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—EEWBEE 1994 F 11 A 9 HERbELIZK » EiRES B BERAa TS
8000 A (ESEM&Y 1300 A ~ HEEEEF 3100 A) » 92000 K (ICU 47 190 fR) » EEF%-‘A
AR ARG 200 & FEFATENBIH A SRR - R TREEAZIN =
EERBRIERRGESE  WE R A IR E S —  1F Newsweek ;‘35
Hr > J World's Best Specialized Hospitals (Oncology)& World's Best Smart Hospitals 2=
TEEMEE— -

SMC Campus

663 Beds 1,220 Beds Administration Center

Comprehensive Main Bullding
Cancer Center 117 Beds

Annex Bullding

Research Institute for
Future Mediclne

AN » = EERERBTIR 2008 £ 3 H B IL4F & FER $0(Samsung comprehensive
cancer center) » 22 GTR AKNE FERREEEZEENT 12% o iU 4 e B EEN A
B UG 2 —BEER A\ BB G a8 » BB RE -

BT

aoz3 30830

o= Samsung Cancer Hospital patient registration
=e= Patients treated in Department of Radiation Oncology
191459355 5'%?3}512&

214565

6252 6850 71256936 e

4257 4571 4571 4950 4557 4346 5245 457, 5955

i3 1516 1565 1894 2320 2500 2648 2743 ——
1 & 5
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BGOSR ERIMEN B S Bk £ SEER BRlE - 77
5%%%%3%%%5@%[@7%@1&&)\rétﬂfjﬁ%z_&m WEFLFT (single-port
surgery ) ~ #EES FE MBI TT (robot-assisted surgery ) ~ SERERERIE S MTIAMT (painless

2



radiofrequency ablation ) ~ BT /AHE (proton beam therapy )

5-year relative survival rates

Cancer Type 008 2019 Qo2018) o0
Stomach 877 770 324
Colorectal 84.0 743 64.7
Lung 50.7 324 217
Breast 953 933 90.3
Liver 555 370 203
Pancreas 18.6 126 108
NHL: 704 64.0 732
Cervix Uteri 84.7 80.5 66.3

SRFFIEHPLH 2015 4 12 F 28 EIFHE > 2016 45 2022 £ERTE ARG
SRR 16% » FEHL 2007 FES{THIRSHE national cancer center JFUBEE T » 1 2022
FERIEENERE 5000 B - JAREE I R FF8(23-30%) ~ TESERE(19-20%) B (14-16%) ~
RERE(O-11%) » SERBEAIEE FaH 0w A B 9.4% -

Proton therapy
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DB E 4 (glioblastoma) APl » BT aEBEEAERAR &
75JE 30 REVFRAZ - 5 1996 FEFLA - $TEHEE#S>T0 %54 Kamofsky performance scale
<70 HYE3& > Canada trial (J Clin Oncol 2004;22:1583-1588)E2 Nordic trial (Lancet
Oncol 2012;13:916-920) &5 MESF TN ZREAFE (hypofractionated accelerated course )
ARSI 10 2 15 R MBS SR B EG U e R B - — B
FRSTIRY 2013 FERERAA S R RO ERPRAE » Seimia By 25 RAGH Yonsei Med
1. 2023;2:94-103 385k > 1551 25 REFE(FHEERETEE R K ML B BRI BELT 30
TR - 1R MR MEALE 20 R IME B R SER e R ST ER
Cancers (Basel). 2023;16(1):64 « EEob » #hffth B30/ T s &R AE SR/ DI 5 | 8¢
ZREEBK T P (radiation-induced lymphopenia ) » #E I ik3=775E 22 ( Clin Transl Radiat
Oncol. 2024:47:100799 ) -

PEEBEBAIRAHAERE (intracranial germinoma ) » JEJRS&HE AT LB T4
& (21-24Gy ZERMEE ~ 40-45Gy ZEIEREIR) » BEFM LA K TSR e
= ° Children's Oncology Group (COG) ACNS1123 trial ¥ 5E 2 4RI B R
DIRSNERIEIE (18Gy ZE2IEE - 30Gy ZIEREK) » thEERFILH8E 18Gy
HBEEFE SI/5+ 77 (attention/concentration ) FERUEEE 6-9 B A4
A EEEVEREE R (processing speed ) WAERS 24-30 1B BB ZM RIS - = E 5
SEE Bl T EBOERT T8 - SMC G-18 study » L1 B HOREI & A IRIE ( 10.8Gy
E2l= - 21.6Gy ZIEREK ) > SIRERRE S » JiFfik

o 2| SR B THAK IR > 2 ASABEIRSY (craniospinal irradiation, CSI) & &gk
SUEFMERS (vertebral body) HIAERIELE (vertebral body ) KK o 1r3E4N
FeEz (Tanner scale) I-III AY5REE (16 BRATEIE B RS - i) - 2ISAEEIE
W T ARSIER S ESERIIMEE (thecal sac) 24 » thMEZEAE SHEE
SHERG UBE TR BT BT - B 7R /BERAEE (University of Pennsylvania) » #if
HYEI B B4 REE R 66% ; SATIAE = B B i B b K i &4 44855 (Massachusetts
General Hospital ) » HERS BB RIESEIEME - ARt DUBHNE 458 kA
BRIV ER > REELFARENIES S 2 EEEA ( mixed-effects
multivariable regression model) FZEHIBHEIFRT ~ CSI BIE - CSI FEESFLEEETH
HREEEIMUESE - DORSERBENLH (Int ] Radiat Oncol Biol Phys.
2023;115(3):572-580) -

IESh » —Z B E R B E T 2 i8S IR B EA L T IREEL » &4
MRS FEPEANAE B ERET % (absolute lymphocyte counts ) 5z 111/ VST (platelet
counts) HY NFERE/D » BHWRIEE R (Cancer Res Treat. 2022;54(3):907-916)

«PESL-8] » PHCSI (01 ©PCSH -39 @ PHCSI (-2} «PCSl-31 ® PHCST (-
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EEHHVIES BT B TR R ES O T E B MR MR B85 (linear
energy transfer, LET) HYBESER » WSIEHEEALL « SAT ko R 20 s e B is
EHIYER R AR MR KA IS E - SF4TIRE DNA #3590 TR R ] » thies 23]
AEINERFE - BTFHRNEYRELTES S B =B : todiigEsksAs
DNA = FEAL Chyper-methylation) iy TRIR{KEFEAL (hypo-methylation )  4H
4R F AR LY F R A 28 AIAEA T (apoptotic cell death) S {EEATAEE
ARIE G2 BRSHARIEH (RRET BRI NN ) © B4 EAR AR D IE 40 &% P 3 5 1R
T (40 TGF-b, IL-1, Stat-5a ) W HBEHNEESBEE S ( matrx
metalloproteinases ) SRANGIREBLHAEAT = EEFNETL -

BENEN EMEI RS T 5 EAIHE & YREE (relative biologic
effectiveness, RBE )& K 1Y 1.1 % IRAERVES BRI B B 0 R EBNE L
4% RBE (Y2855 B8t (40 LET ~ UR IR /432 ) K 4= i (404 4TEE -
AR AEH ~ dFE SR ~ ARBEEEE) -

hicfogienl dosa p
et \

B RS FETHEA B IR 4R MRS IR A= s e - 15 A8 B AE s B = (biological
range-extensions ) » & i EREREEE4H4S (Children's Oncology Group, COG) &7
sTERRFE AN EER RN — - /& - BF 52 2 #545E (Monte-Carlo
simulation ) #RiEMEAVE EEEN FEENB SOBP #ERIHIE &Y
LET EF+ARE - SOBP &0 [& JE i e % 00 7 B /& = 88 B - ( Radiother Oncol.

B aRR AR D IE ARG RETIREE - (R% T MBS DUFS [t
[ RELANIS R 6 AR - 5 LBl FLASH B 7 e T/ R s ar e
PREERBITIATIAL ~ B BEMERG X ~ SR R 1R - R s %
T ORsERG B RERETIAE - /2 L BI37 B FLASH B F/A 5N &85 1F ¥ 41AEH DNA -
BWAGHELERME - HIEESMREEE) - #XRER/N » EMEYES
g8 E AL ° (Nat Rev Clin Oncol. 2022;19(12):791-803 )
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HEPR SIS S EE | ZEETIAEP0R 2015 48 12 B 28 HEFRELIAK » 8B E S
FsRTIE(23-30%) ~ THSRHRE(19-20%) ~ AtifEE(14-16%) ~ BSREO-11%) » Bl a5 E T o
TR ASEY 9.4% - B BRPREEIRE TP A RER - B A E Tameisas, -
fEREZRER - BTG R EATAAIGIE (Brage peak) HYYJEREREGHE: » 1030185 BT EIE thAs
Sk IE A BERR BM B R © fEE S T B KRR B 14 T RN
R I IR T HSAE SRR T B - = B BT EE#2>70 5550 Kamofsky performance scale
<70 AYRZE BH4HAEIE (glioblastoma) FBE » 72 2013 FFAERIIGESE D TOIREE - EE
BB 30 REARME (G RIS R RAEBIEESR » KA R Z BTk SR/ B 550 -
B DTS 188 2 SBR[ (radiation-induced lymphopenia )  FE4h + = B B B Sk Hr 5%
HE T 2IEA BN BEG T IREEEL - SRS ARSI (absolute
lymphocyte counts ) K Ifli/Mia# (platelet counts ) By TREEE/D » HARIE R o iS5 EbeBiesE
FERURE TIEFR T RER B R I S R e I R A > o B2/ B JE -
W VRALE -

BRIV | AR SRR BN E AR YR R A s M B TR S
AAHESEE > $H40AE DNA #HGH S TSR E » 85K FRIERERE - B T5RAHE
HIAEVIRIAE (relative biologic effectiveness, RBE ) FEARHIMG LIS i (spread-out Bragg peak,
SOBP) HY&E[E Rl JER M NI A YR E - Bhig AW EIER (biological
range-extensions ) » 72 R EEEREE4A4, (Children's Oncology Group, COG) 7R #.55 B8 IR ET
B et EERE > — TR SOBP #ERIHIHI & LET FF-AR » tif
JERGPR D BRSO M e 7 B iR B e E (IS « HAXE) -

RRBEE : BEEREESHRERE DA - B e IE5 A SR
B R T MEBEMELIAIS |8 0 K E LN A A ARHIRUR - FLASH SEIBRE 7
B WEA/NEEE B EA(RE REIRAITIAE « RO % « B EEAB T i
R ~ BB 38 R (REERG B REIEINAE - 37 % EBETAZ0 50T FLASH & 7o R &g
BIEFE 4HAERY DNA ~ RN SHEEIEE MY - WIEFRMAREEE - 35 RER » i
MR IEE S EINAE -

IR AT E FBRRE BE R LR R N EE B ER RISy » BRI RS
F4ERE
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(—) HIET SRR B ERRIE
FEIE B FOR A - (CBR S - MEILRHT - SR G EORIEAE TS - ST
BRI EEE(REEEETEE ) E?ﬁﬁ%ﬁé FREE ~ 2 75 T Ok 5| o 22 ~
TERENLRAEEE - G HIGFERIR GRS e AR EER ~ R BRI
IFE% _Eéﬁﬁ%&%’:?/éﬁq&uﬁﬁﬁﬂuﬁ ?‘"J'ZTZBJEVSH—JL CHREER AT ) #208EE
P A (dummy patient) &8 EZIERINTERRIE » DA R 25T 5 EE -
O MR EBRN ESEENEER
EHSEREIRANEFEIET - [ IR VAR | 2 2 (A IBETARR: - B
ERFRAEDHERES (THEREBE) S EEE CrEREEES)
—EERHERETHEIBER (sliding couchtop) @ FR AL AREE hEESTEH
TRHEIF BV - IS H AR EIRM: - KEAME RS mE > #H=2
BB E—BEREL (single-field optimization, SFO) F44ii » = AkAL (85
% IREF 1L (multi-field optimization, MFO ) & BfELXIFHFM (pencil beam
scanning ) IATFETISEAR - FAEEHR A (dummy patient) JHES &R RAZ R BN A RESR 52

Sliding couchtop
(=) BUIKERERE

DAALERBZMRE - SR AL E T BN 10-12% « B RShamEhnE
iR B R ENES LT aR - LEAEMERARE - A BB  ROBEM
FEAE (secondary cancer) 55  BEREARKERENSLERIEE (children lounge) » FEAS
AR ERENAZL  FEFARABERE » B EE ISR A MRS - iTQEJT
N—F LA EE 3 BRI TELGR o] i s MR — [F 21/ R B R 5
(pediatric anesthesia care unit ) ° L/{%UEEEF‘ A‘E‘E%é?ﬁ }5515‘]5 7?

Uf'ﬂ',-‘ilE'A‘
PACU




(10) B BRSSPI 5E
HEINE TH R B A ESIYEER Y (ARRARIE ) » (8 EHEET 4= s i i sk 52
£ TR o BETDCEERENAEET > i in vito F in vivo > AR EAIERK -
HEHIAEYIEESS (biomarker ) » DAFIEFAEE T4 SRV M348 (relative biologic
effectiveness, RBE ) » #1' & (Radiother Oncol. 2018;128(1):68-75) °

~ invitro in vivo
Screening for RBEH Yalw-twng&wlmm R
{ . Tty B8
Clinically Re, tati rasnold = >
c'“:n:n?cur L';:: :nne\l‘. [ i dfeac Al : 1 E TumorGrowth % [ Tcose Assay Clinical
¢ Egrablishad ar patient. Py ——— ? D::: A:;:vln in Nude Mice Testing
derived cancercell lines Biomarker Validation e Mice T PRT WITH
¢ Genomicallycharacterized ..:, - Established % :m, “:nd e VARIABLE
: Normal m“.'o_b Addition of Chemotherapy, a ;e‘"o‘: ";'s o vr:m al Models QBE
Clonogenicassays ey Biclogical Drugs r « Pat ent-derive
- o k senografts (PDX) Inter-institutional
Targeted Screening Inter-institutional e Crossvalidation
¥' RNAt or other screens Crossvalidation r
= s

: Fhysics/Diophysics Studies: Dosimetry, Bear Characteristics/LET, Madelirgof DNA Camage Inductior/Repair,
L Mcdelingof Variable RBE -

RO =2 ERBRERAE RAVFFE4RRI% SNU-449 « Hep3B ~ SK-HEP-1 ~
Huh7 BYEI 2 S FERE4R (ATERE @ AT RER BT RESK) - Huh? $EFHIRIE
a7 (RBE 148 f8) » T SNU-449 1B FHIK ESz= (RBE 1.04 &) -

SNU-449 Hep3B SK-HEP-1 Huh7
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-~ Proton -o- Proton
oo =X 71 Beeatl | AR
7 4 & 2 4 6
Dose (Gy) Dose (Gy)

W EAaE - FIF/NTF# RNA (small interfering RNA » siRNA ) S8 SNU-449 4ijf
iy DNA-PKcs £ (DNA-dependent protein kinase catalytic subunit * DNA feigi4 & (3%
MefEbmn AL ) > RESFSIERMMEA T » WINE FI8EA SR - (PLoS One.
2019;14(6):€0218049 ) -

S » BB YT ITAE R T U W B S AR ~ BRSM s IE 5 AR A
BEY) ~ EOBEBLEEIT (KR genomics » FEELRHEE epigenomics - %
4HEE transcriptomics ~ B HE4HE2 proteomics ~ {t3H{4HE2 metabolomics ) RIS HVE 7
TBLER SRR A AR BRI FRORIZE 2 5% (biomarker ) ©



-~ sk

fifF— ~ BRE=EBRE TIsER

28 Oct 2024 (Mon) 29 Ot 2024 (Tue) 30 Oct 2024 (Wed) 31 Oct 2024 (Thu) 1 Nov 2024 (Fri)
8:00 Program Proton treatment Muttidisciplinary Multidisciplinary
Orientation (B1) under anesthesia (B1) Tumor Boards - Head Tumor Boards -
9:00 (Hee Chul Park) (Sungkoo Cho) Treatment planning and neck cancer Breast cancer
session-Brain /
% Treatment planning
(s Institute Tour (B1) T’::;’;;:":fgs‘?;‘;x" Mhm"m'mzfn" ®1) | session-Colonand | ProtonBiotogy(81)
] (Kwangzoo Chung) Bal Ka' rectal cancer (B1) (Chang Hoon Choi}
11:00 {Sungkoo Cho) kyoon Kang} (Eun Young Yang)
12:00 Lunch Lunch Lunch Lunch Lunch
13:00 Introduction : SMC Proton treatment Clinical Practicum: Proton treatment
PTC(B1) observation (B3) Brain / Pediatric observation (B3)
14:00 (Sung Hwan Ahn) (Kwangzoo Chung) Cancer (B1) IGRT Practicum (B1) (Wonkung Cho)
(Nalee Kim, (Eun Young Yang}
15:00 Seokyoon Kang) Review of proton
SMC Tour plans (B1)
16:00 e Treatment planning | (Wonkung Cho)
Liver tumor board session-GU (B1)
17:00 (Eun Young Yang)
17:30 Welcome dinner
4 Nov 2024 (Mon) S Nov 2024 (Tue) 6 Nov 2024 (Wed) 7 Nov 2024 (Thu) 8 Nov 2024 (Fri)
% & Treatment
8:00 Treatment planning Journal reading (B1) Multidisciplinary 2
review - pediatric (B1) | "“'”W"‘gu Tumor Boards -Lung | "V ':'1"‘“"“'
9:00 {Wonkung Cho) N Bomde e (1)
{Kyungmi Yang)
1000 | Trestment planning c“"“"‘.:“'“" Breathing training, | Clinical Practicum | Tootment R l"""""‘ st
review (B1} c (B1) 4D simulation (B1) Thoracic Cancer (B1) B ®1)
11:00 {Dongryut Oh) © LOh) {Sang Hoon Jung) (Kyungmi Yang} (Wonkung Cho)
12:00 Lunch Lunch Lunch Lunch Lunch
13:00 Commissioning Proton treatment Summary discussion
(B1), Proton QA Clinical Practicum: observation (B3) (B1)
14:00 (Youngyih Han) (B1) Gl cancer (B1) {Wonkung Cho) (Hee Chul Park}
(Kwanghyun Jo) (Hee Chul Park}
15:00 PTS management Treatment planning
(B1) review-HCC(B1)
16:00 {Youngyih Han) Clinical Practicum: Proton treatment (Nalee Kim)
GYN cancer (B1) observation (B3)
17:00 (Wonkung Cho) (Wonkung Cho)
Clinical practicum —
23:00 patient QA (B3)
(Kwangzoo Chung)
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SAMSUNG MEDICAL CENTER

Certificate of Completion

This is to certify that
Dr. Chiuan Li

has successfully completed an Advanced Course for Proton Therapy Training Program
in the Department of Radiation Oncology, Samsung Medical Center,
affiliated with Sungkyunkwan University School of Medicine,
from October 28, 2024 to November 8, 2024

November 8, 2024
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:

Hee Chul Parls, MDD, Ph Scung Woo Park, MD, PhD Yun-Mi Song, MD, PhD
Professor & Director I'resident, Director;
Department ol Radiation Uncalogy Sansuny Medical Cemter Office of Etlucation & Human R 28 Dol
Sansung Medical Center Sanswng Medical Center
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