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Session List

. Thursday, May 11th, Hall 1

® 08:00 - 08:30
Special 5ession: Welcome and Introduction

. Thursday, May 11th, Hall 1
(® 08:30 - 10:00
Special 5ession: Symposium - "lon Therapy in 21st Century - Accuracy and Efficacy”

. Thursday, May 11th, Hall 1

® 10:30- 11:00
Special 5ession: Keynote Lecture: Physics

. Thursday, May 11th, Hall 1

® 11:00- 12:00
Parallel Session - Physics: Motion Management

. Thursday, May 11th, Hall 1

® 12:30-13:20
Satellite Symposium: Luncheon Seminar - Toshiba

. Thursday, May 11th, Hall 2

® 12:30-13:20
Satellite Symposium: Luncheon Seminar - Varian

. Thursday, May 11th, Hall 2

(® 13:30 - 15:00
Parallel Session - Physics: Nozzle Design, Beam Delivery and Dosimetry

| Thursday, May 11th, Hall 1

® 13:30- 15:00
Parallel Session - Biology: Biomarkers and Models



. Thursday, May 11th, Hall 2

(@ 15:30 - 17:00
Parallel Session - Physics: Treatment Planning

Il ™ursday, May 11th, Hall 1

(® 15:30 - 17:00
Parallel S5ession - Clinics: CNS & Skull Base

. Friday, May 12th, Hall 1

(@ 08:00 - 08:50
Satellite Symposium: Morning Seminar - Hitachi

. Friday, May 12th, Exhibition Hall C

@ 17:30 - 18:30
Poster Session: Biological Treatment Planning and Molecular Imaging

. Friday, May 12th, Hall 1
® 09:00 - 09:30
Special 5ession: Keynote Lecture: Clinics

. Friday, May 12th, Hall 1

(® 09:30 - 10:30
Parallel Session - Clinics: Clinical Trials

. Friday, May 12th, Hall 1

@ 11:00- 12:30
Special Session: Panel Discussion - Particle Therapy for Lung Cancer

. Friday, May 12th, Exhibition Hall C

@ 17:30 - 18:30
Poster Session: Models and Biological Optimization

. Friday, May 12th, Exhibition Hall C
®




17:30 - 18:30
Poster Session: RBE and Biomakers

. Friday, May 12th, Exhibition Hall C

® 17:30 - 18:30
Poster Session: Breast

. Friday, May 12th, Exhibition Hall C

® 17:30 - 18:30
Poster Session: CNS/Base of Skull/Eye

. Friday, May 12th, Hall 1

@ 13:00 -13:50
Satellite Symposium: Luncheon Seminar - Sumitomo

. Friday, May 12th, Exhibition Hall C

(® 17:30 -18:30
Poster Session: GI

. Friday, May 12th, Hall 2

® 13:00 - 13:50
Satellite Symposium: Luncheon Seminar - IBA

. Friday, May 12th, Exhibition Hall C

@® 17:30 - 18:30
Poster Session: GU

. Friday, May 12th, Hall 1

(® 14:00 - 15:00
Special Session: General Assembly

. Friday, May 12th, Exhibition Hall C

(® 17:30 - 18:30



Poster Session: Head and Neck

. Friday, May 12th, Hall 1

(® 15:00 - 16:00
Parallel Session - Physics: Dose Calculation and Optimization

. Friday, May 12th, Exhibition Hall C

® 17:30 - 18:30
Poster Session: Lung

. Friday, May 12th, Hall 2

(@ 15:00 - 16:00
Parallel Session - Clinics: Pediatric & Sarcoma

. Friday, May 12th, Exhibition Hall C

(® 17:30 - 18:30

Poster Session: Miscellaneous

. Friday, May 12th, Hall 1
@© 16:30-17:30
Parallel Session - Physics: Image Guidance and Adaptive Therapy

. Friday, May 12th, Exhibition Hall C

(@ 17:30-18:30
Poster Session: Pediatrics

. Friday, May 12th, Hall 2

(® 16:30 - 17:30

Parallel Session - Clinics: Gl & Breast

. Friday, May 12th, Exhibition Hall C

® 17:30 - 18:30
Poster Session: Sarcoma/Lymphoma




. Friday, May 12th, Exhibition Hall C

(© 17:30- 18:30

Poster Session: Acceptance, Commissioning and QA

[l Friday, May 12th, Exhibition Hall c

(® 17:30-18:30
Poster Session: Dose Calculation and Optimization

. Friday, May 12th, Exhibition Hall C

® 17:30 - 18:30
Poster Session: Image Guidance and Adaptive Therapy

. Friday, May 12th, Exhibition Hall C

(@ 17:30 - 18:30
Poster Session: Motion Management

. Friday, May 12th, Exhibition Hall C
® 17:30 - 18:30

Poster Session: Nozzle Design, Beam Delivery and Dosimetry

. Friday, May 12th, Exhibition Hall C

® 17:30 - 18:30
Poster Session: Treatment Planning

. Friday, May 12th, Exhibition Hall C

(® 17:30-18:30

Poster Session: Poster 5ession

. Saturday, May 13th, Hall 2

@ 08:00- 09:30
Parallel Session - Physics: Acceptance, Commissioning and QA

. Saturday, May 13th, Hall 1
®©




08:00 - 09:30
Parallel Session - Clinics: Head & Neck, GU

. Saturday, May 13th, Hall 1

® 10:00-10:30
Special 5ession: Keynote Lecture: Biology

! Saturday, May 13th, Hall 1

® 10:30-12:30
Parallel Session - Biology: RBE and Biological Optimization

. Saturday, May 13th, Hall 1

® 12:30-12:50
Special Session: Closing Note & Introduction to PTCOG 57

Saturday, May 13th, Hall 2

® 13:00 - 13:50
Satellite Symposium: Luncheon Seminar - RaySearch
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21% Century : Accuracy and Efficacy) | &£/ - SAACARE TR T e Rt A
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HA BRI A | AVELRA « (LERAREAER » S B HIEER  BETE  H
R AE R o BRI — A -

WSRO R R FIEAE X GO T » Hii R RE SR - B0
R FIRE - T S AR AR Bk T65e » TR TR S5
M (885 TAEE R A o L e -

B TSEROR— S B HOREEE T - b T SR TR T - R T
S5t S E R B S A B F AT 130 %8 — 140 e © 1946 4 > R Wilson 7E
Radiology IR |- ¥ 5532550 » $RE B TARBRIIINES - HEHER
R TR T ¢
(1) B FAE EL A AR I AT R A B PR R 5 e = S0 » TSR B

SN - I SRR ERRIFSI (Bragg Peak) « FIFF I —FFBEGHE
WERT T (R R R A TR RSN A I LR e 2
P TP BER(ES » T (3 L B AR -

(2) B FERIVE T ARSI MEEIRH R B BT S
R - IR PR E IR - SHR SR -

(3) B TAERTHER > HATEI SR Ea » R @A -
] (S R I I AR S B S0 T 22 B O BT - T
R R o R R 2 B 2 3 5 PR T S 2 L IE R A -

R LA ) X SOt TR > (IR TSR R @A B X 4
PR RS LR I 5 4R G o R T A FIROE 8- th R BAE A0
W JE G N + W0 ¢ B (Lung Cancer) ~ BF#85 (Liver Cancer) S A 855 21 %
(Colorectal Cancer)i¥ » PRAE B RERT RO E R LTI -

BT F R A SIS TE R S S S T ARG T A - E 2 1954
6 EEIINAE I TSRS T MRS » S2ak i R IR TR ERA
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SAVRENN > RTRIZEGHE T RS2 FIRL T e AR S S B P S R

ZRIM > MM E AR I AR T = IER Bk T /AR aTRE D - FEREIR
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o TRARY B H B EMEFEIE D TR T SRR R AY RN R B RE (T
£ - HEERT IR, - RS HORL T e el o A AR & Zea i es - thagil TG
BRA AR e ERIE R S -

(=) BEEFESE

57 A Y B R e BT A BT
itk S BEREE - 2B
. AJE PTCOG E[E &3 2 HEE
siti(Keynote Lecture) 35 ; 1] 22 4%
R 2 &HY > AR TE
5y Z= @i (Parallel Session) » [
BB TR E T RSB R =
H ORI TR R LS -

s N BB TR oy i R - 55— Elih  EEUER E E RO T
JERINAEY) KRR (Biology and Clinio)bf7e383 » £ Mar i Mntama - &
A LT BT AR KRR _EASUREAET » 55 — F e A2 fmAAr T e a7
(Physics) JTHMBHER T PRET » AEEE EHFIRF A7 i (Pencil Beam Scanning,
PBS)#ifi.Z bita - B R n A BB KE R M A 5 R A G HR AN - BER AV TH

B EE > TS BUTREA D BAEVIEIRE R YEEE R - £Y)

JTS
B Yl 2 r EEEEE - YIRS K E A (Biomarkers and Models) ~ E&fR
abE - SR ZE G A IEESE R ~ O BEREE - /NEE ~ AUEH)E Y
HREL Y Fah A4S  #8h{ERL IE(Motion Management) ~ IS5 = Kz S+ o6 H (Nozzle
Design and Beam Delivery) ~ ;&= 15 (Treatment Planning) ~ % & 51 B B #E (L

(Dose Calculation and Optimization) ~ s2{% 255 [(Image Guidance) 2L Iz 5i/E free HlE,

%o NITHBED ZERERR T FEAG ZMEEGNEHEPE T

13



VIR R AR - AR Gk & ESINSE — LEHR R AiE i IsE = E
B P A T

(1) E{ERZ IE(Motion Management)

R aH B A AR i (Bragg peak) FVRFE - e R ESE TR HTERE
UiERFE o AARZ R AT ERIE AR (Conformal) B N5ES% - SR EAEAH A
WEI AR RERC G RN » S B e it < 5 & - (HBLILERS -
Ry R B SR  HYRFIE > SR T B A U B TS Y Z R (AR U e R = AT
% WHESZEIRH AL GRER PRI EI IR, ~ LBtk E - EEFEE 1
IR EE YA TRIAIRN - I3 —ERI ) > LT 2R et %+
PRAVULEAD) BT E R MIARIR R E S [ )720 SHEHRITAERE NIV BY
EAFMEEUELE - DUESIERES T BT ERVBOR - ARG TR E Sk
2 BRI R et SRR BB IL e B 2 578 s HoatBRaa 3R i -
DR LR T 67 (Intensity Modulated Particle Therapy) A5 504 LA 25
[EIRF RS BN L > S A] FIRE ED R 20 (Abdominal Compression) /5 =R il Y
AR BN -

(2) N5 I 5% 5T & B PR #r HY (Nozzle Design and Beam

Delivery)

FeRTNEREE] - AR T a RN BTSRRI - SOE RT3
AR R > B EASHE LY BORE R e Ry - IR LE - $H4
R~ s b B Rl L RT3 R 22 BB P R 4 — —1EE (Nozzle) Y5k
At HEH R A AL BT E R AE B & 22 - R T e S R 1
AR S R R B R B EER > AT SRR I e Tt
% BN ¢ RS R L AR o A SRR E IS (e s
(Gamma-Camera) {FEAE * DASET -2 IR T SR TR AR B2 S &M
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R I RS » P & R R G BB BT - S0 > I E
FIRIBL X S R T4 89205 [ (Image-Guided) & i ERBISSE » FIT
BV RS ER (Magnetic Resonance Imaging) 8556 s AL &R - {ELPR
WAL B A SRR T RS L T SR IR T ] B R
SRR B T SR R SAIE S BN G s T S 1

(3) J&##F5T 5 (Treatment Planning) 5 Ffl & 51 Sl 781k

(Dose Calculation and Optimization)

A s AR 2 UV a R - WA IR IR B TR BEE L & TR &
BT EAECE - AR RS B A i B S R A AR e Ra T 1% 7R
B EGHR TR S TR RR I E R EIRT - 5 i I B A IE 7 4 4t 2 7
B AR EHRH A GRS R GUE TSN FIRF B A BAfE A R T
TRREE AR (E Ry et SRR 2 bR e tlasat EE L0
SO - SIMARINEFETERASGE TRIEN TR AR EHE TR TR HEE:S
FASUEEUELE ~ $27 1A R EEERYHITFTST 2 HibkEE T (Carbon-ion) £ AHG
SH 8k 17 HE RS 28 A2 ML 14 (fragmentation) DL H 2 £ HY — 2B S (Secondary

Radiation) i gE ST AV B R L EMTT -

(4) 214 &5 [(Image Guidance)

PRIRL T B A B Y BRI R E S - BET ML T B s e R
fr5epts - GBI AT IGETHURAVEN(E - RIS G B e RGT IR G
EE%S - DIECRGF L BRI R RS E AR - 5 RAVEUG ST B S S 2 R B
B4 (Cone-Beam Computed Tomography) ~ 2 i&E f&(Computed Tomography)Z ;
ARG IR TR B S R MR AREE AN iR HAtt R B
S [FTHsE e B - BN {E A ER SR A 718 %238 (Optical Surface Scanning
System) BIHE R BIFIR EEHIIFS - SO ERIEE TH AR ERESHY
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(5) o Prag Al

Fo T RS RL T e RS S I RE R A IR - B Re B S EfmEEsR 2 5w T E
DAMECRIF EAEREZ G R B RESOME T (IKIRa R T ITIRAT R HEE M
Flf (> DIERP B LS o LT a RSt 2 1 8 i B O B e (A
ER B » SUE T ery i B ORag et R EUMAE BRI A T R Rl ok
A o MR gk h AR 2P AR B RGNS > 2 LISUERE A i B R 2
RFEUTA  ERTE N B R [ER > L iRa R B fReERT R SEE - 559Nk
T SRS - FE AR Ry TR N RN RIE R RE  SBE
—EiZiE - DU =2 g -

=~ 2SN BAIDEE & 0 (Kanagawa Cancer Center,

KCC)

| ARS BRI
JIN B 1L & fE 8 & J o0
(Kanagawa Cancer Center, KCC)
AL TS5 RS BR 7. (Ton-
Beam  Radiation  Oncology
Center in Kanagawa, i-ROCK) »
FETE Y HARTE T - it 2014 4
| BESER - SR 2015 4 12 H

B IE N2 N TR Iram 2RI — o ZEthtiEH H AR Z
(Toshiba Corporation) B LFE AT & F » DUhgEfET-(Carbon ion) £ 3£ S5k T >
S A [ S @mmmmdﬂ HZEE 70 %tk > G HTRALT » DI

IR AT BT (PBS) T TIEHE - H At e £ 2 2 A5 ek 02
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HiEE ~ BPRE - RRBRUE © BRI MM AR ~ WRHS L B
B aREORECE 4 MaRE - — MR EEE L= K EE A EEE
HE R E SlcE oy i 2 BEHGETE > AT AL SE sIEE e &R 2 1% » ]
Pt PR 5 HIRE AR A\ ik E BT NI THUG DIEAN 2 BN ARRALA IR
N AT G E 5]
(Image-Guided) X & &
B A BT R Y TS
A BREE— ~ SBIUELEH
Z {E AE KI5 AT
RSN > FLeRi ] B AE
KV B B 5 [ T
R Al RO e R AL B R
FEND IR 4 R PR EF ] o
AREZ TS 2 e R E R R =M > 295%E H Bt T
TENBEHETT B RS 4 BRI BRI ATl e ez R LLoN » SooMbL R M 4HH R
FGEG 2 BiREEWE R M SRR TG ERA AL
T3 e 2R > ATRYasEE T BN E AL AL & > WA HC 22 B BB R RIS
2 (Respiratory Gating) Z&7t > BRI RN AT e A2 I L RS IS AL B RR 22 »
DGR EAYAERERS - MoEIRFS [E 260 N B 2 ity oz fl= - | R RN
[ AR RIS IR ©
PREA SR G R YN  sZax il CE — R EEE L= > R
[T o P 35 O M1 f it (36 (CT-Simulaton) FRS YA UGG TE & HINZE0HI
i AR - st F LA R EES » fB UL Pi2ahEig - WhHCES [EA
SR AR - e RS N2 TR ERBAL - 5590 > Zakii Z R0 e
SN ARSI TIEMER - DB S5 AR ANSE > W LFFREE R T
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B LA B 2 AR T B R AR » 52 B a R O AR TS - KR EE
H AR BB RIS — 5 - HEE - B I AR R AR T a5 -
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= SR ERENERE

R B X B8 e oW NI MEIE - REEHEMHE R 2% > Hib - ®
PTCOG G4l R 2 1% » FHER0E I er &y [ i) | e % T (Kanazawa) »
ARy 5 H 15 HitbESERE T E& [t (Kanazawa University Hospital) 75 HA% 1 5&
SRR R—4FQ A M2 (Professor - KINUYA Seigo) » il 2:5/jtt 131 JE ¥
) rdi

BRI B hraR e B B B KB FREI & - MERDEEE I A
BN DU HAREEE & (Japanese Society of Nuclear Medicine) B {EH5 %S » R
{EE H AN AR B e A T e ek B B REEN A Z S hAEE
B SCI RHEZHAT 38 FREEfiramSCA 200 i ~ B irHE 3 A ZRAEERE aRE
B H ERURBIVE RIS - T2 TZHEW - B AAEGEERBI FE A
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(). B EETHL 131 ESEELARE A 5 131 705 AR A
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i-ROCK, short for ion-beam Radiation Oncology Center in Kanagawa,
is the carbon ion radiotherapy facility at Kanagawa Cancer Center.
It is the fifth carbon ion radiotherapy facility in Japan.

- TOKYO
i-ROCK,YOKOHAMA
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Why i-ROCK?

Cancer Om:ﬁmm Expertise
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State-of-the-art technology
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Multidisciplinary cancer treatment at
Kanagawa Cancer Center (KCC)

i-ROCK is the carbon ion radiotherapy facility at KCC.

KCC is the Designated Cancer Care Hospital of Japan, located in
Kanagawa prefecture.

A multidisciplinary approach combining surgery, radiotherapy and
chemotherapy is adopted throughout KCC. Medical specialists and
staff at KCC provide comprehensive care, individualized for each
patient’s disease condition and quality of life.

Radiotherapy

Linac (radiotherapy equipment)

i



State-of-the-art irradiation technology

i-ROCK deploys the most advanced irradiation technology,
the high-speed three-dimensional (3D) pencil-beam
scanning method, to irradiate tumor tissue with high
precision, conforming to the target tumor’s unique size
and shape while minimizing potential damage to
surrounding normal tissue.

Robotic treatment couch and in-room CT
in every treatment room

The six-degrees-of-freedom (6DoF) robotic couch enables
quick, smooth and accurate patient positioning for
therapeutic irradiation.

The in-room CT monitors the anatomical structure
inside the body and checks the position of tumor tissue
more accurately, enabling more precise treatment.

Carbon ion beam

A thin carbon ion beam is applied across a cancer tumor at high-speed.

S A —

VT




, “+What is carbon ion radiotherapy?

A method of radiotherapy that kills cancer cells
by focusing carbon ion beams on the target tumor.

What is carbon ion radiotherapy?

Conventional radiotherapy uses X-rays or gamma rays,

which are types of electromagnetic waves.

Carbon ion radiotherapy utilizes carbon
which are particle beams. Carbon ions accelerated to
70% of the speed of light are irradiated to a tumor
locally and intensively.

Precise and intensive irradiation of
localized tumor
Carbon ion beams can deliver lethal doses to tumor

tissue more locally and with greater intensity, while
lowering unwanted doses to surrounding normal

tissue to reduce potential side effects.

Damage to cancer (Relative dose100%)

|
|
Carbon ion
beams

[ )
|

5 10 15 20

Depth from surface of body (cm)

jon beams

Type of radiation

Electron

X-ray
Gamma-rays

X-ray has the strongest effect in shallow regions of the body
and its effect gradually decreases with depth. X-ray does
not stop at a finite depth but rather continues penetrating
further.

Irradiated area
Color gradation
X-ray indicates radiation
v dose distribution in
the body

Tumor

Particle beam

Carbon ions stop at the exact depth determined by the
irradiation energy. The lethal effect on cells is largely confined
to the point where the carbon ions stop. It is possible to
concentrate the damage to cancer cells by adjusting the

stopping point. Irradiated area

Carbon ion Color gradation
beam indicates radiation
v dose distribution in

\Em body
g

v

Tumor



- wﬁrw carbon ion radiotherapy?
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Shorter treatment period (Hypo-fractionation)

Since carbon ion radiotherapy causes less damage to
surrounding normal tissue, irradiation dose per fraction
can be increased, which leads to fewer fractions and a
shorter treatment period, thus reducing the physical and
social burden on patients.

Highly effective against refractory and
radio-resistant cancers

The ability of carbon ion beams to eradicate cancer cells is
superior to that of X-rays or proton beams. Carbon ion
radiotherapy is more effective for treatment of refractory and
radio-resistant tumors such as sarcoma, which is difficult to
treat with conventional radiotherapy.

Suitable and effective for treating
localized and solid cancer

Carbon ion radiotherapy is unsuitable for treating certain
types of cancer, such as broad metastases or leukemia
and other blood cancers.

Highly effective and gentle to the patient

k.

w,%

Tumors in the head and neck areas

(mouth, throat, nose, paranasal sinus)

Esophagus

Lung

Liver

Pancreas

Uterus and prostate

Rectum

.\|l Bone and soft tissue

|
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Equipment and technology

e .
o

High-precision cance

-

) o &\ -~ Accelerato
Vertical b room

m<:o:\8.:o:
The accelerator room accommodates a circular accelerator (synchrotron)
where carbon ions are circulated until they are accelerated to 70% of the speed
of light. lon beams are extracted from the synchrotron and transported
through the beam line to each treatment room.

eam transport line

CT

Simulation
room

r qmm:jmﬂ ch@
state-of-the-art carbon'ion radiothera
system and irradiation technology

Immobilization
device room



Entrance to the treatment room ‘

There are four treatment rooms, two of which
allow irradiation from both vertical and horizontal
directions. The others allow irradiation from

horizontal direction only.

Treatment room 1 (horizontal)
Treatment room 2 (horizontal + vertical)
Treatment room 3 (horizontal + vertical)
Treatment room 4 (horizontal)

-~ .‘,,/

1'

8 private rooms are available for patients
awaiting carbon ion radiotherapy.

i1



Location

45 minutes from Haneda Airport
120 minutes from Narita Airport

i-ROCK is in the city of Yokohama, Kanagawa prefecture, which borders Tokyo. Narita Airport
45 minutes from Tokyo Haneda Airport and 2 hours from Narita International Airport, » ,
i-ROCK is conveniently located for visitors from overseas.

Haneda Airport International Terminal

Airport limousine bus Futamatagawa F

*There are Keikyu bus and Sotetsu bus from Haneda airport. ‘-..-.O...
QQQ
Yokohama Station AN
Mt.Fuji GRE
Sotetsu Line Kamakura
&
Hakone

Futamatagawa Station

Taxi

For more information, visit
http://kcch.kanagawa-pho.jp/i-rock/ Kanagawa Cancer Center Administration and Hospital building

° WOn x Research building

® Kanagawa Prefectural Hospital Organization
_l W a A x Kanagawa Cancer Center
2-3-2 Nakao, Asahi-ku, Yokohama, Kanagawa, Japan 241-8515
| ion-beam Radiation Oncology Center in Kanagawa ._um_l s m._ ..L.MuMNO..NNNN _H>x £ +m‘— ..A.WuMNO..NNON
| H29.03

Hospital entrance
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