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Abstract

Particle therapy can significantly reduce unnecessary irradiation of surrounding tissues. Several pedi-
atric patients have been treated with surgery combined with particle therapy as proton-beam therapy (PT).
The present study aimed to determine the efficacy and safety of PT with surgery performed from 2001 to 2017
in Japan. A total of 63 patients were treated with irradiation; among them, 58 patients replaced nonabsorbable
spacer surgically and 5 patients underwent goradal glands fixation out of the irradiation area. We analyzed
18 cases of spacer-modulated therapy, and it has been suggested that advanced or recurrence cases could
be regulated local lesions compared with limited or new-onset cases respectively. Radiation-susceptible
tumors may be more controllable using this strategy. Complications may be related to tumor resection or
invasive operations that use a spacer replacement. Sequential removal of nonabsorbable spacers is required
following radiation therapy in pediatric patients.

We intend to start a Phase I study with a non-woven fabric bio-absorbable spacer system made of polyg-
lycolic acid. That study would aim to determine the efficacy and safety of PT with surgical nonabsorbable
spacer placement that targets pediatric cancers in Japan. Absorbable spacers can be an option to avoid both
radiation-induced and surgery-related complications without spacer removal.

Key Words: Pediatric malignant tumor, Particle therapy, Spacer, Dose reduction of irradiation, Local con-
trol.

Fr X

AR /N VRSB 55 o0 3 B 9 800 4 T4
2,500 FIFE0E LT\ B, Ak, O,
(L2ERE & B LN O L & R R LR
WX BB RIBFEOMAGHEY 1L ) EFEK
HMODLELTBY, EETIEINTHOBEZTH
WARRD D K 512722 —J7, /NEDOIEH
FLRRIZ BN AR TR SR 5 <, T2
RN 720, AR L DO WA HHG
ELT, BRE, B0 EIZX 5 QOLOIKT
CRBADFEDNHEE 7o T B, R
DTG HEEHE TIPSR~ DO BT < AR ATR
Do, FIZZoFREIHFIN TS,
2016 4E 4 H 2> & b AENZ BV THFRUEH DN
DT I Lk L CARBR IR ATH BE & 72 o
t B FREOUEB E LTid, B RS X e

JFFETH 5720, HEEHIERIZIZIZMAET
%é#, HIWOES; & 0 biRVE5 oz 4
HBLTHELBICHFEVETIAVTE -2 RKA
BB L, Wi OB R EEEOME CFEILT
ELWH - Twh, B~ By
2T A2 EAREE 2, RIINY 2 Bk

TUMFE R 128(12), 2019

FEL ORDVBARIED ) A 7 BRI TW
Y. L L EEN, BRNOES Tl
BRI, Lol L BT 5720, RT#G
FEZB W T S Wi O % RT3 % L EAS
Y, MEEAFEIBO 0 R E % ) e
Wb, FITHIES % DIHHNE L Bl
m L7012, BT 5l ~O RS % Nl
LA E LTI B TR ENRT S
Z 2 TOMIE RPN &1, FRGIRE L2 JE P ol
WANORIE KA BN E 5 S F &F 2 FAly
%H%ét,ﬁ%%’i N 355 & Bl O [
IAR=—F—FREL Y=V V22K 5T
@WW 4%%‘%%%”%%®%N%@?5
NWR TR R ETH B, AR—F—HEIZONVT
DWFFEIL T TITHA T, 7»&®XA—ﬁ—
DU IRFE IS B W TRBRE & o T 5 12,
LA LAad s, Wil FHaaBiE cled Wiz
2, —RINNBIIERRETH D, NER
ANTBWT20194E 11 HIRAE, HRBEH OB 5 A
R=P—1IHFEEL RV, ZO720, BFEFIZFO
@@fﬁ@XN—#—%ﬁmﬂ@muib%m
RTRBEMRTHEZHETITo TVE T — AN
ikh&f%b



ANSRTEAEIEES O AT RS 51 2 Bl < ARl 909

=| 5]

ARWFZRI, ARIBIZB 2 /N DRSS (5 g
B B BREHRR IS, IR &2 ST
B2~ DOPNL K ZKIRT 5 720 OB HEREZ
BILIERHME L. EHIZ5BOBIEL
AN O, B & BRSO gk, RS
WZDOWTHGET 55D TH 5.

¥R EFHE

EEON FRIGHRIE~DOT 7 — Mk %
fTo7z. WEMFIZ, TiolelizkTh 5.
(Al 38 R 27K 27 Bt R 2 ZE R RO R PR 27 55
B THRiaHE L v 7 —, ALBERLO SR BE RO A
R B RiAE L vy —, R B Se T
s AL DS A B Fidia it v 7 —, SRS
B I e TS R S5 R, TR I K TR - IR 27
et v ¥ —, ESAAMTEL > & — BRI
SHRRIEIERY, B IER A8 A W FE T B i Bk
JEEFRE, M A AL ¥ 7 — Bk TR
B, BT ERE DS AL VY — B TRRR R
RIFESRBE B TR ATRR L v & —, il
LR BE DS A B TR G v & —, R
ViR EFE v 7 — S B B iR v & —,
AR B A A BRI v ¥ —, R R T
HREHE X > & — B, U IR RS
AEHRE Y F—, AT 1R AEBR TG
Y vy — IR EFT SN, 2001 4F 1
H 7205 20174E9 A 31 H ¥ TSR aHRE %17 -
TREBI & L, IFEIE 20 Al o /N VE BV B 955
Bla sl Uiz, WO sa MmN IR 78, X
MEEATYD., —RAEIZB W TIER O A
EREBBIZDOWTHIE %2729 2T, JEFH
HolMiRIIBWTIE KT E LTERHRT
DAGHAEATZHRZOKRERT, BIREHRD M

LR, AR, NBEMEEE O RS
BRI B B 80E KW O NE, REFIE, &
BEORT 5 (MR, AR, i, W BALER A,
BIRNE, RGOS, M, UK
WA O, FAOREN]), MMEOFIEE, %G
W, BT AR, MRASE R, AR,
HEF IS AT (RPT R O bR g8 & RIS &
LRLEERANY DT ), R (5rHE
ARy beT D), BLOBIEMN, &E
DHEEENETH .

1. EHEER G &

AR, TR E, Kaplan-Meier 3% % H
Vv, Log-Rank test|Z & O BalLBEL % 47\, ik
fW#5%MiP (= SE) #/pR L7z, SPHEDA
12DV, x ZIEME, Fisher DEFEIC X
DREXR T 7.

2. RIEBEMMEBEICKHY ER

AW BIRT 5T RTOMEH L [~V
YEXEF] BLO [AERG LT HEERNZE
BT B mERSE ] CURRHAA - B A5 @A
REE3E) B X OEGEEEICHE - TR
Ehi L7z, SR BWTIE, R Ehoif
Fetmifiakic B A MEHEAZES (IRB) Off
REEAXHHEEZARTORBEZH{ TV S.

o xR

Al RERAS & E AR S N E <K
WA 2 FEhE L 72 EB R 2 R IR, JERIEIE
AT 636, 58HEBIHA N —H — R E M, 551
AIVERREE E AT (3BURGHE, 2BIB0IE) TdH o 72,
ZDHH RKHEII BV TRETRETH - 72
BULI8HEFI T, T NTANR—H—REM 21T
THEBI T o 72, 18BIDRRE R &2 K21TIRT.
BWA 56, LWRAT13B, A mrh R 125
(/MELR, WRKRIEI8M) TH o7z, 6B H

F1 Had < A B

—RIREHR N=63
AR—H—BET 58
P BRI 7E 7 5 (FEE 36, FE241)

TURFEE KGR 128(12), 2019.



910

N=18

3]

=
C!

% 8
m

\
C

5
13

T (%)

R (&/ME—RKIE)

12 (1-18)

TR AE
A—ATAET7I—ER
EHE

BIERE

BENME

Undifferentiated spindle cell sarcoma
Germ cell tumor

5

S o

BE - ZRAAEE

Ik
BE
2R A

el [P OY
o

MR &

& F iR
X

N N oI o

fES AR L

BREE

BREN

—_
N

AR—H—FM

TAVYATHFRINAE—
Gore—Tex®

o = |o

AR—H—[EH(cm)

T R{E (R/ME—ERATE)

35.0 (4.0-70.0)

BEMEEFETOHE(H) o R (FR/ME—RKIE) 23(6-42)

B 54HR (GyE) th 2 i (FR/IME—=K(E) 61.6 (41.4-70.4)
[ A=als-35 S 18

BETRTDAE (N) SNEEE 4
RaHREE 4
LEEE 11

Bt AR (N) S REE 2
RaHREE 3

FAEBI T o 72, EEERAE, T _XTEEED
LI EBNTH -7z, BB, BB RIESDS
561, 1—4 Y Z7WE7 7 ) =M@ (ESFT)
56, FREN A, EOMOFIKIBANED 4
BITH o7z, AR—=HF—& LT SN2 HEM
74y Y2 F A5 —=H1161, Gore-
Tex® ¥ — F2384l, Zd 5 H 2B OHRM % fili
A LUZEGIAS 160 - 7=, BRESRAIE, B T-Ht
DB, RFEMTH, X2BTH-o7z. T
DB THE F TIHLFRER B bhTwn

TR R 128(12), 2019.

7z, AR—H—JEMEZOBEHIEFNIIB VT
FERTE TV, i) SR TohREix
23H (/M6 H, K42 H), MgHEohk
fl1361.6GyE (F5/Mii41.AGYE, KA 70.4GyE)
LI ERETH o2 (FR2).

LB 18 BIAE~OBUL ARMH I TH Y,
S DI 2HNEEEAN DAL D HIWIZ A R—H—
EREIN TV

N BCTIE, BEREAOBIE < ARRHR) R
VRO LN, FTADIF— MNIBWT, 44



ANSRTEAEIEES O AT RS 51 2 Bl < ARl 911

K3 AR, WERREAAEE, R HIEE O ik

n oS (%) P EFS (%)  p-value LFS (%) p
21k 18 51.3%144 457+14.4 67.3+16.7
R

[REEA (stagel-2) 12 57.1%18.7 60.0+18.2 56.3+19.9
o 0.333 0.457 0.282
HEITH (stage3-4) 6  41.7+222 50.0+20.4 100.0
AR—H—BER
MFE 12 71.4%1741 58.3+18.6 700+18.2
0.017% 0.035% 0.496
B 6  229+184 25.0+20.4 66.7+27.2
AT R
HY 11 857+13.2 74.1+16.1 83.3+15.2
0.006% 0.009% 0.053
L 7 00 0.0 50.0+25.0

OS, Overall survival; EFS, Event free survival; LCR, Local control rate; %, p<0.05
MEHRREZ S Y ENHAE. 21— VT RED7IU—ER. KattiES
EHERZHLL  BRE. B AR, ;BIRAME. Undifferentiated spindle cell sarcoma

FE (0S; Overall survival) , M Ff 3¢ 4 15 &
(EFS; Event free survival), Rirl#= (LCR;
Local controlrate) % F#31I/R"T. ANR—H—
EIRAL O 54 0S1351.3 + 14.4%, 54 EFSiE
45.7 + 14.4%, 54E1FS13673+16.7%TH o7
(353, K1A). BIZHIM O RG R
G205 0S 133 2,264 = 707 H, EFSIE 3
2,013 483 H, LCRIF42,850 =494 HTdH >
2. KREFFIZB W T, stage3-4 DH#EATHE L
stagel-2 DRRFHEOLE TIX, 54 0S, 54EEFS,

S5ELCROTRTCTHBEZRODTHETH >
7o (3£3). WRIEN & BREM O LTI, 5
EOSITHFERT1.4+ 17.1% & FER22.9 =
18.4% (p=0.017), 54 EFSTII#IFER58.3 =
18.6%, F5HE25.0+204% (p=0.035) TH
D, ARICOBHOTPHRIEN 7225, 54ELCR
TIIWFEET70.0 = 18.2%, FFHHE66.7 =27.2%
(p=049) LAFEEZROTHETH-72 (K
1 B). #E# ANE, ESFT, MRANREVENES; = &
AR (n=12) &, ZhUA oI
AR R (n=6) THIRLAZEZA, 5
A OSSR EZ HERE T 85.7 = 13.2%12xF L,
IR HERETIX0.0% (p=0.006), 54EEFSIiE

741 £ 16.1% 200 L, FEEEZHRET
0% (p=0.009) &AHEIHEHRERZEDD 5 I
OV HPEIFTH o 7. LCRIT G M
BB LD DBV H 7285, A
HAEIRD L, o7 (H10).

51T, AR—H— B OM A PEIC
B 2HETTIE, SRR 26, IREHE
D160, BPAES1BITH 72, SOHEDFEANE
B, FESGI AT & FREIC AR —H— 2 8 L
7266109 B3 (50%), ANR—H—DAYiHE
BAT-72120009 16 9%) THH, FEEHE
BERBRICZVEHED > 72 (K2). F 7z,
FA Y2 T F AN T —F BRG] TILHE B
RITH LT, WEROMEL T - 7260551 FIFE
5Nz,

Z 3

1. BrRHEc>\WT

18 B RTOIERNZ BT RTTED RS
AT TED, BUSHIAEREEHEIZ100% T
Hotz. Fiz, BUTHREFRIC X 5 A HHE XD
SNedro7z. R L TR O LK TIZEFS,
OSB LU LCRICHEENA LD SN Eh -T2

TURFEE KGR 128(12), 2019.



912 fa o ®m a»r
(A)
Overall survival Event free survival Local control rate
| 5y-LCR67.3%
5y-0S 51.3% o5
5y-EFS 45.7%
(8) (8) (")
(B)

Overall survival Event free survival Local control rate
p=0.017* p=0.035*% P=0.496
°"] RS B 5y-LOR 70.0%
W)FEE 5y-05 71.4% RS 5y-EFS 58.3%

’ B FE 5y-LlCR66.7%
B 5y-EFS 25. 0%
S 3% 5¢-05 20.8%
(2) /) (2)
(C)
Overall survival Event free survival Local control rate
109 P=0.006* | 107 P=0.009* bl P=0.053
RRZILE 5y-0585.7% RZ IR S5y-LCR83.3%
REZ M RE 5y-EFS 74.1%
“1 JERS:1EE 5y-LOR50.0%
JERKZ 4R 5y—0S0.0%
JE Rk BE 5y-EFS 0.0%
(/) (8) =)
1 A== EIEF DA A= - Rl =
(A) AR—H—RERES (n=18)
(B) W5EH (n=12) LFHEH (h=06)
(C) BUNHESZMERE (n=11) &IEBEHREZMERE (n="7)
5y-0S, S54EAEAEE | 5y-EFS, SAEMRAELE ; 5y-LCR, 54F il =R
*, p<0.05
FUMFEERRE 128(12), 2019.




ANVREAENTES O B RGRHE S B B #IE < ARt 913

N

14 P=0.083
12
10 i atHERL
8 W &HES Y
6
4
2
50% 9%
EEHEHTERKRICBE ARXR—Y—BEOH

M2 itk IHEOE &

MBI BRAN & AR AR —H — 2 RHE LM h=6) ®H5H, 38 (50%), A~—
F—REROARDBITONIEE =12) DI H, 16 (9%) (THEIHEIRD Sz,

(#%£2). #Hipre LT, Mo ak— b TIEmE
& DAL R PR 2 EORAHRIC L D
fRizoay ba— LA INTwizlzot®
2Nz, EHIZAR=YF—=FEIZX 0 [T
WEATH) 2L THEIBITH > THLFHROYED
TRt D B L E 2 SN,

SRIOI8FIDH L, 6B T TH -7z, W)
BB QRPAET) L HEIER O T,
0S, EFS & b ICHBEAEZBD2Y, LCRICAE
EERBOTHELEZ b7z, FRER T,
RIEIRG L &N Tz, 5 bR
R 2 EAM TN T W72 OO
SN AOREES, AR &2 AL
TWAUREE b RIS, EmEoa >~ b
O — )V 2SPI5EHE & Ll U C IR B R T REME DS % 2
LNz FIRERI T, R U O 7 7%
B DM A G DRV UL EZ LT, B
IOV TS L RS TH o722 Lh b,
A= —% AW BEER O RITIFET &
LrEZ2Zoh7z. (M1B).

I 355 0D B RS2 PE DA VS X 0 BeES L 72
R, GO 3 x— b CTREIEEZ 05 RIE
RLEREEE; TlE, OS, EFS & LICHEIZTHED
ARTHo7z. BIINORRIIOWTIIH S 2
LABEBRD N7z DD, T0GYE LL

OB EIT o TV D hb b TR
W35 o A SR L k2 0 B 2 & iR L
TP R S IR EHANC D > 72, JFETHETR
% 58 72 3B 234 10l D RS B 74 2 47 DN o B 5]
WCHFELTBY, YIBRKEEZ &z ok
WS TR Y Pa—VSiRETH S =
EAURIEE N, YIBRARES Tk CARTH %
RIOH A G DR % EF - 2O D fF2n
% 91
2. AHHEICDOWVT

ANR— —RBEHBOMEREIEDOER & LT
X, FEESEIERA & PR L C A= — @il &
To GG HREOHEDNEHVEINAED D,
FMORBOKRESINPHHLTCVBLEEZ LN
7z, F72, EEERICH LT, AR=%—D
MERP K&, MBELREORFDOILETHS.
FEHERIET 4 v Y2 F AR T —2fH L
THEBICTRO- D DD, NHEROFEIZL Y IE
SRR WRECTH o 72, o, HEIPEORE W
ELRIIBWTIE, BEZRICBEHT L6 ED
EBL, MEr TRTI2LEND 5.
RO RO FFR & LI & 08
FEDBBAEETH L. AR—V—% W7zl
PEIEER A~ OPUE ARIRNC & D FRIC R ATADW
HASFE S T B RN iR oD XIS

TURFEE KGR 128(12), 2019.



914 oIt

& B IR T LU L 72 R A D FIER DS,
X B HECIX104ET14% TH - 72 DITH L,
B TS B 0% CTH - 728 LS Tw
L. MRIZBWT, IEFIEESE O EIT A
IDBHENEEZSNRTEY, FI2IBEOm
213 30.0GYE, JRHLIZ 10GYyE £iii® TH %
—H T, EHE~OBEL, BT RE TR
50.4GyE, Ewing AlE T K55.8GyE, MMl
&% T K61.2GYE &L Mt TH L. DT &
Pod, TRPALUMMIBIEED A Ly AR
HIZ X DAL, AR 238 Rk E 24
EWEZR R IRAT % B 0 72 W A BFE O B 2 12
EZRIRETHY, AR—H—FEINIZHER &
EZ D, RRICBWT, FERIE A R —H—
THOWOLRTWAREMIEZT 4 v V2o F 280
% —3 L {1 GoreTex® TH o 72, — I/
IR E o Rk A IREA RS S
NLZEPOIREMIITRDONTBY, KEN
R IAZEED A T A R —H— D PSS & AR BRI
WAF -5,
3. FILLWAXR—H—FH

BAE, IWERERAR—F—DOHREITT A,
Polyglycolic Acid (PGA) # o ¥ — MIROWLIL
PEA R = — 1%, A TREWDMHER S 90,
D 2 RBRIIGRASTTRE L %2 5. PGA DJIIKS
fRIC X DR THR SN THBRT 5720, $hk
WAL TH 5. PREEDERS LAUE, RSB
W Lo TN IE S 1 b AT R 2 A
R—H =45, WEMPAEL LI LT,
BENOFHREZEOE L2 LIZIEFICEE
Thb. JFFTHlEEON L, BEHHHEIC L 5
FERZLREREOEK D WFs s, MR
EMEREEICB W TIZ S HBAIRICB W T Phase 1
BERRERIC & B2 RE OB TFEESR TV A,

SHEORZE

WIPEA X —H — D7z i@ e LT, B
B 2L B8 LA EM oM, LT

TR R 128(12), 2019.

EFREICAT 2 2 SR FH O, AL
X 2B oMmE, BB B 5 EENGR
O TOIY A LETH D, B < KR
MOV TIE, EEAR—YF —GFBEBLINCD,
igi B 120 L C—BEI 2 A A b — ~ 35 Al
R, WRMRGAHNE U220 TRAE, BT
ZII O, MIROBIREEN 2 EOWMED H 5.
AFEERFRICB VT, ELROKT, JFIRAT
EHEETH 2 Z A0, EE, FLOLIRICE
W CHEBE A U BR USRS R AT 3 2 Bl 7 & OWFSE
BIZE, BRRISHHA R ENTWE T, ZDLH 7k
B AR UL, BUERE O AL 53, (kA
FEEC X DR EORRICEN 2 DD D,
/N AYA ACGIZ 3B TR AL 2 kR BE <o #2172
TR, NGWFENICDEETHLEEZD
AAh. LPLeds, BHIEXIZEAEPRBREO
B L, BESHEEL L. 5B/ EEE
B BH OBEFEMEE I LR, 3L N — Dl
B PRE OB, MR PEREDMAF % HIFT 9 2T
BRI ORI L & I, ERFIEOM D 4
HLEZD.

B B

AERONEIZE LT, MR S 2~
WM A RRSSA, BRI L ERFIRE/NE
SE RS WPLERReA, SCEFRAGAE, AR
KBS v & — i B A 121
WIFEL I H 720 THRENZEF L2, #Hk
KPR A0 BEARSE 04, M RF
KEBEEFR Y v 7 — /BB mRIEEE,
JLE LA R R v & — B i B
vy — ElEBEeA, HORMiASE, BRI A
Ay —/NERE HHB AL, U
WEWTERT SIHALT BT — 7 U L i
T wz2&F L, S SICESHE L L
JFET.

7R3 R & AL A FIZRAR SOIRIE 1 7 .



ANSRTEAEIEES O AT RS 51 2 Bl < ARl 915

X

1) Kamei M., Murai, T., Iwata, H., Takagi D., KondoS.,
Ogino H.: Pediatricians’ perspectives on radiation
therapies for pediatric tumors. The Japanese Journal of
Pediatric Hematology/Oncology, 56: 2019.

2) Jemal A., Clegg L. X,, Ward E., Ries L. A., Wu X,,
Jamison P. M., Wingo P. A., Howe H. L., Anderson R.
N.Edwards B. K.: Annual report to the nation on the sta-
tus of cancer, 1975-2001, with a special feature regard-
ing survival. Cancer, 101: 3-27, 2004.

3) i i RO RREEET RN A KT A 20 N,
321-353, 2016.

4) Armstrong F. D.: Proton-beam radiation therapy and
health-related quality of life in children with CNS
tumors. J Clin Oncol, 30: 2028-2029, 2012.

5) Oeffinger K. C., Mertens A. C., Sklar C. A,
Kawashima T., Hudson M. M., Meadows A. T,
Friedman D. L., Marina N., Hobbie W., Kadan-Lottick
N. S., Schwartz C. L., Leisenring W.Robison L. L.:
Chronic health conditions in adult survivors of child-
hood cancer. N Engl ] Med, 355: 1572-1582, 2006.

6) Miralbell R, Lomax A., Cella L.Schneider U.:
Potential reduction of the incidence of radiation-
induced second cancers by using proton beams in the
treatment of pediatric tumors. Int J Radiat Oncol Biol
Phys, 54: 824-829, 2002.

7) Paganetti H.: Nuclear interactions in proton therapy:
dose and relative biological effect distributions origi-
nating from primary and secondary particles. Phys
Med Biol, 47: 747-764, 2002.

8) Sethi, R. V., Shih, H. A., Yeap, B. Y., Mouw, K. W,
Petersen, R., Kim, D. Y., Munzenrider, J. E.,
Grabowski, E., Rodriguez-Galindo, C., Yock, T. L,
Tarbell, N. J., Marcus, K. J., Mukai, S., MacDonald, S.
M.: Second nonocular tumors among survivors of
retinoblastoma treated with contemporary photon and
proton radiotherapy. Cancer; 120: 126-133, 2013.

9) Fukumoto T., Komatsu S., Hori Y., Murakami M.,
Hishikawa Y.Ku Y.: Particle beam radiotherapy with a
surgical spacer placement for advanced abdominal
leiomyosarcoma results in a significant clinical benefit.
J Surg Oncol, 101: 97-99, 2010.

10) R, AKARFE, BT, WA, W

73

F-, vk s, WO, AT, mEBRLT,
e Bk, MR NRAT AT 2 B TR
/NJRFE, 58: 485491, 2017.

11 K, LA, g R NS R AR IE LS

WZF U TR - RiA 8 H BYIC A~ — i — R 2 AT
L7-—#l. HA/NBIVESMERE, 53: 805, 2017.

12) Christodouleas J. P., Tang S., Susil R. C., Mcnutt T.

R., Song D. Y., Bekelman J., Deville C., Vapiwala N.,
Deweese T. L., Lu H. M.Both S.: The effect of anterior
proton beams in the setting of a prostate-rectum spac-
er. Med Dosim, 38: 315-319, 2013.

13) Richards R. M., Sotillo E.Majzner R. G.: CART Cell
Therapy for Neuroblastoma. Front Immunol, 9: 2380,
2018.

14) Dubois S. G., Groshen S., Park J. R., Haas-Kogan D.
A., Yang X, Geier E., Chen E., Giacomini K., Weiss B.,
Cohn S. L., Granger M. M., Yanik G. A., Hawkins R.,
Courtier J., Jackson H., Goodarzian F., Shimada H.,
Czarnecki S., Tsao-Wei D., Villablanca J. G.,
Marachelian A.Matthay K. K.: Phase I Study of
Vorinostat as a Radiation Sensitizer with 131I-
Metaiodobenzylguanidine (1311-MIBG) for Patients
with Relapsed or Refractory Neuroblastoma. Clin
Cancer Res, 21: 2715-2721, 2015.

15) Akasaka H., Sasaki R., Miyawaki D., Mukumoto N.,
Sulaiman N. S., Nagata M., Yamada S., Murakami M.,
Demizu Y.Fukumoto T.: Preclinical evaluation of
bioabsorbable polyglycolic acid spacer for particle
therapy. Int J Radiat Oncol Biol Phys, 90: 1177-1185,
2014.

16) Sasaki R., Demizu Y., Yamashita T., Komatsu S.,
Akasaka H., Miyawaki D., Yoshida K., Wang T.,
Okimoto T.Fukumoto T.: FirstIn-Human Phase 1
Study of a Nonwoven Fabric Bioabsorbable Spacer for
Particle Therapy: Space-Making Particle Therapy

(SMPT). Adv Radiat Oncol, 4: 729737, 2019.

17) Donnez]., Dolmans M-M., Pellicer A., Diaz-Garcia C.,
Sanchez Serrano M., Schmidt KT., Ernst E., Luyckx V.,
Andersen CY.: Restoration of ovarian activity and preg-
nancy after transplantation of cryopreserved ovarian tis-
sue: a review of 60 cases of reimplantation. Fertil Steri;
99:1503-1513,12013.

TURFEE KGR 128(12), 2019.



916 oI O/ Ik

— EEZ7O074-J

B 3% Michi Kamei
FiE - W AR LR R B EEUIFe R FiER - NRER A
s D 20034F AR ORZEE A, NERHHMEEE
20044F AN REWALTBER Y ¥ —  /NEEE
20064F BRI AL Y ¥ =0T MEERESEE VY —FL YTV b
20084 iR R ANERE
20144 B RE NERE
20164F AR TR REBEEEWIER BN - ANREEEE B
HEICED

B /N -

WFFERE - R F ) YNONA F~—h — & TR
ANV 23 B A X — R B RDR G O R L AR

ANV RESES 23 B SRR HR IS DWW T

: 1. Miwa S, Kamei M, Yoshida S, Yamada S, Aiba H, Tsuchiya H, Otsuka T. Local dissemination of
osteosarcoma observed after massage therapy: a case report. BMC Cancer. 2019 Oct 23; 19: 993, 2019.

2. FIFFER, FTHRRER, w7, mARKE, STEEARE, KB, NEASAZBT B BEREE.
HA/NBIH - DA 5458, 20194E, 564275 141-147, 2018.

3. Kamei M, KogaY, Chen SH, Yang CP, Yeoh EJ, Arffin H, Fukano R, Sekimizu M, Sunami S, Ueyama],
Mitui T, Mori T, Osumi T, Ohki K, Tankaka F, Fujita N, Mori T, Kobayashi R, Clinical features and out-
comes of pediatric Hodgkin Lymphoma in Asia. British Journal of Haematology, 182 S1: 53, 2018.

4. KogaY, Baba S, Fukano R, Nakamura K, Soejima T, Maeda N, Sunami S, Ueyama J, Mitsui T, Mori
T, Osumi T, Sekimizu M, Ohki K, Tanaka F, Kamei M, Fujita N, Mori T, Saito AM, Kada A, Kobayashi
R. The Effect of Interim FDG-PET-guided Response-Adapted Therapy in Pediatric Patients with
Hodgkin's Lymphoma (HL-14): Protocol for a Phase II Study. Acta Med Okayama, Aug; 72: 437-440,
2018.

5. Kamei M, Iwata H, Matsumoto K, Nakao T, Shinkai T, Fukushima T, Sakurai H, Takagi D, Fumino S,
Demizu Y, Ishida Y, Tajiri T, Ogo E, Soejima T, Sasaki R. Investigating a spacer system to avoid the late
effect of particle therapy in pediatric patients with cancer. 12th St. Jude VIVA Forum, Paediatric Oncology,
Singapore, Mar, 10, 2018.

6. Kobayashi R, Tanaka F, Nakazawa A, Ueyama JI, Sunami S, Mitsui T, Koga Y, Mori T, Osumi T, Fukano
R, Ohki K, Sekimizu M, Fujita N, Kamei M, Mori T, Pediatric follicular lymphoma in Japan. Int J
Hematol, 105: 849-853, 2017.

7. Kamei Michi, Tanaka F, Koga Y, Nakazawa A, Ueyama J, Mitsui T, Mori T, Osumi T, Fukano R, Ohki
K, Sekimizu M, Fujita N, Sunami S, Mori T, Kobayashi R, Retrospective Analysis of the Clinical Profile
and Therapeutic Response of Pediatric Patients with Nodular Lymphocyte Predominant Hodgkin's
Lymphoma: A First Report in Asia, from the Japan Children’s Cancer Group. 3rd International
Symposium on Childhood, Adolescent and Young Adult Hodgkin Lymphoma 2017, May, 11-13
Georgetown University, Washington, DC, 2017.

W
S

TR R 128(12), 2019.



