39 58 SRT T, (ZIZFAMOHEETH S 0V, F
Mre OBETIE, AR RN Z2 L) TIES5EL ED PFS2590% %8 2 2 M504 <, &
12 0> BAYEREIE (6§ 2 i B I3 E R SN 2 WA D %o

WA (IS 72 L) Tld 5 4ELL R PFS X 40~60% 12 Td 5o HEEE 25 AT IS (Gl
W EIRAT - 2257% SRT - SRS) #MZ 52 & TH5AELL 1D PES #880% %8 2 5 i34 <, i
HRESHAINC X 0 ARSI 2 BT E 5 1Y, 2220, wIhoy £ 3 v 7okt
MIEHETH > T E\ PES IR T E 228, BIM 2 JEEHE/MEE 512 < v,

1 BXIREZAWVNDHY YT A T-SRS [CHBNTIF, BEDERBINKID P PRIFFERREI\DMESNDHHRE
B, ZOEEHENEE 30~60%EEICEFS Y, RHRHEBEEECH LU CEEHEIRS (HHRE 456~54 Gy)
B TSNIEES, BRERDENDETOIHIFEBIC 0NEBR DRENZVN, FEALDBEE, BEYA X
(& ‘no change” D#EEICEFD 'Y,

2) FERMBERREE (WHO gradel - 1)

FERVERIBE T, HEEERHBZICBLTOMBRE RSN Y,

AERM2H#% D atypical meningioma ICH1FD, 1984~2012 FICHRE SN retrospective study 14 X
B7ZTTIC UTSIREICIE, [RIRETEL (549 4] & [ifiefRata D (208 fll, RENT5THRE 54 Gy)] D54
BFfHENZNZN 62%, 73% (p=0.005) THD 'Y,

A & HHE
SMAEESR A% [ 1. EWNAREBIES 57 =], [T, {KEEEARBIES 61 x— ]
eI NIzv,
BHAEEESR K LR REROMUAERLRE LT, MEESBT OIS, oA
TE LTI, WE-EEOBEEREAKE VWL ®, SRS 10~18 Gy DMFENDIRE 22 E03%1T 5
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AR EE O EARIE AR T S ETIRIZIE L A LR, R LER V. FEEH
W F S HERTIE, MR E2BE T2, BEOHBRLBEIETH S I LR, MFRHIREO A IHE
FRERL, FHRBI5 L CHERICBEEEE, b L IEHETMOBIS 2 AT 28K D 5.
MBI, RN OBEC»2b 5T, WERRHOLERLIRHT2NE b2 Y,
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AR S ECENEEE T o THRBMEICHEE T 5720, TG4 W TR RIS 2 a3 5.
L2 U K & ARk IS, FRIERE ISR OIS 2 a4 2 IR D 5 %,
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A& U CRBETEICHER L 7255 I3 A I 2 BT RETH 5,

RFEUBEES (BAES) O 90~95%(FMIREE 2, BHMREED 60%I & LXET, 30%N EMALE.
30 ML EDOBENER S LREDRE CH S, T, MERAICIEEMREDEENSEL,

LREDWHO =1 %8° (&, myxopapillary ependymoma (grade 1) - subependymoma (grade
) - ependymoma (gradell) - anaplastic ependymoma (gradell), S EHBRICEET D (FEEAGE
SER Chd) EREBEDZ <(F myxopapillary ependymoma (grade 1),

BHREDEMIEEDEREENS L, pilocytic astrocytoma (WHO grade I) h¥#g, fibrillary astrocy-
toma (gradell) K 1/4, ¥ O D 1/4 h anaplastic astrocytoma (gradell) & glioblastoma multiforme
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PR R AT AR R IR T D e v
1) EEE - UX7ESRE
GTV : MRI X CT Th&E S N2 f#. Mtk oG EFMi e 22 L Ol e
ZPET Do
CTV:GTVIZ10~30mm ¥ — 2 ¥ 2z 5 (BHRAITMZ 552, i - w7 e
DRI SN D L9 ITRET )0
PTV:CTVIZ5~10mm ~—Y Y ZMZ 5,
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