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PubMed % H\ T, Key word: proton, (child OR children OR childhood OR pediatric OR
pediatrics), (dose OR volume OR comparison), = &g English, #1980 41 H 1 H/»% 2016
H£8HIHET, OMBRTILMMBBLIZL Z A 840 FOSTIRNEY Liz, 2D 840D
D, 2 NOMN. L7ZBEMAZEN Y A bV R OPPERIC SN T, /NE, B 7-H15%. DVH
FEATG B 2 SR 2l L7z, B OB O Z Il S dv7e SCERIE ARG 2 170, 81
iR AR LT, D%, SUREARSLONEZMET L, STIRESERIE, IREL . FREHEAL,
DVH DO HEEOAMIZ L0 35 L, X FE#H E DVH _ETO-ERN S 2 30k, X SRR & B
FHURE O ZEDBUE L STV D 3T, 10 FILL EOFEHT AT AL T\ D STk, O3~ Tx
7= 2308 (RMNEFRE8 /. WRAT 9 /. BHSHE/IREE 6 /) ZRMEHIISIEIR L, &
BT, 2MEFEHRAC OV TR L 8BV T, TOEZBEMRFIL,

CSHIZIIT D X HIEHE & G- HRIR I ORR B A0 el 332 < ity ST %, Cochran &
X, BESFAE A & L7 39 Bllcxkt LT, CSI23.4 Gy(RBE) + 74U 30.6 Gy(RBE) D i+
ZMAT L7236 X#R 3D-CRT X U B F#BR 005, BIIA EEL L L TANEIZ SRR
LK IRA~OREE . U5 ICARICEBSES Z 285 L T5 (p=0.0001) (1), Yoon
51%.CSI 36 Gy(RBE)iti1 7> 10 JE BT I T B FHRIBHEIZ L 0, X 1T & % 3D-CRT, IMRT
kv, AE, B, K W, R, BEAE I D E L2 ROV T, R E
MBI S VIR F R O FBEHATE 25 2 LA TH 0 XLV | R U 2 7 HMK
THEETH DL LWV PHIZHRE LTS, (2,

Brodin 1%, 10 flOHEZFMEIC VT, X #t 3D-CRT, VMAT, IMPT (ZX % CSI % Lhig L
7o R B PRI KD B~ OB EOE TN SE L, X, FRIECMER ED
ZEDNBAF~DOREIR T ATRE T, B FRIaRIE R PA Y 27 L b DlEg~DHE
FHEORBICTFGFT D 2H/ELTND 3), £7-. XHRIZ X D 3D-CRT, VMAT & IMPT
IZX % CSI s 5 & DO X RE R R A R 5 2 & A T-HIEE CIX A RETHh
. XLV, AEmTHE 1.09-1.46 FETH 2 L NARET, ZIRBAY A7 1522 %
KTARETH D L) THIZHE L TWD (4).

Howell & 1%, 18 il D BEHAEIZ I\ T XD 3D-CRT &[5 F-#riG%# (2 L % CSI 23.4 Gy(RBE)
2T 5 & B RE IR T, Bl D, B IR IR 72 & o TE s ~ OARRR I (67
D 520 WS SN AR A RBICHENT 22 ENAREThoTmEHELTWND
(p<0.01) (5), 7=, Song & & . 30 il DOHEHFMECMGHIALE ;1245\ T, CSI19.8-39.6 Gy(RBE)



ZRAT L7256 X #RO 3D-CRT & [51-# CTOIRFEEH R O Ll ClE, B FAaRo s, A
BTN & 158 O SRR A RS2 Z LA Th oz M LTV D
(6).

Zhang 5 1%, 17 BIOBEZEMEIZ B\ T X HRD 3D-CRT & b5 1-H1A#IC L 5 CSI 23.4 Gy(RBE)
DR Z L L2568, BrfiaiiE, 8. K. Wi, b, OlE. $L5E. Az,
JERE. FORIRZR & 2272 5 BB EE ~ D BEHRE 2 KB L, RIS Ol I R iR &
% 10.4 GY(RBE)?*5 0.2 GY(RBE) S KB CT& 72 & L TRV, PHIFHE T RAASODER
U 27 DA E R (p=0.00)I2H 575 2 & ZHE L TW5H(T),

Munck & 13,24 Blo/NRIESE O 9 5 11§10 CSI (23.4-36 Gy(RBE)) + /&AT boost (19.8-32.4
GY(RBE)) AT &7 JEFNC % LT X #f 3D-CRT & [51-H TR DA L 2 i d 745 & .
MRS, WA, TR L. BB~ OB ARG FHRIEHRIC L D ATRE L 22 5720,
PRI 72 B RE PR S, G K T, BER T, RE R VT 72 & OMREREE O
ERICHLHFES LG L 2HE LTS (8),

iR

INRARANTKET D CSI IZBWT, [EFMELE (FRESA) OBRNG, 16RO X #RE
LHELL T, B R CIEEFMEE~ORENMALET L2 LTI THD L EX
HiILD, IEFIEER~ORFHREORREIL, REEFLMERT &V o A FFRO.0
B2 EOEMTHRY A7 DEBICHGTHEE52015, £, FRO ZRPAOTHI
MOIE, BT AERIC K DIREBAHIFRECE 5, LL2RD, AFEFLEL RN A DR
& WV o T2 RRIRIRIC X D RIS D BB 2RI W T, ERR ISR W TR 2RO E
BRRELEZ HND,

w2 E 3R

1. Cochran DM, Yock TI, Adams JA, et al. Radiation dose to the lens during craniospinal
irradiation-an improvement in proton radiotherapy technique. Int J Radiat Oncol Biol Phys.
2008; 70:1336-1342.

2. Yoon M, Shin DH, Kim J, et al. Craniospinal irradiation techniques: a dosimetric comparison of
proton beams with standard and advanced photon radiotherapy. Int J Radiat Oncol Biol Phys
2011; 81:637-646.

3. Brodin NP, Munck Af Rosenschéld P, Aznar MC, et al. Radiobiological risk estimates of
adverse events and secondary cancer for proton and photon radiation therapy of pediatric
medulloblastoma. Acta Oncol. 2011; 50:806-816.

4. Brodin NP, Vogelius IR, Maraldo MV, et al. Life years lost--comparing potentially fatal late
complications after radiotherapy for pediatric medulloblastoma on a common scale. Cancer.
2012; 118:5432-5440.



Howell RM, Giebeler A, Koontz-Raisig W, et al. Comparison of therapeutic dosimetric data
from passively scattered proton and photon craniospinal irradiations for medulloblastoma.
Radiat Oncol. 2012; 7:116.

Song S, Park HJ, Yoon JH, et al. Proton beam therapy reduces the incidence of acute
haematological and gastrointestinal toxicities associated with craniospinal irradiation in
pediatric brain tumors. Acta Oncol. 2014; 53:1158-1164.

Zhang R, Howell RM, Taddei PJ, et al. A comparative study on the risks of radiogenic second
cancers and cardiac mortality in a set of pediatric medulloblastoma patients treated with photon
or proton craniospinal irradiation. Radiother Oncol. 2014; 113:84-88.

Munck af Rosenschold P, Engelholm SA, et al. A Retrospective Evaluation of the Benefit of
Referring Pediatric Cancer Patients to an External Proton Therapy Center. Pediatr Blood Cancer.
2016; 63:262-269.



[ & D L 5 4]

Efecged iEEES)

wmH FEBI% A B B HE U R 7 et & S
3D-CRT/PBT 3D-CRT/PBT (Lateral) /PBT (Angled) i}
Cochran. et al 39 Fe R (Lateral) /PBT 2K Gk D5% (Gy) 23.5/21.5/6.1-24.3/18.4/7.9 FiceL
008 (1) (MB30, PB3, (Angled) TE-A 7K Sk D50% (Gy) 15.7/17.5/3.3-21.2/15.5/4.4
@ GCT2, others4) 223 23.4 GYE Ze- A KK D90% (Gy) 7.7/12.2/1.7-11.1/11.0/2.1
- +14 BHZEE 30.6 GyE (p=0.0001)
Yoon, etal., (ALL1, MB2, B35 H . TR, B B, 3D-CRT/I I!\% I;;’/PBT gggé%ilﬁ?;@%ﬁi (és)ﬁ%a i@ﬁﬂ{ﬁﬁgﬁ Y27 0F
2011 (2) PNET?2, PB1, g & o Egéﬁ; S6GVE 8.0/6.1/0.3, fiti 4.6/4.0/2.5, Pl 22.9/13.3/0.2, & WHHHY
GCT3, others2) y 1 4.3/4.912.2, & DRAERBIR &5/
) *X, FEik, 0, 3D-CRT/RapidArc/IMPT . Yo 23 =
IS o MepmTReses SEemmiocex GRS
(3) (MB) K B, KB, i A GyE + {fsﬂﬁG%EﬁBS;%ft GyE or 0.61/0.73/0.89
3D- 3D-CRT/VMAT/IMPT BT & B EaniEi,
Brodin, et al., (,\%,?3) oL CRT/VMAT/IMPT DREHRRE (Cy): 18.9/7.3/- 2%(733‘/\/0)%?%%%&;
2012(4) LU TR8E 36 GYE + AT VMAT/IMPT 1.09year, D)
%R 18 GYE 3D-CRT/VMAT 0.37year,
Boost 2R D3 Az 33%/40%/18%
_ 3D-CRT/PBT 3D-CRT/PBT V20-V5: A 65.87-99.61/3.89-24.67,
Howell, et al,, 18 RiE, L ﬂ&miﬂg i, i, SRSTBE234GyE /LMK 2.80-60.68/0.03-1.31, Bk 2.03-8.89/0.60-10.58, T L
2012 (5) (MB) FFFlig 3.09-24.78/0.08-1.10, fifi 3.07-11.69/2.27-11.31,
FR R 11.91-92.50/0.00-0.76 (%),
(p<0.01 ik - Fiti V10,V5LI4%)
T 3D-CRT/PBT 3D-CRT/PBT
Song etal. 0 il AT 19.8-39.6 PR AR 61/8 (%) ikl
2014 (6) (MB, GCT7#: &) GyE FEISE M & 9.7/0.7 (GYE)
B FRAHATE: 59/14 (%)
IR R 11.9/1.1 (GYE) (p<0.001)
3D-CRT/PBT HR{E#E: $2 o
Zhang, et al., 17 B R, TR i, Do, 3D-CRT/PBT QR A, IR R
YL, BSTIR, RERE, ot A H 3.4/0.1, KM% 5.6/0.2, fFligk 5.1/0.2, s
2014 (7) (MB) R £fN27rEE 23.4 GYE W5 3.2/1.8, 0ol 10.4/0.2. SLEE 1.7/0. @%(zﬁ_ﬂgtff)b )
RIS 0.9/0, BERE 1.9/0, FRIR i 15.3/0.1 (GyE) p=0.
24 YERE, MR, T (A, 3D-CRT/PBT 3D-CRT/PBT V-Hfi&: SRR IEIT L7
Muzrg)cl‘; (eg)a"’ (RS BE11, RN, o, i 4758 23.4-36 GYE i 42.5/36.9, W4F 37.7/33.7, 11651 T D HB D Bk
_ BREMS, + ffTboost 19.8-32.4 T Efk 36.5/33.8, R fIR 18.6/0.2, 2 DR RS VEART
SHSAHES, £FREMKD) GyE (DM 17.3/0.6, Jifi 5.6/3.0 (GYE) DR E

GyE; Gy(RBE), MB; medulloblastoma, PB; pineoblastoma, GCT; germ cell tumor, PNET; primitive neuroectodermal tumor,

PBT; proton beam therapy
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PubMed % T, Key word: proton, (child OR children OR childhood OR pediatric OR
pediatrics), (dose OR volume OR comparison), =&t English, #1980 41 4 1 H/»5 2016
£8H3LHET, ORBATIIRBRE L7z & 25 840 O CHRSELE Y L=, Z D 840 B
NG, 2 NOISE LIEREMZEN X A RV R OSSN T, /ML B T#iR#, DVH
FEAT BT 2 Uk 2 i L7z, B OB O Z i S dv72 U ARG 2 170, 81
RBaE UGB Uiz, ZO%, SURARSTONEZ G L. SCREEGIS, RELA . FRERTL,
DVH O OFMIZ L0 5pFE L, X #E#R E DVH ETOERN & % 30k, X B IEHE & B
FHRBIE DZEPEUEL STV D SR, 10 BILL EOEFT 23T TV D SR, T~ Tx
729 23R (SMETH 8 M. MMRIT 9/, FHSHERMARES 6 /) RIS L-, K
T, MRFTRRAIC OV TR L7 9BICDW T, ZOERE R LT,

NI REIE 569 % By T SR AT RIS T 10 BILA oD DVH BT 24T > TV % 9 #wD
SCHR AT CIEHE MO ARG S 7L, & TOMT T X MG & ik U<, BTRiaR
(2 X0 IEHF RO IR R OIS ATRE T d > 72(1-9), FRFHENAE—TH D L DD, i~
D TR TG FRER 2 VWD Z EIC L vl o X #5% (3D-CRT & L < iX IMRT)
&L U CIEE MO YRR % 22~42 %K ATEE CTd - 72(2-7,9), Merchant & [ 1R4F#E D
FARIBHE 10 BT 395 X BRIGHE & B 1RGO DVH LRl & OWERE TIIREG 217V B 1
HRIBHEDS DVH _EOFHE CIIREREIRFIC T 57 5 LA LT 5 (1),

Brodin O NE~DEFT T — 2 MRS OB, B #6622 FIO TS ~ 0 B 2 5
INRIZT D FIC K D EEDR, LB EORBBRAICHF ST 5 Ll LTV 5(6), Freund
DITHUR R A PRI RSET V(NTCP) &2 IV T, MRt U RO S22 TR A ATV B 167
BREMNWD EAEEZOY X708 5 FILLFICRD EWMELTWD(T), £/, MEEE, #
IRTFER, AR, MRS, MME, B8, Bkt W, WH, IREKZ2 & 00 DVH #2740
., BOMLFEE DY A7 JRERIIE FHIBRIC L W MEOKEAHfF cE 5. —Ho Y =
7 M#H B WIS FREIR & X BB R O FUGRRE L 22 205 BB 3B 05 U
PR LD b U AV IR OREED T 2 W5 IO Do 7z,

Lk, /NRIEENEZZ )T 5 BT IC BT, B FaiaE & X BRIAH 2 i L723C
BT T, BT RIRRIC L > TY AV s O FEAREBRBA FRETH 5 L HE I TV D,

wfiERn



ARETHH L2 TOXIRT, BRI X BHEH L I L C U A 7 B2 0 SR &
KA ARE Ch o7z it ST b, £, 3BORCTITREIR NI L v s a HEFS:
WA T 25 ETFRLTND, LER- T, BRESAMOUEN EEOF FEHFLR ORI B
OO LIIWETEARWEELEETIHETH L0, B HHRIBERIC X D5EZF N R AT R S
IZBWT Y A7 OMERBENR ARETH D EEX b, 72720, 2T HIEDVH AW
TR B DI X 2R TH Y, B RIRE ORI 1T R0 e Bl 42 & B
BOLEEPAAIREZEZ BND,

PRGN

1. Merchant TE, Hua CH, Shukla H, et al. Proton versus photon radiotherapy for common
pediatric brain tumors: comparison of models of dose characteristics and their relationship
to cognitive function. Pediatr Blood Cancer. 2008; 51:110-117.

2. MacDonald SM, Safai S, Trofimov A, et al. Proton radiotherapy for childhood
ependymoma: initial clinical outcomes and dose comparisons. Int J Radiat Oncol Biol Phys
2008; 71:979-986.

3. MacDonald SM, Trofimov A, Safai S, et al. Proton radiotherapy for pediatric central
nervous system germ cell tumors: early clinical outcomes. Int J Radiat Oncol Biol Phys
2011; 79:121-129.

4. Boehling NS, Grosshans DR, Bluett JB, et al. Dosimetric comparison of three-dimensional
conformal proton radiotherapy, intensity-modulated proton therapy, and intensity-modulated
radiotherapy for treatment of pediatric craniopharyngiomas. Int J Radiat Oncol Biol Phys
2012; 82:643-652.

5. Beltran C, Roca M, Merchant TE. On the benefits and risks of proton therapy in pediatric
craniopharyngioma. Int J Radiat Oncol Biol Phys 2012; 82:281-287.

6. Brodin NP, Munck af Rosenschéld P, Blomstrand M, et al. Hippocampal sparing
radiotherapy for pediatric medulloblastoma: impact of treatment margins and treatment
technique. Neuro Oncol. 2014; 16:594-602.

7. Freund D, Zhang R, Sanders M, et al. Predictive Risk of Radiation Induced Cerebral
Necrosis in Pediatric Brain Cancer Patients after VMAT Versus Proton Therapy. Cancers
(Basel). 2015; 7:617-630.

8. Park J, Park Y, Lee SU, et al. Differential dosimetric benefit of proton beam therapy over
intensity modulated radiotherapy for a variety of targets in patients with intracranial germ
cell tumors. Radiat Oncol. 2015; 10:135.

9. Harrabi SB, Bougatf N, Mohr A. Dosimetric advantages of proton therapy over
conventional radiotherapy with photons in young patients and adults with low-grade glioma.
Strahlenther Onkol 2016; 192: 759-769.
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(OPG, CR,
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(GCT)
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(CR)
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(CR)
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(MB)
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(Gl 8, EP 5)

17
(GCT)

36

(GL,305%LLF)

[HRE A0 D LLES ; i D fR T ]

PHifiZE

EHR, RIEAZE,
BURTER. #h4

EFR, RUEEZE, AR,
TEE, HRX, B,

TR TH

EHR, 2=,
RISHIE, HRX
e

TR, AR,
A, S

IEW R, MIEEZE,
W, WS, 25,
BrpiE, HRX, R

EFR, #E, W,
TEAE, R,
BT, #SEX

EW, A
HAEX

B, fRISAZE,
5. TEE

IEFRN, R, =,
R, BRE, NE,
B, HR

Gt Spage

Proton(PBT)
Photon(XRT)

Proton, IMPT, IMRT
J&IFT 55.8 GYE

IMRT, 3D-CPT, IMPT
23.4 GyE

IMRT, 3D-CPT, IMPT

RSt
50.4 GyE

IMRT, DSP, IMPT
RS
54 GYE

3D-CRT, IMRT, PBT
7 —R MNERSY
30.6 GyE

IMRT, PSPT, IMPT

AT RSt
59.4 GyE

IMRT, PSPT, SSPT
EXNEGE )

3D-CRT, PBT
R RS
54 GyE

EROEL G

BfEiT#E e L
(DVHLEIET)

FUbE

IMPT 5, PBT 7, IMRT 12
FUHTF

IMPT 6, PBT 9, IMRT 13

IMRT /3D-CPT / IMPT
15.7/10.0/9.4

IMRT /3D-CPT / IMPT
83/7.0/6.2

IMRT /DSP / IMPT
12.22/9.48/7.58
(p=0.001)

3D-CRT/IMRT /PBT
6.1/59/3.8

IMRT /PSPT / IMPT
175/7.9/10.3

IMRT / PSPT / SSPT
22.1/19.8,/175
(p=0.05)

3D-CRT/PBT
37.2/23.1
(p=0.001)

R IC & B IERMEBRORE
-XHR & D k- S
. IQIETF (MB)
£TOROT XRT 15/5y, PBT 5/5y
RS T WIAT (OPG)
(DVHL)
XRT 12/5y, PBT 4/5y
TR TH LS D
£ TDRO Rz L
TREET
e =AY M)
£ TDRO Bz L
THREET
& LSO
ATORO Brcz L
THREET
=Y ANl
£ TDORO BBCR L
THREET
IMRT-PBT Lk
£TORO Organization 25%|
TREET Memory 12%]
Task efficiency 31%]
NTCP
£TDRO
- PSPT/IMRT 0.5
THREET IMPT/IMRT 0.32
TEIKLS D
£ TDHRO Blci L
THREET
£ TDRO Bzl
THREET

OPG,; optic pathway glioma, CR; craniopharyngioma, EP; intratentorial ependymoma, MB; medulloblastoma, GCT; germ cell tumor, GI; glioma
WIAT; Wechsler individual achivement test, RO; risk organ, IMRT-PBT Lt ; Boostrapped risk differences
DSP; Double-scatter proton therapy, PSPT; Passive scatted proton therapy, SSPT; Spot scanning proton therapy
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PubMed % Fv T, Key word: proton, (child OR children OR childhood OR pediatric OR
pediatrics), (dose OR volume OR comparison), =& English, Hif# 1980 451 H 1 H2»5 2016
£8H3LAET, ORBATIRBRE Lz & 25 840 frd CHRASEE Y L1z, Z D 840 fwdD
NG, 2 NOISE LIZBEME N X A RV RO E /N, B 7-8A%., DVH RS
B D kAR L7c, R OFMFEO L3 U7 SCHIEARHE 21TV 81 i & — ki
R U7, 2O, STIACONE ZfEt L, SCERAESEGIEL, REL . AN, DVH Hifk
HEETHBTL, XA L DVH ETOED & 530k, X BRIGHE & 55 F#RIRHE O 22 03 Uil
fEER TV DR, 10 FILLEDRIT AT I T D SR, D9 T A7 23 (MR
9 /. ST 8 B, HSEHMATE 6 F) A AOKIUICEIR L7, ABE T, SHEMB X
OB RGHZ DWW TRET L 72 6 RIZ DWW T, TOEREZMRG L1,

Kozak &%, FEBEREAERT PRI T2 IMRT & B TR G0 O Sy A0 L 24TV, B 1
FRIBIRIC L o T Ol CHRERMEBIRENZR TE 2 L2 MEL TV D (IRER - K
pa A - HERE - BIARERE - AT - E TR - NEEMR - R . L L. B RREIRIC K DR
FHEIAS IMRT L EICAEAZED K E I B i 2 T3 5 AlRErE & L TR Y b5 T-#aIE
RV IEXFRERERE DY 27 BNEE D AREENTBENTND, FHIL, b OR/%
BEOHRPERRIICED LS fERE oo T 00, BN RFHMENLETH 5 &fimfhiT
TW5 (1), Ladra &I, BASHIREIBAAHAEICRT L, IMRT & B -8G5 Off & ik 2
BAZSL « THAR « BUR THED » MR - /I - FDIRIR - BLRRRE - JKER IR - HEIEE - d2 - BN
[ZDOWTATUY, HURER & BRI O 2F % B < RRREFIZ W) T H-RRIBIR SR & & A BRI
SEDHTENARETH T2 ERELTND (2), ZOWE T, IMRT O RFEHR &L
TR & Ll U CHESERE CIE 1.8 1%, IRETIE 355 mn o7z, B HaEIc Ly, IRE
JRFESE B R T, AR, BIR, HRUR T, TEMA, BB, MO KE A & IOV T,
BRIFRIEG CIE, MR, BERE . KEVEET X T TRENAEIZER L T, 561,
Grant & 13, B FHIEFIC 62 X BRIE-HIGHREE 11 61 & B57-#a i 13 il CoOMES A
EAMHAEEROEKREZRE L TS (3), ESMLK TIX, B HIEaREEICS VT,
R - BUARRE - THEMS - RIAZE - FARMR - 86 - BT - Ak - WHD S B HRIR - B4
AR - ASEEE « 1 e « R HE BE 6 - AR AR DAAL CRR B 2 AR L 2 72 & Al LT\ %, Grade 11/
DEMAFEFRICEL T, BUEREEIX X SUEFHIET 54 %ICx L, B e <k
53 % & [A%ECTh o7z, B EIXZ T4 91 %%f 46 %, BAKK T 27 %xf 0% TH Y | £



JEREELUNOGMEREEEZ A BRI L S ®E LD, 7272, FHISEE S OB IE X
PRITEFHREECE < X BRUEFHREE vs. B F-HRIGHREE : 8/11 (73%) vs. 4/13 (33%) . p=0.10],
ZORICITEEREET S,

HERR~DIBEHZ DUV TIE, Andolino 52K % 10-18 D &A1) X EBFE 10 #
ORFTCIE, IUE~OREEREE HAIZ L7z U > SER IR 3 T X #-D 3D-CRT (2%}
L BRI ZAT 5 2 & Chfi « (Ol - HUIRIR - il - R0 5 b, . i & BRI
SRR, LB R KRR 2R ATRE TH - 72 LG LTV 5 (4), [AEEDREEIL Hoppe &
LV HESINTNDA, X # 3D-CRT, IMRT, 5 F#aH 2 ik U, B a5 OIS
X9 D EHBMEEZ LR ATRE CH -2 EHE LTV DH(B), ZOHETIE X #D 3D-CRT &
IMRT O Hfe TIR DA~ DO B ICA B2 ITR D 2o T,

NEER~D FREHZ DU TiE, Hill-Kayser & 28 S AR IFIRIZ 31T 2 IMRT & B 1-#RinHE
D EAT> T H0, BB ICHE W TUIREDOFBEAZITEN > 72 b DD, & SHlE
OMENA BRI ATFE T - 7= LS L T 5 (6), HFIED 20 %iAFEF X OV 50 %iAfE~R
FrEhafEiL e IS8T IMRT X 0 EBALICKE L Tz (p<0.001) (4), =52, 5
D 50 WIRFE IR S D FREIXBS 78 C IMRT X 0 BA7ICKB L T\ /= (p=0.01),

3]

wfi

SHEFEO RS Cld, HREK - 4 - WH 22 &~ REpEIEE Cix, O, M, i, B
THALAE 36 JOWENR 72 &~ DO BUNBIRIR O BN E L 725,

ARETHET L 7o &2 TORI SCHRIZ TR FRRRAY X BRIGH & 0 b IEF RO B A
BER LT VI ERREINTNDEZEND, B RIBRITMERD X BIAH LIV H LY &
WRES 2R TE SRS W E E 2D, L L, BRI ES I DER %
Z IMRT LA EICKRE ST A HHREMEZ A LTV 5 & ORE LAFETE L., B F-RRERRF A O
HFNEDE IRV AT BN THNDLONIEEICTMMENDIRETHA I,

A A0 SR ITHRESI A D LEIC L DMRFHERTH Y . £ < DIEFNC X 2 BN 72 E e 22
(ZHAD Wz, B RRIRIR DR R & BRIRBIEHE & O AR IR TH 5,

Sa3

=y

PN

1. Kozak KL, Adams J, Krejcarek SJ, et al. A dosimetric comparison of proton and
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