msangsoaadsaarouna (Particle beams) 1l :
MISANIDINIOAATN

Wey. A3NUEN AIADLTETTH
7. UW. Usziasy |aARURUTE

waUNFATI L azNzIFIanen [nneuiadaluan

iiovans:uuus:ann

Tuszuutlszay 5dfneniunumsaluwdnngine
NIZIANZad (definitive treatment), NNISNEUATNNAS
N1FA (adjuvant treatment) WaznIednELULLIEAL
1lszAag (palliative treatment) nsanafe@dag Tnmneu
o ay 13 [ % a o v a dl o o o 2
flaldadninnsziedutzdanasndrnysen ¥l
Tiannsalifsunuiidgennnin Tasanizluing
Tanananadnameelussazealdunniiasannitleie

< 1 o al 1 &/ ﬂl 1
waain losiaed@ninndniiatevasylugy Inaanizlu
isaamtloynyn (neurocognitive function) anvdLiiasan
9p9aNdlazsrLULszamdaiuuinnuisineeniun
I wazillesenuane-aiiafinesefedinnew 1u e
48N4HA chordoma, chondosarcoma, olfactory
neurogenic tumor, meningioma LJuWsW A9TiNNTRNE
o a v o =® 1 vl %
F@dnuaneyniaasenadonliilanaacunutsalaunn

Tu wazannnazunsndauas dnsAneuBauiion
szvdalnmeuiuliusmen wudllsmeutasantsunm
Fe@siaadunrdnaAes (critical structure) WazanLFNIM
Fa@39ul4 (integral dose)” Tuiiasanaia chordoma
ladnsAnswLdnanisinEssaayn Al sneull
ﬁm"m’]?ﬂqu@NI?ﬂL@W"IZﬁ@QﬁQSO%(Z‘ 9 Tytesen
%in meningioma R8RTIN13AILIANTIAENIZ TG 91.7-
100% dufudreyniarfuauiiideldi3oui
@mzﬁmﬁﬁmﬁ@%‘/\iﬁ (radiobiological advantage) fns
Anwmudanisinesaasiaynianfueun 60.8 GyE/
16 fractions Rénsn1anaLAslapaNIE? 5 Tuas 10T
04 82% Imﬂﬂmﬁmﬂqul,t,mn%@uﬁa;mm (99
1.2)

A15197 1 LanLFNNEE waznan1sine 2eanneaeiadeiiasine luilesenaiina Low-Intermediate Grade

Chondrosarcoma U?L'Jmﬁﬂuﬂﬂwaﬂﬁiﬁz

Local control at

NISEUAN pts. Dose (GyE)  Dose/Fx (Gy) BED /=2 (Gy) yoars

X Martin © 10 16; 33° 16 80% at 5

'H Rosenberg 200 72 1.9 70 99% at 5
[1.8-2]

H Hug © 25 69 1.8 66 75% at 5

H Ares 22 68 1.9 66 94% at 5
[1.8-2]

2C Schulz-Ertner " 54 60 3 75 90% at 4

a Median dose margin kag maximum dose

X a8 photon, TH uNAE8N proton, 12C wangiN carbon
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ANSINN 2 WAAILBHITE HAN135N I LAZERTIN1TUNINGDL mmma‘mmﬁﬁ"nﬁmﬁmj lwitlasanatia Chordomas

kA Low-Intermediate grade Chondrosarcoma ﬁg’mﬂziﬂ@ﬂﬁmum:n?:@nﬁuﬂﬂ

me o Median Dose Gy ~ Dose/  BED o/p Local control Late >GlIl
HINRUAN pts. .
(RBE) Fx(Gy) =2 (Gy) 5years 10 years Injury
X Debus (a)!"” 37 67 1.8 64 50% 3%
Martin 2 18 16 # margin, max 1 53% None
33
X+'H Hug " 33 72 1.8 68 59% 7%
(Loma Linda)
Terahara ¥ 115 69 1.8 66 59% NA
Munzenrider and 169 66-83 73% 54%
Liebsch® (MGH)
Noel ® 100 67 1.9 65 54% 6%
(4 years)
Igaki " 13 72 46%
(Tsukuba)
Ares " (PSI) 42 735 1.9 72 62% 6%
2c Schulz-Ertner™ 84 60 3 75 63% 5%
12 70 35 96 100%
Hasegawa™ 10 52.8 3.3 70 60% None
19 60.8 3.8 88 91%
Mizoe @ (NIRS) 39 48-60.8 82% 82% None

X g photon, X+'H un1giia photon wae proton, 1H Mg proton, 12C wangii carbon

U:ISVASUY:IazAD

. a A o o v
Asmzuaraauinunledutzdutey Tanng
nrsinaanliunfauinataswazatan liinansny
siantinfinnsinauresedansiiu Sa@inmAasiunum
unluseslsatdnmi sealspindansevlusasadany
o A Ao a o P o
drapeannlanigiianinzunandeuladnawavsadlu
adenrANIUAEN (small volume of critical structure)
wiu slantang, Weydestn uarduiuedensidnng
~ o . o o a =2 Ay o
Bendauuuaynsd (serial) Aaiumnianlnqauilanls
o o a [~3 o v a Y v
§uFAUINuNNnAgNNsaRn AN zunInTa LA
- a s A oo & o o
wazIasUAETHA AR R Fe FA I ReuvTa LN
areun1atdsnaufiniu U mucosal malignant

| L8033 91sASALNALSLASNYLE:L:5UINELUS:INATNg
on 20 adun 2 nsnniAu - SUIIAU 2557

24

melanoma, bone and softtissue sarcoma ﬁﬂ&uﬁdﬁm?
ﬁﬂmﬁ%m@mﬂ%\i%ﬁqmgﬂm (AN97971 3,4, 5,6) Tagl
\rnzdnannanfueuiifonuldianiuidnaey
WAZULLUAIEYNIAAIFUBUAL 19LAINIANEITBIR
aunallsneudanlugjazifunisldsmiuidivae

uz18oUan

o ala a @ o
FAnuHunumlunIzezaesnziilen daqiiu
= v o a v o a Z//
dAn1sldn1sanefdling s uiedreniage wazan
ANUIUATITRINITR18FIRA (Hypofractionated
Stereotactic Body RT; SBRT)(36-39) AMNNTANENURS
RTOG 0236 Ann1sane lunziadentiin NSCLC
velx T1-T2 NO MO Aavafentiesndn 5 wusiuns 19



A5199N 3 LAANLBNIUNE Han13iNH LAZARIININTLNINTG U mmm?mmﬁ%mﬁmﬁmq Tuns39AsHeLAzaAD

1A Squamous cell carcinoma

m o o Dose/Fx BED (Gy) Local control  Late > Gl
HNAAEUUAN pts. Dose (GyE) .
“ (Gy) a/p =1 at years injury
"H+X Slater #? 29 76 1.7 74 88% at 5 3 Pts.
(stage I-11;13)
C Mizoe *¥ 15 57.6 or 64 3.6 0r4.0 70 [65-75] 56% at 5 None

A5 4 LAANLBNIUNE Han13iNH LAZERIININTLNINTG AL mmm?mmﬁ%mﬁmﬁmq Tunz3aAsueLazaNAD

1A Adenoid cystic carcinoma

m o o Dose/Fx BED (Gy) Local control  Late > GllI
RETE pts. Dose (GyE) .

o (Gy) a/p =1 at years injury
"H+X Pommier®” 23 76 1.6 70 93% at 3 4 Pts.
“C+X  Schulz-Ertner ® % 29 72 X 1.8Gy 72 78% at 4 2 Pts.

x30FxC
3.0Gy x6Fx

X 34 66 1.8 65 25% at 4 2 Pts.
2 Mizoe @ 90 57.6-64 360r4.0 70 [65-75] 79% at 5 None

A5 5 LAANLBFNIUTE Han13inH WAZERIININTLNINTGau ﬂjﬂdﬂﬁiﬂﬁﬂﬁ‘/\iaﬂamlﬁhﬂ Tuns39AsHeLazaNAD

1A Mucosal malignant melanoma

VY Local control Late > GllI
AEAUAN pts. Dose (GyE) Dose/Fx (Gy) .
o at years injury
c"” Yanagi ©” 72 52.8-64 3.3-4 84% at 5 None

Fa@lvmeudsunns 18 Gy x 3 fractions ludag 1.5-2
dlanif mmiﬁnmwudqma‘mu@u‘tj‘m@wwﬁ'LLaz
§m31n193003307 3 T 11y 97.6% uA 55.8% Anu
aneiy LL‘ﬂ’j’]ﬁﬁli"m’]i‘ﬂ')U@NIi‘ﬂL@Wﬁzﬁﬁlﬂﬁlﬁﬂ\iﬁu
Tdsmau Lwiﬁé“mmmﬁmm%umn%@u%m;mwwmu
41917 (10-27%) ﬁﬁﬂ%ﬂﬁﬁﬂwﬂﬁﬂﬂﬁﬁ%ﬂu&uﬁ NIRS
(National Institute of Radiological Sciences) {n1sld
respiratory gating 8% image guided RT Lﬁﬂ@mﬂ?‘mm
Sednlawsnuitetontni TaoutisnislBunnsed
N NtieeANAwINTediaY ﬁ@uﬁﬂgﬂiﬁmmﬂwmﬂ@m
(peripheral) l¥n1sinudaaaiaynInATuaL 1, 4 1iTe
9 Ass wudﬁﬁﬁmﬁma‘mmuhﬂﬁ 5 TaaensinEuuy
20597 9 Afauaz 4 A%a 111 95% WAz 90% ANFIFL

LATEMIINNTTATARLLLLRNIZ19A (cause specific
survival) 11 5 T/ 999n1321859R LU 9 ASILAL 4 Al

40, 41

76% Waz 62% MNAAU“Y ‘Y druFunisinensag
An9uNIARISLEN 1 AW NNAvagseudensAnm

= PR ° " a P
netdseslsanag lufiunisdaunatsaeslen wanld
IUIUATIABNTFNEININTY 7 NIRS WudnsldE 57.6
GyE lu 9 A% luszazingn 3 duland Tanannsineiiin

wala (9199 7)
=3 -
U:ISVFU
=3 o [~3 Aﬂld 1l al
wzdasuifunzidaninisnannsailsalis Taes
WEN 10-20% Naunsnaztinsnaanlauus waziamnan

nasentind 5 Tiszann 15% wazdileaindinnog
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v a a

M99 6 LL@@\??E‘N’WZ‘I«LS‘/\?% NANNIINEN WAZARININIIZININdL mmma‘mmqmumﬁmq IMNZL%%?HZLL@H&’W’]@

4ila Uveal melanoma

in o Dose/Fx Local control at Eye loss® due to
RE] BAUAN pts. Dose (GyE) -
(Gy) years eye injury (%)
X Dieckmann® 133 60 12 98% at 2.9 13
25 70 14

H Gragoudas® 2069 70 14 95% at 15 8
H Egger®"® 2435 60 15 95% at 10 3°
'H Dendale™ 1406 60 15 96% at 5 8
2c Tsujii® 57 70 [60-85] 14 97% at 3 5

= " o = ;@ e o o~ , o
a f775‘ﬂ[7_lm€lﬁ7’7ZJJZP?Lﬂuﬁlﬁ”\l’Jnﬁ\mZﬁ]ﬁlﬁﬁ\mﬂl,ﬂuﬁlﬁ@’mﬂ’lTﬂ/’7/ﬂ7ﬂm7/ﬂ7@@ﬂ"97f7ﬁJ?\77]’)\7Li’7E1\7@L!7 VT ANNAUGNAGY

v oo

b @ﬁmmmmmﬂmuﬂﬂmw@m?ﬂni:rvn@wuvnwv'luﬂ1994—1999(35)

o @ 1 v =< dsj j lﬂ‘ o < 1 o a
FLLINFINAENT 85% WaNAIN [WallasUANUFAaTg
1 o s o al Y o

(tolerance) lilinnn drmFunisanaiedlagldaraunia
WUI1 maannnnssnen ldAneiunninserdnsldsnen
AuAIfuaY (19797 8) WBUANIIFNEIAIEA9UNTA
Tdsmauanuauafaasnisinedniuiuy conventional
fraction AAUNNFINEIAURIDUNIAAITUBUINUIUATY
ga9n195neduLLL hypofractionated regimen

u:ISvFABUaNLIN

=3 1 5 @ dl 1 1 o a
wzifsangnuunn Wwaaguziianlalosaied
1 o = 0' 2KX A Z}/ a 1 2
winlatin 8 a/f ArAslinsseanuAgIudinisld
o I lﬂl Y o a0 ?:/ 1 2 a
aneuNIARTUaUN M1 BN AReATige WAl Auan
\Ha9anAANTRI89A10YNIAANFIBLTH LET gadinng

g deswe o e A
Annldataunia (119199 9) wudnratnALse
anl&lunytiasndnesnadlodrAny Waiiauiunisansy
Se@aeTnewiauuL 3DCRT, IMRT wazllsmen®™ !
LATIIENIUNITNEIT09 NIRS WUIKAN9FNE1284
a1e4n1AANSLELYlULY DNED uaz 803n1998nT9m

AndInnsinesae i

Waau lunnngu™ ™™ Tnalaniznguaduides
a4 (high risk group) taelunguAALge dmsnis

30ATIATN 5 T annsinEnfnesad i nausaniuaasing
21N RTOG meta-analysis 114 63% ¥ @quarnsnissan

' :18V3IU Q’]S?T’]S?TU’]HUS\JHSHU’] las:80aneivus:nAlng
2 Ui 20 auui 2 nsnNIAY - sUIIAU 2557

aa d‘ = o k3 o s 1 o
an 5 JannisfnusauaneyniAAfuausaNiy
aa5luuR NIRS 11 87%7 7

uziSons:an6ln osteosarcoma

Ni3NszANTA osteosarcoma fonundu 1 1 3
P9az5NITnN NsFnEuAnAenIINIAA Tuilaqiiv
wiinnsanefed llfiRsERsn1ssenTan usiiunum
Tufeunzieilianunsoinfneenldun Wy W30
nazgndunds, nezgnidnatu i NIRS 1dnsdinmnnag
fneuziianszgnailn osteosarcoma i
(trunk) Aldanansasndmld Tgldaayniaanfuau
Wudn T8RNN70aTAaR 5 T 32%% %) (An3197 10)

uziSvanldhings:e:nduibudiawn:i
(Locally recurrence rectal cancer)

Fmanasnduiudnresnziiednldluni ey
Uszanns 5-20% nainednenisindaidumadenuil
LwiLﬂumamﬁmlmﬁrﬁmﬁmfxﬂLﬁlﬂu?‘mmé:\u%qmm
28N (pelvic exenteration) ASANHINLINERNIINITIEA
Fimi 5 DuesdilondilfFunisidalszanns 35%
waznaindalug)luiaqiiuil45d neusneng
sandanlalin Ae 0-16%7 5 1% * uflaqiiuunuin
ra9n13218598a0dun1sananisantaunInngn
ﬁqﬁufﬁﬁﬂwﬁﬂwﬂmj fdnnssnedandreynin



AN519N 7 LAANBNIUNA NANIFNIHY WATERTINIITLNINGaL m@am?ma%\igmﬁmﬁmj Tunzifalanszeasian
(Stage | NSCLC)

o o Pts. Overall o
AEURA[N Dose/Fx (Gy) . Local control Late > GlII injury
" (IA:IB) survival
SRT Ng “? 54Gy/3Fx 20 95% (2 years) None
Hoyer ¥ 45Gy/3Fx 40 85% (2 years) 38% had moderate/
severe deterioration
of lung function
Koto “* 45Gy/3Fx 31(19:12) T1:78%,72: 40%  6.40%
(3 years)
Baumann® 45-66Gy /3Fx 57 (40:17) 60% 92% (3 years) 28%
(Sweden, 2009) (3 years)
Fakiris “¢ T1:60 Gy/3Fx T2: 70 (34:36) 42.7% 88.1% (3 years),  10%
(Indiana, 2009) 66 Gy/3Fx (3years)  T1:100%, T2:
7%
Ricardi “” 45 Gy/3Fx 62 (43:19) 57.1% 87.8% (3 years)
(Torino, 2009) (3 years)
Timmerman “¢ 54 Gy/3Fx /1.5-2 55 (44:11, 55.8% 97.6% (3 years) 10-27%
(RTOG, 2010) weeks <5cm) (3 years)
'H Hata “° 66GyE/10Fx 21(11:10)  T1:100%, None
T2: 90%
(2 years)
Bush 51 GyE/10Fx /2 68 (29:39) 44% 74% (3 years), None
(LLUMC, 2004) weeks (n =22), (3 years) T1:87%, T2: 49%
60 GyE/10Fx /2
weeks (n =46)
lwata ©" 80.0 GyE/20Fx 57 (27:30) 73% 81% (3 years) 1.80%
(Hyogo,2010) (n =20) 60.0 (3 years)
GyE/0Fx (n =37)
Nihei ©? 70-94 GyE /20Fx 37 (17:20) 84% 80% (2 years) 8.10%
(NCCE,2006) (2years)
Nakayama ¥ Peripheral: 66.0 55 (30:28) 97.8% 97.0% (2 years)  3.60%
(Tsukuba, 2010) GyE/10FX, (2years)
Central: 72.6
GyE/22Fx
e Miyamoto ** 59.4-95.4 GyE/18 81 (40:41) 42% 79% (5 years) 3.70%
(NIRS, 2003) Fx /6 weeks (5years),
(n=47), 68.4-79.2 T1:64%,
GyE/9 Fx/3 weeks T2:22%

(n=34)

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 20 No. 2 July - December 2074' 27



A5 7 WAANLTHAMSNA NANN9ENHY LATARNIINIIEINING L mﬂama‘mﬂﬁ*ﬁmﬁmmﬂ
Tunzidetlanszazusn (Stage | NSCLC) (sia)

1A ENAT Dose/Fx (Gy) Ps. Ove.rall Local control Late > GlIl injury
" (IA:IB) survival
Miyamoto ** 72 GyE /9 Fx/3 50 (29:21) 50% 95% (5 years) 2.00%
(NIRS,2007) weeks (5 years),
T1:55%, T2:
43%
Miyamoto T1:52.8 79 (42:37) 45% 90% (5 years),
(NIRS, 2007) GyE/4Fx/1 week, (5years), T1:98%, T2: 80%
T2: 60.0 GyE/4Fx T1:62%, T2:
/1week 25%
Yamamoto " Single fraction- 139 (83:56) 76.9% 85% (3 years), None
(NIRS, 2011) ation (36-48 GyE (3years) T1:87.6%, T2:
/1 day) 79.7%

A15197 8 wanatFunuied waznanisineaeanisaneadeiiasiie) lunziiesiu (Hepatocellular carcinoma)

Tumor Local Control Overall Survival
Y diameter Dose/Fx BED BED
HIEUAN  Pts. _ _
(range) (Gy) a/p=10  a/f=15 3 years  b5years 3years  Syears
(mm.)
X Mornex ©¥ 23 <500r2 66Gy/33Fx 66 66 76%
nodules <30 (2.4years)
'H  Bush®, 34 57 (T1-T4) 63 GyE /15Fx 75 71 75.0% 55.0%
LLUMC (2 years) (2years)
Kawashia ®’, 40 45 (25-82) 76 GyE /20Fx 87 84 96.0% 66.00%
NCCHE (2 years)
Chiba @, 162 38 (15-145)  5-72GyE 87 83 90.00%  86.90%  45.00%  23.50%
Tsukuba /10-24Fx
Fukumitsu® , 51 28 (8-93) 66 GyE /10Fx 91 84 94.50%  87.80%  49.20%  38.70%
Tsukuba
PC  Kato™, 69 40 (12-120)  52.8 GyE 94.00%  81.00%  50.00%  33.00%
NIRS JAFx
Imada 64 Portahepatis 87.80% 22.20%
NIRS group 52.8
GyE/AFx
Non-porta- 95.70% 34.80%
hepatis group
52.8 GyE/AFx
Imada ©, 40 38 (14-95) High-dose 95.00% 72.00%
NIRS group
42.8-45.0
GyE/2Fx
77  45(15-140)  Low-dose 74.00% 54.00%
group
32.0-40.8
GyE/2Fx

i L8033 91sASALNALSLASNYLE:L:5UINELUS:INATNg
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TsmaunazpfuaunInu faapnanini@ndues
AN9UNIARIAINI0 I BN A TR NNTY il ne
MasnENALY waznzunIndautionas e meuiy
o [ aaad I o Yo = [
ne¥nefaedsaur] (d1sm, nsldFadinnen) nisld
aneunarfuanlinan1sinEAnge (19799 11)

uziSoUInuAaN

NIRS AN Inaldaraynianifuen Tugilae
wziiatinungnaiin adenocarcinoma 31 318 sz812 111B-
IVA wud nsauanlsalawziilu 53.3% wazilsne
n19700EAnR 5 1 Wiy 50.0% SeRndndleneuiunig
Iﬂf%qﬁTWMfau%qﬁmimu@u‘iim@wq:‘ﬁ' WAYENIINI9IEN
F3mi 5 1 33-46% waz 25-29% AmAFL?

u:1SvAUdau
ziSauseuiiniswennsailsaitlaimiv uiinasily
seeieTinnunsnsndnlEfaunasinmnanifug was
fi8msnnssendand 5 1 deandn 20%° Tuszezilai

aunInrFals 19mannssendnmn 2 T tszanns 10%
1 NIRS ladinsdnenludiles 21 918 Taeliinnsinm
AREIR19UNIAANTLBY 30.0-36.8 GyE/8 ATY/2 d1lmii 4
AFYAUA mmAaENTENAR WUdNERIINIgAYLANTIA
RWIELAYARINN3eRTIRN 5 T Wiy 100% War53%
ANAAL waznsdnenludilen 60 sediduneiiasy
dousvaziliannsnndnls Ingldanaynianisueu
faufuaiAll (43.2-52.8 GyE/12mF/34Un)
gemcitabine d1anviazAf 3 991 (400-1000 mg/m?)
wugn lunguinliiBunsed =45.6 GyE/12a59 R

4. an Ao o
nspauANIIALRNIEILAYERINNI3seRTIAT 2 T infiu
47% woy 66% ANaAL Tnadninzunindauaylu
oL 0

e
UEISVNMI
NIRS lsvinnsfnmnineldaneyniarfuen luiie

I8N uveal melanoma WLUFHENTINETRATIR, §71
nsdaanlsauazdnanisasunulsad 3 1 1flu 8s8.2,

AI5199 9 WAASLTHNUSA Han13FNEN LL@:nﬁf;:Lm@ﬂsﬁaummmima?ﬁmﬁﬂEmj 13ndseNgnuNin (Prostate)

Late > G2 injury

HASENAN Dose/Fx (Gy) pts.
Rectal Urinary
X IMRT Christie H.7 60 Gy/20Fx 60 9.50% 4.00%
IMRT Princess 60 Gy/20Fx 92 6.30% 10.00%
Margaret H.”
IMRT Cleveland CF."® 70 Gy/28Fx 770 4.40% 5.20%
SRT Stanford U."” 36.25 Gy/5Fx 41 15.00% 29.00%
3DCRT RTOG 9406 " 68.4-79.2 Gy/ 275 7-16% 18-29%
38-41Fx
78.0 Gy/39Fx 118 25-26% 23-28%
H Loma Linda U."®  75.0 GyE/39Fx 901 3.50% 5.40%
"HX Slater ¥ 74Gy/37Fx 1255 1%
X+'H Zietman @ 70.2Gy/39Fx 197 1% 2%
79.2Gy/44Fx 196 1% 1%
2 NIRS 77" 63.0 GyE/20Fx 216 2.30% 6.10%
57.6 GyE/16Fx 539 0.60% 1.90%

bNED : biological No Evidence of Disease
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M15799 10 mem@mﬁﬂmmmm?mﬂ%ﬁmﬁmm"mj 2998 215918R osteosarcoma 1B4AF

Osteosarcoma of the trunk

5-year overall survival (%)

:'ﬁa'ﬁ‘zmﬁ' pts. Site Unresect-
All case Resectable
able

Surgery MGH® & 26 Spine 31
Surgery + proton/ 55 Various 67
photon
Surgery Mayo Clinic®” 43 Pelvis 38 38
Surgery Rizzoli® 60 Pelvis 15 30 0
Surgery COSsees 67 Pelvis 27 34 0

22 Pelvis 30 40 0
Surgery NCBT® 40 Pelvis 21 26
Surgery MSKcc® 40 Pelvis 34 41 10
Carbon ions NIRS"® %Y 78 Trunk 32 32

A1519% 11 wanananisinEreensanedsinsne] Weuiunisiingessdednldunjszasndudugianizi

(Locally recurrence rectal cancer)

Overall survival (%)

HAREUAN pts. Local control
2 years 5 years

Surgery Wanebo % 53 62 31
Surgery Saito 43 78 39
Surgery Moriya ©? 48 76 36
Photon O'Connel ¥ 17 45 0 24 (2 years)
50 Gy
Photon Wong ©” 22 27 16 9 (5 years)
40-50 Gy
Photon Lybeert ® 76 61 (1years) 3 28 (3 years)
60-66 Gy
Carbon NIRS @ 111 86 42 95 (5 years)
73.6 Gy

i L8033 91sASALNALSLASNYLE:L:5UINELUS:INATNg
3 on 20 adun 2 nsnniAu - SUIIAU 2557



A15197 12 wandanusudleenldfunsinudaeennipatinsne

Patient Statistics (for facilities in operation end of 2012):

WHERE PARTICLE| FIRST |PATIENT | DATE OF

PATIENT| TOTAL | TOTAL
Canada Vancouver (TRIUMF) p 1995 170| Dec-12 | ocular tumors only
Czech Rep. Prag (FTCCZ) P 2012 1| Dec-12
China Wanjie (WPTC) P 2004 1078| Dec-12
China Lanzhou Cion 2006 194| Dec-12
England Clatterbridge p 1989 2297| Dec-12 | ocular tumors only
France Nice (CAL) p 1991 4692| Dec-12 | ocular tumors only
France QOrsay (CPO) P 1991 5949| Dec-12 | 4748 ocular tumors
Germany Beriin (HMI) p 1998 2084| Dec-12 | ocular tumors only
Germany Munich (RPTC) p 2009 1377| Dec-12
Germany HIT, Heidelberg Cion 2010 980| Dec-12
Germany  HIT, Heidelberg P 2010 252| Dec-12
Italy Catania (INFN-LNS) P 2002 293| Nov-12 | ocular tumors only
Italy Pavia (CNAO) P 2011 42| Dec-12
Italy Pavia (CNAO) Cion 2012 3| Dec-12
Japan Chiba (HIMAC) Cion 1994 7331| Jan-13 | 72 with scanning
Japan Kashiwa (NCC) P 1998 1226 Mar-13
Japan Hyogo (HIBMC) P 2001 3198| Dec-11
Japan Hyogo (HIBMC) Cion 2002 1271| Dec-11
Japan Tsukuba (PMRC, 2) p 2001 2516| Dec-12
Japan Shizuoka p 2003 1365| Dec-12
Japan Koriyama-City P 2008 1812| Dec-12
Japan Gunma Cion 2010 537| Dec-12
Japan Ibusuki (MMRI) P 201 490| Dec-12
Korea lisan, Seoul 4] 2007 1041| Dec-12
Poland Krakow 4] 2011 15| Dec-12 | ocular tumors only
Russia Moscow (ITEP) p 1969 4300| Dec-12 | estimated
Russia St. Petersburg P 1975 1386 Dec-12
Russia Dubna (JINR, 2) p 1999 922| Dec-12
South Africa iThemba LABS 4] 1993 521| Dec-11
Sweden Uppsala (2) P 1989 1267| Dec-12
Switzerland Villigen-PSI, incl OPTIS2 4] 1996 1409| Dec-12 498 ocular tumors
USA, CA. UCSF - CNL 4] 1994 1515| Dec-12 | ocular tumors only
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USA, IN. Bloomington (IU Health PTC) p 2004 1688| Dec-12
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USA, FL Jacksonville (UFPTI) p 2006 4272| Dec-12
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USA, NY. New Jersey ProCure PTC) P 2012 137| Dec-12
USA, IL. CDH W arrenville 4] 2010 840| Dec-12
USA VA Hampton (HUPTI) P 2010 489| Dec-12

88448 Total
thereof 10316 C-ions
78132 protons
Total for all facilities (in operation and out of operation): 2054 He
1100 pions
10756 C-ions
433 other ions
93895 protons

108238 Grand Total

#i87 : Martin Jermann, Particle Therapy Cooperative Group (PTCOG) il.A. 2556
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