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A 5 15 BERESR IS g R 21N

— ~ B2

B AR REN H ARSI &8 B R # P B PR & 8E (Kyoto International
Conference Center ERHE 55 15 JEEIFEREST IS0 & 36( 15" International Congress
of Radiation Research » DU Tf&f#E ICRR) » 32 Sak(E 4 FHIF—K » AIrH AR
W 55 16 JEIRES 2019 FFSLERERE - ATHETE RIS K (S H2SHE 29 H) » &3
HIRA 9 (Egsf =N ERE—pE - RIEAE FREUE T B - I8 Ui E &
Al E s (SRRt — ) EREREO R - B AEY) -~ U RN 4 ~
Aap R - FREEERRST - BEATIEE - UM EEE - BUONHERE: ~ TN R S REEE
A - g AR YIS (The America Association of Physicists in
Medicine » AAPM) R[EHYE » EStascif Rt D Scdi) X et e S B s (A B

W -

1 BRI A B SN > iR B A SR -
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5 F 26 HE 28 H 3 KA LB R - WREREHER (G B~
R > FREEI A SERREYA 50 875 » H o TQuality Assurance of Computed
Tomography in Taiwan :National on-site Survey | (ff#t=) & " Survey of Medical
Radiation Exposures from Fluoroscopic and Interventional Procedures in
Taiwan ; (Ffg0Y) EERBIEAGHIFEETE - SITIRELZ BRI Eim i R iR e
o PR SE X R FHEIRGE A - UidE ~ BB s Ram = - =Rt

ZHEEFR > HEAE > IR RS

6 HAESXERELIRT R - BRI EFTRE A G -
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10 © B aRE E AR - AR R AGR S8 -

[l 11 : TR AYOE ) B ICRR e & 2 B E R - MBI E 2%

- BRENRERIYER R ? T SEIME, HEFIEEE

RIBEREERNEEEEZES (National Council on Radiation Protection

and Measurements » NCRP) F~ 1987 fEHRAVEE 93 s 58~ » 1980 4ELARFTHYSEE]



AR BRI ER L& G 15% » 281 2009 FHHARAVAVES 160 SeE B8R - RR
Y 2006 FREZREFRBEBRILARNERA £ 48% (AE 12) - Hoh DS EimhE
(Computed Tomography » fEECT) fpEHVERIEEMR S (&5 49% ) HRI7 51 Rt
TEEmAE (5 26%) RIAMREZE (5 14% ) 2010 4 6 Hk 2011 4 5
HEEI4REEH (The New York Times) ¥ - Sfrs \REZ IR AR - B
RS2 HRGTRIR - IER0N AR U BASE T, - SNSRI T RFTiE Ry
SRR EE HE 2 B > = HAVESAN ~ BORGRESEN - BEERIU Al R B SR A
TS5 TR - S A R R EAVATTE T KA ARVIRSTR Rl 25 (K - DAFRF
& P GEIME ) ZRERERERIE R SRR SR AER G 2012 SRR A FIRAE
ZEMEEREHE  REKAEREREZ2BREER  WH2E TH

(www.aapm.org/pubs/CTProtocols ) °

Occupational/

Consurmer; 2% industrial, 0.1%

Consumer, 2%

/ Occupational/
& industrial,
0.3%

Conventional
radiograpy/

Early 1980s 2006 fluoroscopy, 5%

12 ERIE AR 1980 FELART K 2006 FFrez BVES & 34T - CERIZE : NCRP
Report No.160)



(—) IERAMLEEREIRE A | BREEEKEEeE

HEFFFIECIEA iR FEESE - DO ) RES AT
(ol 13) > Houifig eikEie R e L AME G TiaE - B 2005 F38
JEEt 64 FIERSE R 1R - BOBHGEIZIEA 2 O IR Bk ie E ((E5FRm A
FCEPAREY 8-12 #0 - fEA A > R Lifte & 5 U ERTESAA0E 14) > SURBEIE B
BBV ERE ~ DREUTSE M G M % i T AV R RSB iR e R (]
4012 28355 (256 F11) ~ 16 2353 (320 51)) - {15 BRMEN e i e il — Rl (FRE AU
EH5EEERB - SINCRPES 160 SE s MaH - (Oofidte A i o fikm (55 FH BRI EN I ~ %

TR AMET R IRE - R NS ZA/NIEIEER -

BEBRREIER

200.0

150.0
11 100.0
e

50.0 |

0.0 F

13« EEREESL U IFENEEAE (BERACR © FrErErEaE) -



14+ HARH 2006 FhisaEZ M HEKE iR OaE R Bk E (&R
B 1 2015 ICRR meeting * Kakuya Kitagawa) °

sLEE RSB R = - R OBBEEh DR ERRIR (5 > feft S8R BV MERE (pitch
R e e SRR I GIEE 2 L) - DAEUSAE.OBER > HELE
PBEM  AREHEMET SR DR - (B — AT G IS R A D H RS

BREE - » s Kakuya Kitagawa (Mie University Hospital » HA) F2H

=
Igp
+

"FIFREEERE (kVp) i - MERTZERZGELL  FAl R ARIE 255
gy EBAF I CTR T LBt IR AR i & » 48 (5 A Lo BE i (Electro Cardio Gram
ECG) [EIifEEL (Retrospective BCG gating ) ¢ [E 5 #AHL (Prospective ECG
triggering) BEHUSEEERZ G - i DIEDFEHUE A g 2 Bl 280N (20E
15) s HATARE —E G X B » M B AR MR IR (Ve BB - #5 DR

BETE - )RR AEIE - —BEits (& 16) -



Retrospective ECG Gating

Prospective ECG Triggering

GmS e

Conventional Axial “ Partial Scan * (Step and Shoot)
Continuous recording of spiral scan and ECG ——

15'":'.','.'—'1'!«70&5 — o %':'r,"' Xeeay ON ECGL- | | |
| | r r

| |

“m 'm ana..
15+ fa e s [EDMFHEUEZC (Retrospective ECG gating) > —iE4&C#%k ECG - [AIHF
PAiZjE (helical) ~ BRorEEBfmi (V/NEZEE - R&UZE 0.2-0.6) 2530 BRAKE
ECG CsrEaH A EL BBk ENEA 2 e (% » Sund i - SR IRE -
e Ry [FPSREEUE S (Prospective ECG triggering) > I BCG 1SRk » LA
fik (axial) ~ FRf OB ELE (pitch A 1) BUSERE OBHEEZ CT 24l &
4H> > HEESTIRER S B N 248 (step and shoot ) > SRS = L E LA R/ -
(= REESEREENGRT - R 2KJE ¢ Synchronous Device Design of Heart Dynamic

ECG

Phantom in CT Image ’ &={EEE)

100kV vs 120kV peak tube voltage 80kV vs 100kV peak tube voltage
A Prospective, Multicenter, Multivendor Randomized Trial AProspeiiive, iitosti: Shiivendor Randomzed Tl
Pa0 742 n=400 Pe0.0001 by

g - e LaBounty T, AJR 2011;197-w860

3 8001 i b

E al i = -47% o

| § s "7 ==

o 04 J4 B ™ é 143mSV  4.26mSV
image Quality Seorn Dosetength- peoduct & 076mSV ===
- . 100 kvVp . 120 kVp ‘31‘/0 < 8O kVp 100 kVp B0 kVp 100 kVp 00 kVp 100 kVp
e > T T T All Canes m:f: Mm;gm ]

[ 16 : Kakuya Kitagawa ( HA) $eH > FEEBRFR > NMERZEGEILL (£
EDE ETMEF NP - DL 80 B2 100 kVp Afl| » dam (S0 s m i fERUE = - ¥9m]
PR AT — AR R R (E ) (B8 25 : 2015 ICRR meet ing * Kakuya Ki tagawa )
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(Z) ZEBRETERR(IRFFTEEE

B

40 EBAFTAL - {4 NCRP 55 160 St to Al » S RR Y B RGE e fe a5 5
BRIERIAT—F (W52 R RHZE » R RE/N I EERIVAEF -
AN Z IR BRI E BN ZE - e R DU (RS IRFE - The Image Gently
Campaign $2t - EHZME R HZE > BESIELT 5 TR (A4l 8 EHRAUR

EITA

ll

1.~ H e sty e 0 e e o] e R T i S T i
2. % E R H M A 5 AU M 2 SRS et s - B0« Y sRis

E/
5 °

3 KBS R R BRI e A T3 (AR B e E IR E IR
17) -
4 E(EZENVEREERE2E O DR EADERIE > Gl - FREREER
(g G )~ BB R (PR CT s A S Z B 5 #RiE s
BRI 2 S E A > B3 BY The Image Gently Campaign $H¥#1%ZE CT
R R sk (www. imagegently.org))

5. TME, mEsRr Ly T B (40E 18)

In patients with chronic illness, such as In patients with rrg.hl lower quadrant Use pub!icly available criteria.

inflammatory bowel disease
mlﬂu %

* ACR (Amenican College of Radiology) appropriateness criteria
RCR (The Royal College of Radiologists ) iRefer: SEVENTH EDITION
012

1R {1apan Radiological Society) Imaging guideline 2013

Strategies such as MR
enterography are
being explored.

17 : BEH 2 B 2015 ICRR meeting » Yutaka Tanami (Japan)
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Usnecesaary dose n o curent MSCTS Eleranation of aver raten
it Adagstre Dose St

StépS1  Scan only the indicated area: ~ Adaptive Dose Shield ‘

Non-contrast Contrast enhanced scan
scan ' :

e
for liver tumor

Ideal

abidominal CT LT

We can easily decrease to 2/3 — 3/4 dose
using a single-phase scan.

B 18« 1. T i, 2 TSR e (LR - 2. 35 R SRS
HEEH CT > BN NE 7 B LS T2 & 1S58 CHEIALER ) - (HEF 2k
J& 12015 ICRR meeting > Yutaka Tanami)

mAS

reduction

Iterative

Recon

l 19 : BEITIZE Y CT #3% » The Image Gently Campaign EEiEn[EHEEE
HEFHRE IR ~ FROEE SR8 - Wil TN | B > DAREREGES
%%ﬁﬂi o (BEK 35 : 2015 ICRR meeting ° Yutaka Tanam1)

(=) BEKERBNE  OAXAHNZERZRFENNSE
HAH 2011 4 3 A 11 H#EEES - ZERFERL - RS EAIGHET—
FUEY SRR T 8 e S AR (RBEdGR SR R, e 2R (40 6) »
SoamraOsamu Miyazaki, M.D. IS 7 HARSE] 6 RESHRBEAT (4 550 E R

1 ZRENE R b 1 SRR DT > A e R S % R 94 2 624 NEAE) KiE
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SN Z BTN EES X ER B - W ZE AR R TS TR TR

g

s R HEEHA -
BIFEGGT - FHR 1 F - 6 FEHEHNZE - BEEHERERE(F Med )T
AARBEBRDBES » Fiig 2 £ 3 F - 4 FEEAREHRABHH T 2 EHY B

AR - & 2 BB eSS (A0 20)

Change in number of pediatric CT examinations before and after the

Fukushima nuclear accident Research into the numbers of CT performed

_ before and after the accident
Kajl Yoshiga (Fukushima Meadicol Univ.) in pro

Data from De. Yoshida (Fukushima Madic rocess 2015
SO0 o
Fukushima Daiichi nuciear disaster 2011.3.11 L]
. 4in Fukushima Daiichi nuclear disaster  2011.3.11
Children's
____,..-4"'-'-'----._.----'--—-_ Hirgita
5 2000 s {hildren’s =
— S — il B M0

g 2000 —< 10 vears old

Hompital y =
2 - 5 (1] » D
Hhes There was a more
1000 A’: Children's 200 than 50% decrease in
Hempatal the number of CT
" scans performed

after the accident in

20 - 6 FEFEBEAT (4 ZAEEBEL ~ 1 ZTRENERG R 1| REFRE - Z2E)
KBS BELT CHED RESZEREE - HNZE G EREiT
BEL TE(E > REEHR RV EEE e ie &S - CERACR © 2015 ICRR

meeting » Osamu Miyazaki)

MG H Bt ER (HEET 61 FERL > ZaHHRBEEIRERT) 0T ¢

"/

ERE 1 FERS g - 2B B e s e s bR Y SR 2 B ) 7
et 1+ TTRHIRRIFR NHEEREE - 2208/ > 219615 -

R 2 fEfER L - Ba MR RHEE R T2 BT e 7
et 2 1 2SN HIRRIFO A LIRS (B2 (TR -

IR 3 fEfEE SN - & (BHT) B4 i s 0EEEKEE
it 3 1 0% HVRAIFR NERER R -

[EIRE 4 ¢ U2 & 0 2 AL 50 A R RE S R U 7

Hiat 4 1 67%MEERTIFR TG -

\\

fed 5= ?
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& EBUR > H AAEEZERMESRER > AFIEREN R EEE — B LT
W EEFERPREZ I ENER - SETEREEEE G FE 0 AN LT

¥ WEERMAEE -

=~ TR AR R E R

1895 AR HIR XORATTFTE 1898 FIEHE IR SR UH T 2 45 0 B 1928
200 KV ZEED X IR AR TSR O TRURIGHE (radiation
therapy » DAl RT) BYRET- » 1950 4P 60 MHDARHMI R - Yo T RO AHE
THIGH - ES TN GRIE R 4 1961 FEM SRk
ST B SR R -

T e A

|

FH HFaRE
BF/ENT ¥
1890 | JREREES
MERE X
1898 £
STSETER "6
1920 | [REREE=S
200 KV Z&ED X eIt - AT
TS
1932 £
T
1936 4F

Gorden Locher $2H!fH
hF-iE 6% (BNCT)
IR



1950 4
Fii 60 SRR
1951 4£

BB Dr Leksell $2HME 7] (Gamma
knife) &
961
B E SRR (Stanford)
968
& 7] (Gamma knife) Rt
DAEE RS 2 it Fe e F i R e i JB
B =4EIH{T/6%¢ (3D-conformal
therapy )
1980 £
SEEEE FE(multileaf collimator)
1988 £
RIS TR AR
(Intensity-modulated RT > IMRT)
1988 £
e ESETE RS (University
of Wisconsin)
1992 &
B (Cyber knife) Bt
1999 &
=B FDA f% AL TR ) o] FH I B R G

s

E

2002 &

Etil s =R il
2001 &£

BB EE R (BORERD)

15

1946 &
Robert R. Wilson
FEVE T 4R T DU
MR EaR b
1954 5
(RGN
(LBL > SEE{AOIN) -
AT — BRI G

57 45 B
SR &

1984 » PSI (Fi=E)
1989 > Clatterbridge
(R )

1990 £E

EFBAHER FE—
R A
M (LLUMC) » IE=X

HEETAREAR
2RI

1991 > Orsay (GEER)
1993 » iThemba LABS
(FEFE)

201446 H
KEZAEEEE A
et (PRO-RBEAT

ek

1951 4
55—{3] BNCT PR ET 53
(BNL - 3<E1)

1968 &
Hatanaka ZfZigr BNCT

EEQUEEIISKIN

1995 4E
FEFGEETET
BNCT Z %%

1998 &
BB FERS
TR

2001 &

HAKIBCR 2R T
BHSEERTSE - REESHRE
TSR



2002 2004

<[ FDA 1% Ak BB ST g e o] P THEEREK S eSS
POBRE > [ > ek E B A AR HBUESERK
2003 4 2010

FREIE B BNCT BERA
SRS U BRI B A (EILRED)

(Image-Guide RT » IGRT)
SRR SN A BT (Gating
control RT > 4DRT)
FREIVEBUR AERGlT (Arc RT)
MRS A G AR
(MRI-Guide RT)

EARIIZRSS © 134 18 BaEEE MM Wit e - 21k
&) - 5 # RECCBR(4HE RREBE CFFEARE
ET] = 8 & = O3 )  THOR)
ST a R - 19 B
(FkZE 104.07.02) BT
(s

H ERATR - SETREERE 1961 F-8 ARSI 1% - U aFRaif R
R A 53 R SSIR AE  [FIRF th N SRS R DU » (B RU VB Re Rt H Ak 2
e 4 amt (2DRT) £ig 2 " =4ENR7T | BeraH (3D conformal RT > 3D CRT)
NHZEAEEH (multileaf collimators - fFH MLCs ) AYRIHH » 58 FE
(Intensity-modulated) FZATANENTAE - R = 4ENRT T G RRSE RS DIAEZRE >
SRR B NGRAY ~ G AERY N BIRCEFRERAL - ST AR (K 28 1 4 A A e o ]

2 ([FREIERARIERE -
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(¢) IMRT
21 [& (a): 2DRT AFIFELREEE (block) K B FAAVUEYET AGARETE
TERHEIES S iE L E A > BEERR S B (b) ¢ 3D CRT AIl—EH st EsE - {2
HF AGT S 28 - BT 2D RT BDREIE S a0 R EIE - D TEF 4HE%
HYPE » & (c) : 9REFEIZEES % (Intensity-modulated RT > ffif# IMRT) HIF]
MZEXAEEE (MLCs) Ot T AR AR LE(bHyRGl - nJekREs "1, PAE
A R EAE S EFG T E (B R ACE ¢ TAEA 490k (nucleus.iaea.org)
Transitioning from 2-D Radiation Therapy to 3-D Conformal Radiation Therapy
and Intensity Modulated Radiation Therapy: Training Material » 2013) -

S PRRIR A e s B BB R BN L A2 VAR R Bl - 82 Bes ERE) (organ

motion) > Hrt DIRTHES ~ FEEEEME LR » —R Ryt N8 BB SR E E =

AR » B PghnZ 2 HE (safetymargin) J7=&GE TERAVAREE > B2 A AR
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HAPIR BE 22 T =0 > EFTI T [ERD ) MRETERE (gating control RT) DAEEDE

FRIGHPRGAERE - REILAR/N2e e dilE (FRIVIEF SRS ) DIREEIER - it

HATTRE SR T 2 RS E%E (4DRT) » ML REE S BRSSHF (beam on time )

FofEE A8 - S IOE R B -

NMHCEFFEMLEAEREN > BUEREH AR (S8 ) Btacit > UR&EIa

5

BRRTHVSHILEGE - (HAZEE ATHEEsE o (R T AN - Ry 7SS s

Fea] DR ) BUSEHIZ G > BRI ESBUE RN EHR T BRI

H5E (electronic portal imaging device » EPID) DAJBEUS I B o BEEF AR A 24

eI AR > HEEFFOCTREE /T HEHNRFUL - EREEEIIE - S8

HIEEECAEE - RIELE 2000 F-4X - BUERERE KV sEE#E Y X e R Hsp IR E

ZREAE HARIERESWIH]  FI A B DAZE AR S tEi e 2 5o - DR B A R 2 B+

Eall o B R85 A48 (Image-guided system) - HATECAH X Y& BEs [ A

He i 23 -

22 ﬁ"‘@%ﬁﬁﬁlﬁﬁba?ﬁ CAGEWEEE (EPID) > DIBEZ EHTH (SRR 2K
FY MV S+ 3 ALEFTE R kV X et R H G2 -
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(b)

Image Detectors (d)

23 HERAGES | R I aREH  (a) BHESIIEERS (kV & MV gEEH
B> 2 4HE G EZ4 ) (b) Vero £ BrainLab K Toshiba FL[EIFHZE » NEE 1 4HEK
90 FEFE 2 KV X s BENL 24 TR aT R 15 R IR S R BB ST ( cone -beam CT
CBCT) #2445 (¢) EBHSETZ A& (Tomotherapy ) » (A MV 24 EML 4% 5 (d) &
f&7] (Cyber knife) BUE 1 4HAK 90 FEAZ kV X B ENL 4 -

XOCHIRGES [ aitax i R ER SRR 2S5 > HEME 2 T iRAHIE - ¥
FRIEF B4R S 2300 251 ) HERS - SomlaRabakEl oy - ikiGs2 (MRT) 5]
TERHE R B (QIE 24 ) I ifRig s Bt 60 A (MRI-Cobal t) |

Ko RS EE AR IR ES (MRI-Linac), IRFEMZAE -

19



Relative strengths of MRI and CBCT

High e
g Pancreas Kidney:
Isolated Lung 1 Cenvix
> N -
E 'I""/": Al ectum:
> £ _
5 Breast S
Lo o preast Central Lung
E~ I e mmiE
g 3
v 5 P :-'.‘-J‘;L ,]
oG Prostate
S3 ey
Cranium e
low Cranium Brain.
High Tissue contrast Low

24+ EIRGS SR EERSET g (CBCT ) BtiiikiE 2 (MRI) &N &as B Z EF & -
F 2R * Elekta 44k )

Wifris R Bt 60 BEEER A 3 BEEE 15,000 Cizgh 60 HEETR (HL
120 JEZEA ) > &5 5 0.35 TZHARIGR M - SRS HECEER > fefHiu 1 G E
SRz aRE (AE 25) - MiRiEPEEGRIIEE - B S SRR B I2Ees
Bl 1.5 TZWIRIEZRGE S - EERAAIRIR S AR BT - HEEEHE A

5o HATAE MK ZGIEFEN S > — B3 Ingham Institute » 55— £ {af B HY

University Medical Center (fEFBUMC) -

25 358 15,000 Ci 8k 60 ZEETRAE 120 [E28A - 456 0.35 T ZWiiRE%
% BE A EE > YT MRI -guided RT B MRI -gat ing JA¥E © 1F 105 A%
& B R RSP HIRE By 27.3 “F 5047 (& )/ AR - www. viewray. coom)
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) S o

MRI Linac

invention design *p ¥p 2"p

in collaboration Elekta and Philips

MBRI Linac combines 1.5 T MRI scanner
with 8 MV photen linear accelerator |

Raaymakers o1 al. PMB 11

26 : Jan J.W. Lagendijk (UMC) Frbf#$y MRI-Linac > HATEA 7 {HEHEEAL
(4 ZZALREON » 3 ZALAFEIMN ) = NETE - THE S IL T e - CERPZRE « 2015
ICRR meeting > Jan J.W. Lagendijk)

FERET] (cyber knife) FEEMN G Z IIASEM BN AR (stereostatic
body radiation therapy * SBRT) » #E®JaZaxihi < EH B LAEIE RS (fixed cone
collimator) /E > #EEHIUNNF - ¥l afECE#EEF (Variable aperture
collimator) RIBEMRFIEEIRET R/ » G2 5 EERG T3 25 /N0 IRIAPR BB E A K
AIEEREE E SN o B SNE RS RGER SRR E A - R =R EHAY
WY E R AEEIRFBEEA (B 27) - HATREEA 5 ZEBRBIERERT] o5l R
RCORITES ~ BT Rl e = F AR RN ~ KRB b RokEar= b - S54T H 525

e R R B S B e IEAE s i W B /N AR BB VT - A ORI - IRENEEET A 7 8

A

BT -
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(a)

(b)

(¢)

27 THTINEIE - () BRESR (SR G3) ESHBREEALE L - AR
AEH 400 MU/ 438 5 (b) AElUfR (BUSER G4) - FRELTT LR EE K > DUSEEE
T B GREIRARAINE 800 MU/SrHE » LISHRDERINR 5 (o) R/ (2%
Fy N6 o (REFRELETLE EL R PR EL R RTINS S UR R (RATRE R
12x10 2257 ) » HIRHHREE 1000 MU/53 4 -

PO ~ R E e T

M aEE &+ (neutron) ~ i+ (heavy ion) BT (proton) —KJH
R BARREHET & EAT TS Y — - BEEGR SR 45 8 7 BHERE X 14 HHEHE
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HEE
(—) TR

SRR THEERE (boron neutron capture therapy » FIFEBNCT) %
FREFIR - AFIRE 10 (B-10) %24+ (thermal neutron) ARAKHHIEEL
T VBN > I 10 BAEEYES G o FHESEREEYIN AR 10 R AOE R
fir » SRR HETT 0 T HR B DAGA 38 T T M R JE - 4 i 2 25 o (ot 7 Se B 785 7
(Li-7) > EWifER T 85 IHERF (radiation weighting factor) ¥95 20 (40
% 2) BNTEHEANMERT 1 K% HILEAR S ZHEAEYRE (Relative
Biological Effectiveness » RBE) °

% 2 RS IIREN T (CERIACR © ICRP 103 > 2007)

BEH BEERE D T
T ]
BT 1
BT )
W BT - SZEY) 20
T %72.5-21 » B THERAT
wE T FT AT
O e,
A

e

:,-_,:.Jff ?:f: J
M0 FARem-11 B

@ 57 T HRT
28 R R e R R E

b o TR R S R Y 1936 FF-HiGolden Lorchef2Ht » 1951 3=

Brookhaven National Laborary (fEFEBNL) #1755 —tEEEIREES - (HEN SHEEY)
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AFRE - DAEUH N IEFE A E G F M E AN - 1968 - > H AHatanata®idZ iz

Mi shimaZ#2 43 HIl{#E FIBSH K BPA & MR EEY) » BRI SER a R > BE 2 £ ~ BUNSE

FRtaFR AT FE S EEY) ke p 7R (B © % ROfE s s e b tas - AfE 29) 0 {2

HAT et R B IEA TR R LA % (4058 3) - IEBNCTEHIELERY 1995

o GBIE R ESS (Tsing Hua open-pool reactor @ FGFETHOR) H 2000

FERHMANUE - JEFY 2004 £ 3 HEvEseRk (B 30) 2IREERE - HERERET

FHEER oS 0 B DA ST RS R THET 2E AT =07 & 182010 45 8 A 11 HHATHOR

HEFTE RBNCTHE ARG RR » TR ATE] G 3 R B (AT -

(1) Accelerator (30MeV Cyclotron)

(2) Beam transport equipment

(3)Neutron irradiation treatment section

—_—

Lg

29 HAFE KEE FHETZE T (Kyoto University Research Reactor
Institute) B A7 MM TGt (Smuitomo Heavy Industries, Ltd.) &
TEg A IIERES )R (30MeV > 1mA) » EASRAT R EMARLL TN — AN BT -
THET S RMGER R - CERPOR © HAF AL ETT4E0)
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#2 3 [EHEEP TR (epithermal neutron beams) TR RIBE RS ER 2 15T
B (BRIEJE - Rolf F Barth » Radiat Oncol. 2012: 7: 146.

Published online 2012 Aug 29)

e \\ SRS
= KAETE B CREBIED)
Brookhaven National Laboratory, Brookhaven Medical Research 1994-1999
Upton, NY, USA Reactor, BNL, Upton, NY, USA (53)
Beth Israel Deaconess Medical MIT Research Reactor, 1996-2003
Center, Harvard Medical School, Massachusetts Institute of (28)
Boston, USA Technology, Cambridge, USA
Universitdtsklinikum Essen, Essen High Flux Reactor, JRC 1997-2006
Germany Petten, The Netherlands (30)
Helsinki University Central FiR-1, VIT Technical 1999-2012
Hospital, Helsinki, Finland Research Centre, Espoo, (52)
Finland
Faculty Hospital of Charles LVR-15 Reactor, Nuclear 2000-2002
University, Prague, Czech Research Institute Rez, (5)
Republic Czech Republic
Nykoping Hospital, Nykoping, R2-0 Reactor, Studsvik 2001-2007
Sweden Medical, Nykoping, Sweden (43)
University of Tsukuba, Tsukuba JRR-4, Japan Atomic Energy  1999-2007
City, Ibaraki, Japan Agency, Tokai, Ibaraki, (24)
Japan
University of Tokushima, JRR-4 or KURR (Kyoto 1998-2008
Tokushima, Japan University Research Reactor, (23)
Osaka, Japan)
Osaka Medical College, Osaka, KURR 2002-2008
Japan (47)
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Max. Power of THOR: 2.0 MW
Reconstructed in 2004 for BNCT

The irradiation room

Control room

30 @ FRENFEAE KR ERS (THOR) FE57Y 2004 5 3 Hilt@ds5eRk » a1
WEEA 1.07x10" n em” s o (BRI F B ¢ http://bnet.web.nthu.edu. tw/)
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(=) BF/ERTFREER

EFEERT (B 2 bk 12) U GRGH IR IR T B TR
EF|—ENVEERIRE BN AFCARENMI%E - FIFATHASRIE (Bragg peak) FRFE
RIERBTRKERE @ S AER DNA 24 K& W 580 R 02 e B A

(double-strand-break » DSB» Wil "+ Fo@A) - (15 DNA RS A KEE

HEMEEAR SRR TG (HHEEYIE « Elr>ET>081)

3 3 e

” negative proton
I pion neutron
Xrays
(Gamima rys

\__T_J

General radiation

e isavy tons

31T ~BTF BT - BElFrEE -
(& F 25  http://heavy-ion.showa.gunma-u.ac.jp/en/page.php?id=8 )

@

== heavy ion (carbon)
== proton
= neutron

= alectran

Relative doss (%)

5 10 15
Depth from body surface (cm)

32 ¢ L S HEEES (408 ~ 4k - 50~ iEE ~ BEonIEERE T -8+ - F
T~ BT T EARANIEIE (HEERE) BEE (BEERE) Bl o (& F 2RH
http://heavy-ion.showa.gunma-u.ac.jp/en/page.php?id=8 )
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33 : DNA 1R R R IR TR SR BB 5B T ~ P48 5% DNA SRR e ZdhH
GEREEE o (BEH #JE - 2015 ICRR meeting * Marco Durante)

1946 4 > Robert R. Wilson $2HVE FH4R A LBV EGHE > 1954 35
EIAOSNAEE Lawrence Berkeley Laboratory (LBL) MEfTHHIREE—BIE T6H - £
BRI 4B e Massachusetts General Hospital (MGH) EiRafhielfjehnzRes & hig=
Harvard CyclotronLaboratory (HCL) #1961 FRatA#ETE(E » 2002 FREdLs
DUEFRETaR T IT2A0m A - HEI 1991 4 > SEEHIIN Loma Linda University
Medical Center (LLUMC) BYFEtESE FE— B2 H R E el - A 1B {EEE
TERE NS - RIFH AR A F4HS% (Particle Therapy Co-operative
Group » LANESHHE PTCOG) MY4RET » B2 2013 4F » MR HETE e S 2 E 1 K
B 12 B FIEEE 5T A Fy 49 R 8 R (% PEEENER - HA - Wk 4) -
SPGB 2 B R 2 34 RCE T ek 12 Bk il Ry 31 IR 4 Bg > Wk 5)°
BB ARG e E26  mik 12 B Faal R 1.3 E20 - SRt
&th Marco Durante $&H » R TG G IYEIER IR ST K BRI G R st (g 28 R i

SE > MEREIEEE (microdosimetry) ~ ZKAEIEE (nanodosimetry) F#Es A
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S (B endpoint ~RBE ~ a/ BIATSE) FHE > V7/EFFESSIWTFTHLEEE -
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=) RAARERRER (1 BUaRE) IEEmERT - mEILRERERE - =5
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2~ WS ROER

BRI E RN R R S - SR H » (EASER PR R PR
HIEH - DB AAEAZER ? HESHMEE | Kl B EsERE R iE
&R ~ NCRP 55 160 SRatat 8BRS A IR 2V R b > BHRIg Y= RIEL A
RS > EHESRAYEEED ~ BOHGRESAT « BEEERUHED - BEEVIEAT - RS IR
i N BT - AT S A] RS AR IR SR > (H A S RE AR U SR e e 2

B o B (E -

— ~ BT BESR AR > B0 OB IR kAR & BT e
5 > BR TENESE G ERIRT » SHEEIIRERNANE © RS
L 60 EIEERHE (MRI-Cobalt) ~ WAlRIER B H 4RSS (MRI-Linac) ~
BEEEAEERE (MLCs) ZH/ UG T) (cyber knife M6 system) >
PR P FIDFEAURSR (gating) ~ BliFPFH&EHEE (BNCT) KB+ (proton)
/EALF (heavy ion) JEFEES - ALZ RSN E RN (B4 MRI
Z AR G XSGR ) ~ BRI EER MR R SR YIRS
TS AN B Bt (B 1l » e AR e m A P b » PR AR R

RS HEY -

=~ St VBB T 0 DI ¢ RO N R R
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— - T
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RS > FIRGET SR R (P AR ORRE - (R
BlRERE) B DGR TSR ) R R S R AT

JEH =5 (Volume Computed Tomography Dose Index » CTDIv) 47AH &M

AT HER A A B SR A TEE B G T EAH B VAR 2 A3 -

(=) ZEHBEEAREE 1 U2 fIEmE— B - 2. BB
HYER RS ET iRt A R E A ATl - 3. ST AR Bl M I 45 T 3105
i 0 4 fefitERE B S > DUt ES (140 ¢ The Image Gently Campaign
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(—)" ZEEERE JEARBSNaRSEOME S o KGR SFERZRETE
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B ek
fit4%— - 2015 ICRR @3ttt (P.36)
fit% = - 2015 ICRR SE8SCRRES| (P.46)

fif$% = ~ "Quality Assurance of Computed Tomography in Taiwan: National

Onsite Survey  BEEEGSCIEE (P.49)

ff %00 ~ " Survey of Medical Radiation Exposures From Fluoroscopic and

Interventional Procedures in Taiwan | BEEREGHEE (P.50)

Bff$% 7L ~ "BNCT for Locally Recurrent Head and Neck Cancer at THOR: Possible

Ways of Improving Our Clinical Results | EEREEHEERZ (P.51)
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Program-at-a-Glance Dayt Monday, May 25

15:00

30 16:00 30 17:00 30 18:00 30 19:00 30 20:00
Plenary 2
P‘]'(“e”r:'ig}‘;‘1 The A 1&MH-$-F¥)§ h
. . e Accident of Fukushima
COpenlng RegentRngress IS Da-chi Nucar Pover _||2PaNESe A Welcome Reception
eremony EDGEEE Al Station, Radiation and Future P erformance
ArplEim of Eﬁergy in the World
Shinya Yamanaka Akito Arima
T s ) S —— | [—— R — | P ——— I————7
Kids' Japanese :
Drum Performance 13:00~20:00 |
Registration :
|
|
ationlnlintl ittt Rosfenliinii r-—-—-—--|----- T - - ----- TS T----"

A-JISYT

DAY 2

RoomA  Session Number

EO: Eye Opener
SY: Symposium
CL: Congress Lecture

OS: Oral Session

36

LS: Luncheon
P: Plenary
PS: Poster Session




Program—at-a-G lance Day2 Tuesday, May 26

8:00 30 9:00 30 10:00 30 11:00 30 12:00 30 13:00
Luncheon Seminar1
By O)ciier Congress Lecture 2-A-LS-1
2.AE0-01 5
Room A T 2-A-CL-01 Symposium Clinial Tria Using Anti-VEGF
et n?]?diaﬁn 0 Oncogy - Charged Particles 2-A-SY-01-01~05 IAntibody with Chemoradiation for|
Progress and Pers cﬁvesy Marco Durante Tissue Stem Cells and Malignant Gliomas and the Role
Elasiiea] i Vaolfgang Dp:srr (Germany and Italy) Radiation Carcinogenesis of VEGF in Radiation Necrosis
ezl 8 (Austria) Chugai Pharmaceutical Co., Ltd.
Room B-1 Award Lecture » 31 g:( (5’953‘1‘%4
The Bacg and Alexander Environmental and Health Effect of
Award by ERRS the Fukushima Nuclear Accident
Fukushima NPP Accdert AWOZERRS and Envi Effect of Radiozctive Materials
Eye Opener S A
- 2-B2-E0-05 mposium
Room B 2 Epidemiological Research on 2-B2-SY-05-01~06
Radiation-induced Cancer in Long-term Epidemiological Studies of
‘Atomic Bomb Survivors the A-bomb Survivors and Their Offspring:
Radiation Protection Sciences K“'(*_'lfa';gﬁ)asa Past, Present and Future
Eye Opener
2-C1-E0-06 X
Room Cuting Edge of Radiation Symposium
Chemistry: Game Changer 2-C1-SY-06-01~05
of Semiconductor F;adiation Chemigtry and
- ) Manufacturi cience in 21st Century
Radiation Chemistry sgiic,,mgzgwa
(Japan)
Eye Opener
. 2-C2-E0-08 q
o0 C-2 iy Symposium
PET Imaging Marker Imaging Using
for Treatment Planning g
. - . in Clinical Oncology
Radiology, Nuclear Medicine Naual:p Ta:r)nalﬂ
Eye Opener .
Room D 2DE0-03 Luncheon Seminar3
Rg";'["g:;gmgg:k JRRS Award Symposium Moleiijlljeilr- Isngging
D= Lectures 2015 2.D-SY-03-01~04 ‘
RepairIs Linked to Celular ectures ; . Theranostics
AWO1-JRRS-01~03 Pathways and Players in DNA Repair § X :
Life Sciences DRV RS Nihon Medi-Physics
I Kenshi Komatsu Co,, Ltd.

(Japan)

Eye Opener . A
Room E YZ.E.E%.M Symposium Lunchef)r_x S?mmar4
Forty Years of DNA BEAR T 2ELS 4
D: my Tol Non-lonizing Radiation and Radiation Safety System for
Non-ionizing Radiation iT;ig: H:nir:k[:: © Risk of Human Health: Comparison of a Particle Therapy Facility
——— (Japan) Ultraviolet Radiation and lonizing Radiation Hitachi Aloka Medical, Ltd.
Environment Stressors
Eye Opener Congress Lecture Luncheon Seminar5
2-AX1-E0-07 2-AX1-CL-02 2AX1-1S5
Annex 1 High-throughput | | The Rl f Dose Escaleion Using S . High-dose-rate Brachytherapy
Screens for Targets 1o | ypofacionation, INT,an GRT i 2AX’;2$€;‘(‘)’:T05 for Prostate Cancer
Modﬂy Badlosensﬂlwly Patents with Locally Advanced of /e Rk — An Approach to Extreme
- W Gillies McKenna Pancreatic Cancer 9 Hypofractionation —
R AU (United Kingdom) Christopher H Crane Chiyoda Technol Corporation
(United States)
Eye Opener .
2-AX2-E0-02 Luncheon Seminar2
Annex 2 Translating Tumour Symposium 2-AX2-LS-2

Heterogeneity Analyses of

Hypoxia and Genomics to

. Prostate Cancer Medicine

Biology for Radiation Therapy EETSRTE: Y=o
(Canada)

2-AX2-SY-02-01~05
Dose Rate Effect in Brachytherapy

Radiobiological Basis for Efficacy
of Cetuximab in Radiotherapeutic|
IManagement of Head and Neck Cancer

Merck Serono Co., Ltd.

Event Hall

Poster Mounting

Poster Display
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2]

A-[SY1

EO: Eye Opener
SY: Symposium

OS: Oral Session
LS: Luncheon

P: Plenary

PS: Poster Session

DAY 2 RoomA  Session Number CL: Congress Lecture
13:00 30 14:00 30 15:00 30 16:00 30 17:00 30 18:00
Congress Lecture
2-A-CL-03 .
The Response of The Symposium Oral Session01

Small Intestine To

Radiation Damage

Catherine Booth
(United Kingdom)

2-A-SY-10-01~04
Radiation Response in Differentiated Cells
and Non-cancer Disease

2-A-0S-01-01~05
Non-cancer Effects

Symposium
2-B1-SY-18-01~05
Environmental and Health Effect of
the Fukushima Nuclear Accident
Dose Estimation and Health Risk

Congress Lecture
2-B2-CL-07
Dose Rate Effects in
Radiation Biology and
Radiation Protection
Werner Ruehm
(Germany)

Symposium
2-B2-SY-14-01~05
New Aspects of Biological Responses to
Low-dose/Low-dose-rate Radiation

Oral Session05
2-B2-08-05-01~04
Biological Effects as Bases
for Radiation Protection

Congress Lecture
2-C1-CL-08
Recent Progress in
Pulse Radiolysis
James F. Wishart
(United States)

Symposium
2-C1-8Y-15-01~05
Pulse Radiolysis in 21st Century

Oral Session06
2-C1-0S-06-01~05
Advanced Methods for
Basic and Applied
Radiation Research

Congress Lecture
2-C2-CL-10
(Targeted Recionuclide Therapy-Recent|
Advanceand nformtion About The
Healt Efect o Radioactiv Meterials
Released by The Nuclear Accident-
Keigo Endo(Japan)

Symposium
2-C2-SY-17-01~04
Recent Advance in Targeted Radionuclide Therapy

Oral Session08
2-C2-05-08-01~05
Nuclear Medicine & Radiology

Congress Lecture
2-D-CL-05
Tumour Suppressor
Mechanisms in The Control of
Genome Stability and
Radiation Responsiveness
Ashok Venkitaraman

(United Kingdom)

Symposium
2-D-8Y-12-01~04
Human Diversity Affecting Biological
Responses to Radiation

Oral Session03
2.D-0S-03-01~05
DNA Damage Responses-1

Congress Lecture
2-E-CL-06
DNA Damage Repair
and The Impact on
Aging
Jan H.J. Hoeijmakers
(Netherlands)

Symposium
2-E-SY-13-01~04
Genetic and Epigenetic Mechanism
of Environmental Stress

Oral Session04
2-E-0S-04-01~04
Advances in Understanding
IThe Biological Consequence|
by Environmental Stressors

Congress Lecture

2-AX2-CL-04
Complexity of Micro-RNAs|
in Human Cancers
Fei Fei Liu (Canada)

2-AX2-SY-11-01~05
Predictive Assays for Radiotherapy:
Biomarkers for Strategies for Selection of RT
and/or RT Sensitive Phenotype

2-AX1-CL-09 S
Recent Advances in AL Oral Session07
Radiation Therapy for Radiation Oncology Update: 2-AX1-08-07-01~05
Head and Neck C_ancer B o Gl, GU, and Gyn
Jean Bourhis
(Switzerland)
Congress Lecture Symposium

Oral Session02
2-AX2-0S8-02-01~05
Radiosensitivity-1

Poster Display

Poster Session 1
*Light meal is to be served
(sponsored)
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Program—at-a-Glance Day3 Wednesday, May 27

Room A

8:00 30 9:00 30 10:00 30 11:00 30 12:00 30 13:00
EYS‘iA%g%';er . Award Lecture )
Low-dose Radiation Induces Symposium LH. Gray Medal Mechanisms of Development of

Adaptive and Protective
Metabolic Response
Zhimin Yuan
(United States)

Biological Effects

3-A-SY-19-01~04
Normal Tissue Response to Low-dose/
Low-dose-rate Irradiation

Disease in

(Gray Award) by ICRU
AWO03-ICRU

(Netherlands)

C:
Cancer Patients and The Possible

Fiona Stewart ‘H Influence of ErbB2 Blocking Agents

Eye Opener
3-B1-E0-15
Biological Dosimetry
in Large Scale
Accidents
Andrzej Wojcik
(Sweden)

Room B-1

Health Effects: A - Bombs
and Nuclear Accidents

Symposium
3.B1-5Y-27-01~05

Environmental and Health Effect of the Fukushima Nuclear Accident
Health Effect of Fukushima Nuclear Accident

Room B-2

Symposium

3-B2-SY-23-01~08

DoReMi - Low Dose

towards

- ICRR

Introduction to the European DoReMi Programme on Low Dose Risk Researcrh

from DoReMi to CONCERT: Next Steps in European Radiation Protection Research

Radiation Protection Sciences

Luncheon Seminar8
3-B2-L.S-8

ERENEZ\SHE;?O“ Oncological Hyperthermia
s at the Crossroad - Need

for Change of Paradigma

Tateyama Machine Co., Ltd.

Eye Opener
3-C1-E0-12

AnEye Opener on the Bright
fure of Radiafion Chemistry and

Radiation Processing, and
- ) Non-power Nuclear Applications
Radiation Chemistry Mommd i Msp,?eikh,y

(United States)

Symposium
3.C1-5Y-24-01~05

Innovative Processes and Materials Produced by Radiation

Eye Opener
3-C2-E0-14
[Functional MR Imaging in|
Gynecologic Field
Kaori Togashi
(Japan)

Room C-2

Radiology, Nuclear Medicine:

Symposium
3-C2-SY-26-01~05
Radiation Dose Management on CT

Nuclear Accident and R

Health Effects of the Fukushima
esearch
on Low Dose Radiation

Eye Opener
3.D-EO-10
Genetic Analysis of Proteing
Involved in The Intial Step of
Double-strand Break Repair
Shunichi Takeda
(Japan)

Room D

Life Sciences

Symposium
3-D-SY-21-01~04

Dynamics of Chromatin and Nuclear Architecture

in Radiation Damaged Cells

ICRR Special 3.D.LS.7
Lecture Recent Advances in Radiotherapy|
3D-SL-01 for Prostate Cancer
Kenji Kamiya (Japan) AstraZeneca KK.

Luncheon Seminar7

Eye Opener
3-E-EO0-11
Radiation-induced Effects
Compromise The DNA
Polymerase and Ligation
Steps in DNA Repair
Samuel H. Wilson

Room E

Non-ionizing Radiation

ENOENSTESIEN (United States)

Symposium
3-E-SY-22-01~05
Processing of Oxidized DNA Damage

§¥§Xﬁ’_‘;§f'$ ; Congress Lecture T .
AMnST [Ceid Sympssm e | |
Time in Fractonated 3-AX1-8Y-25-01~07 Em has?sr o R:;,c;:] Dynamic Tumor Tracking
Radiotherapy [Prof. Withers' Memorial Symposium] Xerusgnmia e l}ysphagia using the Elekta Agility MLC|
- Boguslaw A. Dose Fractionation: From t ionation to Hyp .
Radiation Oncology Ma!l’:iejewski ' e ' AvrahamiEishivcn Elekta KK.
(Poland) (United States)
Luncheon Seminar6
Annex 2 Symposium 3-AX2-LS-6
3-AX2-SY-20-01~06 What about CyberKnife
Educational Seminar: Radiobiology Updates and TomoTherapy ? The
" for Radiation Oncologists (Daily Life)) Arguments
Biology for Raiation Therapy Accuray Japan KK.
Event Hall Poster Dismantle Poster Mounting Poster Display

39




2]

A-[SY1

EO: Eye Opener
SY: Symposium

OS: Oral Session

LS: Luncheon

P: Plenary

PS: Poster Session

DAY 2 RoomA  Session Number CL: Congress Lecture
13:00 30 14:00 30 15:00 30 16:00 30 17:00 30 18:00
Congress Lecture
SACL12 Symposium
i oS e o0rmts.
Dose-rates of Gamma-Rays b Low Dose Radiation Effects
e Low-dose-rate Radiation Studies
(Japan)
Congress Lecture
3-B1-CL-20 .
Lessons Leamed from Symposium ?g?l()iegs:) (1)2 l Z
Patiaio HeathFisk 3B1-SY:36:01~06 Environmental and Health
Management around Lessons Learned in Health and Medical Aspects: From A-bomb and

Chernobyl and in Fukushima
Shunichi Yamashita
(Japan)

Chernobyl to Fukushima

Effects of Fukushima Nuclear|
Power Plant Accident

Congress Lecture
3-B2-CL-16
Molecular Responses to|
Low Dose and Low
Dose Rate Radiation
Gayle E Woloschak
(United States)

Symposium
3-B2-8Y-32-01~05
New Perspectives in Epidemiological Studies of Low Dose Exposure and
Cancer Risk

Oral Session13
3-82-05-13-01~05
Epidemiology

Congress Lecture
3-C1-CL-17
Ultrafast Oxidation
Reaction Induced by
Radical Cation H220*
Mehran Mostafavi
(France)

Symposium
3-C1-5Y-33-01~05
New Prospect of Radiation Science on Nanotechnology, Electron
Collision with Matter, and Positronium

Oral Session14
3-C1-0S-14-01~05
Radiation Processing and
Nanolithography

Congress Lecture
3-C2-CL-19
Development and
Current Status of
Area Detector CT
Kazuhiro Katada
(Japan)

Symposium
3-C2-SY-35-01~04
Functional Imaging Using CT

Oral Session16
3-C2-0S-16-01~05
Particle
(Biology and Clinical)

Congress Lecture
3-D-CL-14
Repair of DNA Double-trand
Breaks by Homologous
Recombination
Markus Lobrich
(Germany)

Symposium
3-D-SY-30-01~04
Radiation-induced DNA Damage Response and Cell Death

Oral Session11
3-D-0S-11-01~05
DNA Repair-1

Congress Lecture
3-E-CL-15

An Integrated View of

Induced Mutagenesis

Symposium
3-E-SY-31-01~04

Oral Session12
3-E-0S-12-01~05

Robert P Fuchs Combined Exposure of lonizing Radiation and Chemicals Radiosensitization
(France)
Congress Lecture
Receﬂ@ﬁc&ﬁaﬁ?aﬁm Symposium Oral Session15
Therapy for Lung Cancer SV SO~ 3-AX1-08-15-01~05
Ritsuko Komaki Radiation Oncology Update: Chemoradiotherapy Radiation Biology and Imaging
(United States)

Congress Lecture
3-AX2-CL-13
Update on Cancer Stem
Cells and Radioresistance
Richard P Hill
(Canada)

Symposium
3-AX2-SY-29-01~05
Radiosensitization in Clinical Oncology

Oral Session10
3-AX2-08-10-01~05
Radiosurgery and Tumor Hypoxia

Poster Display

Poster Session 2
*Light meal is to be served
(sponsored)
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Program—at—a—G lance Day4 Thursday, May 28

8:00 30 9:00 30 10:00 30 11:00 30 12:00 30 13:00
Eye Opener %wa\'l;ld‘Leau(;el
SERE e Weiss Medal || ;ncheon Seminar10
3011002 e et n eton Symposium (Weiss Medal) by ARR 4-ALS10
Catcinogenesis: A Look from 4,AYsyg7,m ~04 AWO5-ARR Definition of Clinical Dose and|
IELRE Molecular of Radiation Carcinogenesis in Animal Models fypoia and Tumour Gel | 04 for arbonfon Therapy
Biological Effects Hiroshi Tanooka I:I?TSST;':";:}J Mitsubishi Electric Corporation

(Japan)

(United Kingdom)

Eye Opener
4-B1-E0-24
Current Status of
Carbon lon Therapy
for Cancers
Takashi Nakano
(Japan)

Room B-1

Particle Therapy

Symposium
4-B1-SY-45.01~04
Topics in Physics and Biology for Particle Therapy

JRRS Special Session
JRRS President Lecture
AW06-JRRS
Attracted to Radiation Biology:
From Thorotrast to The Future
Manabu Fukumoto
(Japan)

Eye Opener
4-B2-E0-20
Impact of lonizing
Radiation on
Environmental Biota|
Kathryn A. Higley
(United States)

Room B-2

Radiation Protection Sciences

Symposium
4-B2-8Y-41-01~05
Current Situation and Issues on Dose Assessment for Natural Radiation Exposure
Special Expenditures Project of Ministry of Education, Culture, Sports,
Science and Technology Advanced Human Resources Development
Project for Radiation Emergency Medicine

Eye Opener
4-C1-E0-21
Free Radical Mechanisms of
Radiation Damage to DNA
Michael D Sevilla
(United States)

Room

Radiation Chemistry

Symposium
4-C1-8Y-42-01~05
Progress in Radiation Chemistry and Dosimetry in Biological Materials

Oral Session18
4-C1-08-18-01~05
Radiation Dosimetry and
Biological Materials

Eye Opener
4-C2-E0-23
The Principle and History of
Neutron Capture Therapy
Junichi Hiratsuka
(Japan)

Room C-2

BNCT

Symposium
4-C2-SY-44-01~05
Clinical Study of BNCT

Eye Opener
4-D-E0-18
Nuclear Topography of
Homologous
Recombinational Repair
Satoshi Tashiro
(Japan)

Room D

Life Sciences

Symposium
4-D-8Y-39-01~06
Frontiers of Radiation Research

Luncheon Seminar12
4-D-LS-12
Role of Low-Dose CT in
Addressing Social Concerns
Regarding Radiation Exposure
Following Nuclear Accidents

Toshiba Medical Systems Corporation

Eye Opener

4-E-EO-19

Room E [Life Science Experiments|
Performed in Space in

the ISS/Kibo Facility and
Future Plans

Takeo Ohnishi

(Japan)

Space Radiation

Symposium
4-E-SY-40-01~06
Early and Late Biological Effect of Space Radiation

Eye Opener
4-AX1-E0-22
Eye Opener: Progress of
RT for Moving Targets
Dirk L.J. Verellen
(Belgium)

Annex 1

Radiation Oncology

Symposium
4-AX1-SY-43-01~05
Advanced IGRT System for Motion Control

ICRR Special Lecture
4-AX1-SL-02
The Evolution of
Radiation Therapy;
from 3D to 4DRT
Masahiro Hiraoka
(Japan)

Luncheon Seminar13
4-AX1-LS-13
IMRT & Rapid Arc in
Gynecologic Tumors

Varian Medical Systems KK.

Eye Opener
4-AX2-E0-17
Tumor Microvasculature
as Target of Therapy
Chang W. Song
(United States)

Annex 2

Biology for Raiation Therapy

Symposium
4-AX2-SY-38-01~04
International Symposium of Tumor Control by Radiation:
Biology for Stereotactic Irradiation

Luncheon Seminar11
4-AX2-LS-11
Application of the iPS Cell
Technology for
Musculoskeletal Diseases

Daiichi Sankyo Company, Limited

Event Hall

Poster Dismantle

Poster Mounting

Poster

Display
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DAY 2 RoomA  Session Number

2-][A

EO: Eye Opener
SY1]

SY: Symposium

CL: Congress Lecture

OS: Oral Session

LS: Luncheon

P: Plenary

PS: Poster Session

13:00 30 14:00 30 15:00 30 16:00 30 17:00 30 18:00
Congress Lecture
s Symposium
Cell of Origin in
Radiation-induced —— o 4-A-SY-46-01~05 . S D
; . t University RIRBM_ Joint Usagg /Bese_arch Center Symposium
Ryo Kominami Molecular Mechanisms of Radiation-induced Cancer
(Japan)

Congress Lecture
4-B1-CL-29
Novel Personalized Care for
Strategies for Prostate
Cancer and Glioma Patients
Arnab Chakravarti
(United States)

Symposium
4-B1-SY-54-01~04
Clinical Researches of Particle Therapy;
Strategy for the Advanced Particle Therapy

Congress Lecture
4-B2-CL-25
Armed Forces Radiobiology
Research Insitute Program:
Accomplishments,
Opportunities, Policy Questions|
Mark H Whitnall

(United States)

Symposium
4-B2-SY-50-01~05
Phoenix Leader Education Program (Hiroshima Initiative) for
Renaissance from Radiation Disaster
Protection and Prospect in Radiation Disaster

Congress Lecture
4-C1-CL-26
Radiation Chemistry in
Nuclear Accident after
Fukushima Accident
Yosuke Katsumura
(Japan)

Symposium
4-C1-SY-51-01~05
Radiation and Radiochemistry in Nuclear Research and Nuclear Accident

Congress Lecture
4-C2-CL-28
The Current State and
Future Prospect of BNCT
Koji Ono (Japan)

Symposium
4-C2-SY-53-01~05
Boron Delivery to Tumors

Congress Lecture

Gala Dinner at

(Starting around 18:00)

4-D-CL-23
DNA Damage in Micronuclei .
(Generates Chromothripsis and| 4_SD_$_ 423:1 125
Other Complex Chromosomal Re-evaluation of Biological Targets of Radiation-induced Cell Killing
Rearrangements
Alexander Spektor
(United States)
Congress Lecture
4-E-CL-24
Track Structure Effects in 5
Galactc Cosmic Ray 413_';?(23_%'1"126
Induced Cancer and Central 0 p -
Nervous System Risks Physical Dosimetry for Space Radiation
Francis A Cucinotta
(United States)
Congress Lecture
4-AX1-CL-27
Recent Advances in Symposium
Radiation Therapy for 4-AX1-SY-52-01~05
Prostate Cancer Radiation Therapy in the Era of IMRT
Deborah A Kuban
(United States)

Congress Lecture
4-AX2-CL-22
[The Impact of Hypoxia and|
Its Modification on The
Outcome of Radiotherapy
Michael R. Horsman
(Denmark)

Symposium
4-AX2-SY-47-01~05
International Symposium of Tumor Control by Radiation:
Recent Progress in Targeting Hypoxic Tumor Cells: From Bench to Clinic

Poster Display

Poster Session 3
*Snacks is to be served
(sponsored)

|
i
|
|
i TOEI Kyoto Studio Park
i
|
i
|
|

s i B I AR B A N B B
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Program—at—a—Glance Day5 Friday, May 29

8:00 30 9:00 30 10:00 30 11:00 30 12:00 30 13:00
Eye Opener X
5-A-E0-25 Luncheon Seminar14
[Recent Studies on Bystander| . . 5-A-LS-14
Eﬂeds:mlemaog?nes Symposium Oral Session19 Early Clnical Experience of

Cargo in Intra- and
. " Intercellular Communication
Biological Effects |yyfmayiyrmes

(United Kingdom)

5-A-SY-55-01~05

The Role of Reactive Oxygen Species in Radiation Response

5-A-08-19-01~05
Cellular Effects

Real-Time Tumor-tracking
Radiotherapy (RTRT) with SyncTraX

Shimadzu Corporation

Eye Opener
5-B1-E0-33
Alterations of Tumour
Vasculature: Effect on Tumour
Proliferation, Hypoxia and
Radiation Response
Ruth J Muschel
(United Kingdom)

Room B-1

Adaptive RT

Symposium
5-B1-SY-63-01~04
Cell Cycle Regulation in Radiotherapy

Oral Session27
5.B1-0S-27-01~05
Radiosensitivity-2

Eye Opener
5-B2-E0-29
iStem Cell Therapy for the|
Treatment of Severe
Tissue Damage after
Radiation Exposure
Marc Benderitter
(France)

Room B-2

Radiation Protection Sciences

Symposium
5-B2-SY-59-01~03
Benefit Risk Communication

Oral Session23
5-82-08-23-01~03
Biological Dosimetry

Eye Opener
5-C1-E0-30

Dissocation of lonized

Biomolecules: Ab Inito

Molecular Dynamics
) Studies

Physical Processes [Famisen

(France)

Symposium
5.C1-SY-60-01~04

Physical Process of Radiation Damage to Biomolecules

and its Cellular Consequences

Oral Session24
5-C1-0S-24-01~05
DNA Damage Response-2

Eye Opener
5-C2-E0-32
The History of the
Development of Neutron
Source for Boron Neutron|
Capture Therapy
Yoshinori Sakurai
(Japan)

Room C-2

BNCT

Symposium
5.C2-SY-62-01~04

Development of Neutron Source and Measurement

Oral Session26
5-02-08-26-01~05
BNCT&Particle (Physics)

Eye Opener
5-D-E0-27
IRole of Abscopal Effect in|
Radiation Carcinogenesis|
Tom K. Hei
(United States)

Room D

Life Sciences

Symposium
5D-SY-57-01~05

Recent Progress in Microbeam Research - Non-targeted Effects on

Cells/Tissues Surrounding Irradiated Cells

(Joint Session with the 12th

on Mi
Probes of Cellular Radiation Response (IWM2015)

Oral Session21
5D-05-21-01~05
DNA Repair-2

Luncheon Seminar16
5-D-LS-16
Tomotherapy - History,
Present Status, and Future
Perspective in Japan -

Hitachi Medical Corporation

Eye Opener
5-E-E0-28
Electromagnetic Fields
and Cancer: Current
State of Knowledge and

o Challenges
Electro - Magnetic Field et XA
(France)

Room E

Symposium
5-E-SY-58-01~05

Effects of El ic Field

Oral Session22
5E-08-22-01~05
Radiation-induced

o ’

Luncheon Seminar17|
5ELS-17
3Dy -analysis for IMRT/VMAT
Plan QA Using an EPID Based
Dose

Toyo Medic KK.

Eye Opener

Annex 1 5-AX1-E0-31

Radiation Oncology

Oligometastatic Disease Symposium Oral Session25 State-of-the-Art
and Stereotactic Body 5-AX1-SY-61-01~05 S-AX1-08-2501~05 | - Radiation Therapy
Radiotherapy (SBRT) Most Updated Clinical Evidence of SBRT SBRT - Not Only for Primary But
Umhe(r'::"I'R)lcardl Also for Metastases -
Brainlab KK.

Luncheon Seminar18
5-AX1-LS-18
Clinical Approach on

Eye Opener
5-AX2-E0-26
Imaging-based
Adaptive Radiotherapy
K.S. Clifford Chao
(United States)

Annex 2

Biology for Raiation Therapy

Symposium
5-AX2-SY-56-01~05
Adaptive Radiation Therapy

Oral Session20
5-AX2-08-20-01~05
Chest and Head & Neck

Luncheon Seminar15)
5-AX2-LS-15
Local Measures of Tumor Response
1o Therapy Using Deformable
Registration of FDG PET

Euro Meditech Co., Ltd

Event Hall

Poster Dismantle
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P: Plenary
PS: Poster Session

OS: Oral Session
LS: Luncheon

EO: Eye Opener
SY: Symposium
CL: Congress Lecture

2]

A-[SY1

RoomA  Session Number

DAY 2
13:00 30 14:00 30 15:00 30 16:00 30 17:00 30 18:00
. JRRS General Meeting (In Japanese)
Cgrlgl‘:ggn Award Ceremony 2015
Y Award Lectures 2014

Award Lecture
Henry S. Kaplan Distinguished Scientist
Award (Kaplan Award) by IARR
AWO7-IARR
Attempts to Connect Radiation Epidemiology

of Cancer among the Atomic Bomb Survivors
to Radiation Biology
Ohtsura Niwa (Japan)

Satellite Workshop in ICRR2015: Updating
the dose reconstruction for residents in
Fukushima Nuclear Accident

Sponsored Symposium

5-AX1-5S-01 Sponsored Symposium

5IAXTS5102 Sponsored Symposium

5-AX1-SS-03

EDGE ™ : A One-Stop Solution
for the Treatment of Intra-Cranial
and Extra- Cranial
Oligometastatic Disease

Varian Medical Systems K.K.

A New Horizon of Radiotherapy
Expanded by Hypofractionated
Irradiation

Accuray Japan KK.

MRI-guided Radiotherapy: On-line
MR for Treatment Guidance

Elekta KK.
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ICRR2015

2-PS9E-07

Quality Assurance of Computed Tomography in Taiwan: National On-
site Survey

Hui Yu Tsai'”, Yi Shuan Hwuang’, Ho Ling Liu'?, Tou Rong Chen*

"Department of Medical Imaging and Radiological Sciences, Chang Gung University, Taiwan,

*Medical Physics Research Center, Institute for Radiological Research, Chang Gung University / Chang Gung Memorial Hospital,
Linkou, Taiwan, ‘Department of Medical Imaging and Intervention, Chang Gung Memorial Hospital at Linkou, Taiwan,

‘School of Medical Imaging and Radiological Science, Chung Shan Medical University, Taiwan

Objective. The regulation of CT quality assurance in Taiwan was enforced in 2011 to improve the CT
quality assurance practice. The purpose of this study was to investigate the radiation dose and equipment
quality assurance for computed tomography scanners, which contribute the highest dose level in diagnostic
x-ray facilities. Methods. Two rounds of national surveys were conduced during three years. An ACR CT
phantom (Model 464, Gammex) was used to evaluate CT image quality, including slice thickness accuracy,
CT number accuracy, uniformity, noise, artifact, spatial resolution, and low contrast detectability. CT dose
index (CTDI) was measured by a pencil-type ionization chamber (10X6-3CT, Radcal) inserted into head
and body dosimetry phantoms. Representative patient doses for adult head, adult abdomen, and 5-years
pediatric abdomen examinations were evaluated according to clinical setting and on-site measured data,
including volume CTDI (CTDIva), dose-length product (DLP). The criteria of pass or fail were according
to ACR CT accreditation. Results. In the first round, it was completed the investigation of 96% facilities
in Taiwan. The fail rates of each item of image quality ranged from 1% to 80%. The mean value and third
quartile value of CTDIvo are 53 and 68 mGy for adult head examinations, 18 and 18 mGy for adult abdomen
examinations, and 17 and 28 mGy for 5-years pediatric abdomen examinations. According to the survey
results in the first round, the Atomic Energy Council in Taiwan asked the hospitals, whose survey results did
not reach the criteria, to improve their CT quality assurance. The second round of survey was conducted in
the third year to investigate the facilities, which failed on the items of low contrast resolution and radiation
dose. The total survey facilities were 123. Only two facilities failed on low contrast resolution, and three
on radiation dose of adult abdomen examination. Conclusion. It revealed that most facilities could reach
the criteria of CT quality assurance.

15th International Congress of Radiation Research
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Survey of Medical Radiation Exposures From Fluoroscopic and
Interventional Procedures in Taiwan

Yihui Hsiao', Yi Shuan Hwang’, Ho Ling Liu'"’, Yung Liang Wan"’, Hui Yu Tsai'
g g g g

'Medical Imaging and Radiological Sciences, Chang Gung University, Taoyuan, Taiwan, Taiwan,
*Medical Imaging and Intervention, Chang Gung Memorial Hospital at Linkou, Taoyuan, Taiwan

PURPOSE
To demonstrate the initial results for medical radiation exposures from fluoroscopic and interventional
procedures in Taiwan.

MATERAILS AND METHODS

448 questionnaires were sent to 201 hospitals and clinics. The general information of fluoroscopic systems
and the radiation exposure data of over seventy fluoroscopic procedures were included in the questionnaires.
The mean fluoroscopy time, dose-area-product (DAP), and the number of patients for each procedure were
also included in the questionnaires. The dose conversion coefficients (DCCE) from literatures were applied

to convert DAP to effective dose (E).

RESULTS

344 questionnaires from 133 hospitals and clinics were returned. Note that not

performed in all fluoroscopy room. Median
fluoroscopy time, median DAP values,
DCCE from literatures, and the calculated

TABLE. Fluoroscopy time and dose-area-product.

every procedure was

. . . . Procedures Fluoroscopy Dose-area- DCCe Calculated E
E for eight fluoroscopic and interventional el pedidrelt GiSGER S
procedures were present (see TABLE). PTCA 15.00 158.94 0.26' 432
(5.00-200.00) (9.12-709.60) (2.37-184.50)
DISCUSSION e
PTA 14.10 517 0.26° 1.33
Preliminary  study  demonstrated the (2006350 (0.3332022) (0.09:83.26)
medical radiation exposure data of eight = =
. . A TAE 20.00 231.78 0.26" 60.26
fluoroscopic and interventional procedures (so0g720)  (47-672:00) (zofazga)
in Taiwan. Significant difference may n=43la3 n=18/:8
: : 26° :
be observed between our data and the WES e G - A
. . (0.50-30.00) (1.52- 45.00) (0.40-11.70)
literatures due to the degree of complexities sl -
for different procedures and the experience Nephrostomy 300 875 018 158
. (0.70-30.00) (0.40-310.00) (0.07-55.8)
of fluoroscopists. For the purpose of n‘:’;i:“ svios i
radiation protection for patients, large-scale Eciralangophsty | 0,06 148.08 0.26° 18.50
surveys should be further conducted to (0903000)  (37.98-840.50) (9.87-218.53)
. . =22/: =10/
demonstrate the diagnostic reference levels _ ) ke .
. Upper G.1. series 5.00 11.21 0.2 2.24
of most frequently performed fluoroscopic (0.66-2075) (1.8~ 25.06) (G:56:564)
or interventional procedures in Taiwan. nEagfn mely
Lower G.I. double
contrast 5.00 13.09 <:v.3b 3.93
(0.31-30.00) (0.00-13.09) (0.00-3.93)
n=89/95 n=88

Note: Data are median (range), and case number = number of effective data/ number of questionnaires.

a: NRPB report no. 160
b. Hart etal., 1994
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BNCT for Locally Recurrent Head and Neck Cancer at THOR: Possible
Ways of Improving Our Clinical Results

Ling Wei Wang', Yi Wei Chen', Shiang Huei Jiang®, Yen Wan Hsueh Liu’, Fong In Chou’,

Hong Ming Liu’, Jinn Jer Peir’, Ching Sheng Liu', Ko Han Lin®, Shyh Jen \Y/ang4, Sang Hue Yen'
'Department of Oncology, Taipei Veterans General Hospital, Taiwan,

“Institute of Nuclear Engineering and Science, National Tsing Hua University, Taiwan,

*Nuclear Science and Technology Development Centre, National Tsing Hua University, Taiwan,
4Departrnent of Nuclear Medicine, Taipei Veterans General Hospital, Taiwan

Purpose

To review the failure patterns of fractionated BNCT for locally recurrent Head & Neck(H & N) cancer
patients after conventional radiotherapy at Tsing Hua Open-Pool Reactor (THOR) and evaluate the
possibility of improvement.

Patients and method

From 2010 to 2014, seventeen patients (M/F=15/2, median age 56 Y/O) with 23 tumors were enrolled
for this phase I/II clinical trial. Previous accumulated RT dose ranged from 63 to 136.4 Gy. BNCT was
performed with boronophenylalanine (BPA)-fructose (400 mg/kg) injected intraveneously in 2 phases.
Median prescription dose was 19.8 (range 11.6 to 36.9) Gy (Eq) for the first fraction and 12.95 (range 3.8
to 22.1) Gy (Eq) for the second fraction. All except two cases received 2 fractions of BNCT as planned.
Median interval between 2 fractions was 28 (range 26 to 33) days. Tumor responses were assessed using
the RECIST (Response Evaluation Criteria in Solid Tumors) criteria v1.1.

Results

After a median follow-up time of 15.4 months, 6 patients had complete response and 6 had partial
response. Among the complete responders, two had further recurrence near Gross Tumor Volumes(GTVs) of
BNCT and another had liver metastasis only. Among the less favorable responders, one had skin metastasis
adjacent to original target after 1st fraction. Though it was covered at the 2nd fraction, further skin metatases
developed. Two patient with oral cancer had contralateral neck recurrence after BNCT. Oveall, pure distant
failure outside H & N region developed in only one case. Possible ways of improving our results, including
BNCT dose escalation, combination of radiosensitizers and/or photon therapy covering a larger clinical
target volume (CTV) will be shown. A new BNCT trial utilizing one-fraction BNCT and image-guided
intensity modulation radiotherapy (IG-IMRT) has begun at THOR and our hospital since May 2014 and
the preliminary results will be presented.

Conclusions:
Locoregional re-recurrence is the most common cause of treatment failure in this trial. Modification of
our fractionated BNCT protocol may obtain better treatment results in the future.
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