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Abstract

The radiation therapy has so far played significant role in comprehensive treatment for pediatric
cancers. The fact, however, has also become clear: the longer children survive by the improvement of
cancer treatment, the clearer it becomes that many of them suffer from late adverse effects. Proton beam
therapy (PBT), which achieves superior dose conformity, is now attracting many attentions as a cutting-
edge therapy that might alleviate the radiation-induced sequelae. In April 2016, the Japanese Government
approved the use of PBT through the National Health Insurance System for the treatment of pediatric
cancers. This new policy will help promoting PBT for pediatric cancer treatment in Japan. Herein we
would like to report on, the present status of radiation therapy for children cancers, the role of PBT for
pediatric cancers, and the future perspectives of our PBT center.

Key Words: Pediatric cancer, Radiation therapy, Late adverse effects, Proton beam therapy.

SFR284E12 H 28 H &2 i
s AHERHNE T602-8566 HUHH T bt DXIn] JE BT 5 L /N B bV AR BT 4657 H
wishgdib24@yahoo.co.jp



100 AE

INEHAREICHT BHEIRGE

INEDRAZIRIZBWTIL, EROGEZTT
AR E GO BIROEEICDI 7T -k
PR= MATRO NG, BEFHHEERIL, £
HRERO—D L LTEOHEAEZ#EO LN, /AN
DAERII BV TIRIEKHHEIN TS, /MR
AN BEFE, B ORI, £FN
B (T MGHREGHR S & 2 R T EIsEE#,
HEPE LD EHEHER L) OBA, HRH
BRCE DFERSINAMEIE ) BREFE L ek
L, BROAFRIIEFEIIEA LTS, K
@ NCI (National Cancer Institute) @ SEER
(Surveillance, Epidemiology, and End Results
Program) D7 — % N— 212X 1ULY, 0~19 7%
D/NEDS AREBEIE O 5 AERRH AL, 1980
A LLRTC U 60% (23 72 72 2> 7275, 2000 44X
IZAD 80% %Wz 5 FTICh>TWw5 (M),
LA L7%D35, KIKkE LT 5 aFREFEDNT50%I12
72722 WERIERI b AFES 5. ThH D) BIY
SR DS D H EEHEEIEIES; & L ClX Stage
4 PPFESERE (P12 MYCN SSIRRERD), #nfitt—
A v JRNEES, BT 7 N N, &) A
o BERERUHAIE  (JF12 % A T i B B
FEB) 72 EDZET N, TS OHRARERIZE

TUTHIHER 2 EF RGBS E I T »
5.

FREOBRICEGRES & B L, ANEASA R
BIROL S PEMAEGFE T 2HRE o7 )
M, 2SATEAREDIGFRIC X 5 M EH 5 )5
ML o Tnh, 4570 EKZ/AMC (Emma
Children's Hospital/Academic Medical Center)
b OHE (BIEHIM A RAE 17 42) 12 XU,
1966~1996 412169 L 54ELL RAAFE C & 7= U0
DRIT5%I A7 L 1D O ERG LR
HTWEY. F7:, TNOEMAGFEEDHK 40%
T grade 3 LLEOFEFEPZAEL, #23%T
2 DOLLL? grade 3 & A\ ix 1 DLl L? grade 4
DEOHEFRRERFRL T2 L L7z
(grading {& CTCAE ver. 3.0 12 £ %). Grade3 [l
LFOFERFL LT, BN ZES (3
14% : PUfscoiier, ANCgeHo%ess, VUpGESE)E

[E N ESR

FE), 2FEPA (K12%), M (#9%),
ATEREREREE (B9 8%) 72 EHRIE SN TV 5.
BARRGEE L W26, SO OFERGSE
HEAERS ) A 7135 < %2 % (grade 2 DL AHRT
VAT, F AR BOEREHE  AL
BHER =1:0.87:1.49:1.30). fit-> T, £
FHREHRO FTHRERNAR 2 BYICHWS 2 &
WEETH L.
BERRER L ZIREDPAIZD G L T\wb,
7 A1) 51 @ CCSS (Childhood Cancer Survivor
Study) |2 & % 14, 358 %D Ik — MIFFETIE, HL
SHEIRIETR 30 40 2 IRFEDS A RIS AT
9%V, RIHEFEZ OTLTEKE DK 20%
B2 WRFEDV IR T 2D TH-72%. /R
MAERER, 40U EICR > T 2 IREDBAD
)27 FADPFEOENTWAEY. T2, g
DRGSR & DT ALE  Dlifas T IE BRI FR
WZH DY, 2UIENADY A 7PN =B
BELZK L CTH T i EZTHh s (X2).
B AR, 2 OWESIEEE (FFIC Bragg
peak) |2 & O HERD X FHHEIC & 5 IR E~H
RS A BT 5 2 LSRR CH V), G
KRR LGP OEERROIEA) R 7 2
TEXZWEEENH L (M3Y). F7-, EWHFH
BFIE X A EFPL T B 72, FHE OffH
TR D HEsk & MRk 24 | AT r] R C R
DEEMZIRT IS HIGO TN L7, &Y A
7 IREEIIE, & D IGRHEREE & 7oLk
(HTBL o TRERSE R R L 7 &) ko b
T, HEFROMIEE KI5 B FREGHE~
OHFEAEE > T 5.

B F e EE A DER

KB #5745 (American Society for
Radiation Oncology: ASTRO) (& 2014 4E|Zfigt
B DI 570 © By TG I3 5 €
TIWRY) =% R/EKLEY. ZOHRT, BTk
EED IR b HELE S N D B EHE Groupl DOHIZ/N
W DEFMERIEES 2 25 Cnb. 72, /AR
O BRI HERL I C BT A 24 L
TBY, HEERICH BT 5 R
G L LT PGB 2 HE3E L T 5.



AN A DGR & Fx OHUD HLA 101

5-Year Relative Survival By Selected Primary Cancer Site and Year of Diagnosis
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2 Fitted radiation dose-response by type of second cancer, based on previously published studies of second sarcoma,
skin, meningioma salivary gland, glioma, breast and thyroid gland. The order of second cancers from top to bottom
in the graph is the same as in the key to the right of the panel. (Figure 1. of the article(5), Reuse with permission)

[X13 Comparative proton (above) and IMRT (below) dosimetry for primaries of the (A) orbit, (B) parameninges,
(C) trunk, and (D) pelvis. (Figure 1. of the article(6), Reuse with permission)
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