Principles of Radiotherapy
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1. 59™3%lase (Diagnostic Radiology) un m3vidnansd (plain film,
mammogram), ultrasound, CT scan, MRI \Naaq1se IAenae) Gtk
- Afiasielsn (diagnosis)

- m’gamiwmaﬁi@ (staging ¢) disease extension)

FAATMANAMIING GNTANBY UBIFIBMIINEN (monitor disease re-

sponse)

m’m@miﬁé’mﬂu%maﬂiﬂ (detect disease recurrence)

- @Na‘?ﬁdlﬁmﬁﬂmmﬁﬂm (evaluate treatment complication)

uanant whesa Masuelmaiianmase laulss usgae

Afasivdo¥s 95 (Interventional Radiology) AitAendosiunssmmssSs [dun

- M3I¥ image-guided core needle biopsy 38 fine needle aspira-
tion 10¢/l¥ x-ray, ultrasound %3a CT guidance 1w fihefiffouluon du
Tugasias i Iudus 289319Me MIYh stereotactic biopsy Waa needle loca-
lization DI NN

- Mgl Yiasene (drain) leeld image guide i v percuta-
neous nephrostomy, percutaneous transhepatic biliary drainage, N3 drain
abscess 138 pleural effusion

- M1 transcatheter oily chemoembolization (TOCE) \ums
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SrwaSeslngeneshitamemasadanuasiiifssouszSolaenss mev
radiofrequency ablation (RFA) AamesrnanedonspSsnonanenstou Tu
svSefinszanglfisumdetan Msl¥ high-intensity focused ultrasound (HIFU)
TumsSnmazSeiusou szSssasngnmvsnn Wid
- MY angiogram, venogram Lﬁlam’m@fmﬁam M em-
bolization iogel “Wian
- msilelavie (fiducial marker) WiovansuATTaRMERIRN
mImese”
2. 59°5n® (Radiation Oncology, Radiotherapy) s lese™ e
SrwiiasenyEensSs FsarnsnmuauBuade lu
3. VY asthedss (Nuclear Medicine) diwmsld 1340 “#39™ (radiop-
harmaceutical) lnemafwiaedadh i lusumerihafenmvitaseviosnmusss
- MIOTIAARE VLGD‘TLLﬂ' M3 bone scan, thyroid scan, M3%13I
miv‘immaqﬁ’ﬂﬂ Multi Gated Acquisition Scan (MUGA scan) ﬁaum'ﬂﬁ
WRTTR MIae 15n vsﬁ%\?dLﬁaW sentinel lymph node (lymphoscintigraphy)
L‘ﬁaﬁ’l sentinel lymph node biopsy SLHNSL%OLG’TWHN M9¥1 positron emission
tomography (PET scan) (g
- masnwn Ifur madia 190 TS iesnmasSnszansliinseen
(bone metastasis) msfvshuslalofu (lodine-131) WaSnwszSsionlnsaes
e
%9 Pldmemaunndiiu fonizing radiation Ae¥e Fidnderm awafiay
vhlmAemsuandufiuezy (ionization) T wtadiu 2 Uszian fo
1. TWeon (photon) L‘]‘flu%\‘idﬂgmwimgﬂ\lﬂ/\mﬁ (electromagnetic radia-
tion) Saiungamdsnu laiflana Sndsrm slussdu kilovolt (KV) fs megavolt
V) Tdun Bnanse (Xray) wa3s~UWnNNMI (gamma ray)
- X-ray MO@NMIMENaINUUDN excited electron ﬁagia‘m nucleus

A A v o o da o L o 4 A
iafaznaunslaaseuluisngsnueng (characteristic X-ray) A32N@AAN
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THE ELECTRO MAGNETIC SPECTRUM
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M7 electron AANAS@ARINEIMUBLMaN (Bremsstrahlung %38 continu-
ous X-ray) Fau X-ray ﬁsl%mammwwﬁ Ngmiﬁilmiﬁdawmﬂ electron 1ﬁ%u
U target Fadulansansauiiy wu Aaeld Xray Aawdsnmwensaiuwll x-
ray 714 159" adeasindanui (KV Xray) 39 19019064Enan8ianeewas ™
AfemnamwUlwiiulé@ (bone, soft tissue, air density) % X-ray #1144
59 Snmaziindsam aniSe 3fadusnn (MV Xray) @sazldnad lumssnm
G A R YR
sziSsrioganlushidie

- Gamma ray WMORINNT METa9 19NNSUa3e~ (radionuclide)

'
A

A d‘ ] a lﬁl £ =Y a [~
R ']?V]VLNL DT TIAEMLUNAINUDDNNIANWILARE (decay) L‘W'ﬂﬂa']ﬂ‘lﬁl,ﬁ% P
i, Busnieialy 9iNTue3s " ueavatiaacli gamma ray ARNSIOANE 190
Cobalt-60 1% gamma ray WaINWaAE 1.25 MV
2. B1MA (particle) %ﬂﬁma VL(r%l,m' electron, proton, neutron, o-par-
ticle, heavy ion \T4 carbon ion WG particle %ﬁqm FGHETRN) physics e
radiobiology eh9ltainlwaan wuazasildaasansedunisudiane
wisueanuNe 55" nzqoanduasshn e tansnvhanaead Wannn
Tnmau
o Ao o Yo A A o -4 A s &
W NN L‘]_]%ﬂ’]cﬂsﬁciﬂ UL external use WWRINENLUDIANWUIDNLLIN 09
%»b\iﬁj Tﬁdﬂ@ﬂ WIS absorption, metabolism, excretion/secretion PDITIME
| €A A € 1= Yo A . o
AWLITEN WCJHQL@aEJﬁQgLﬂ%ﬂ']{LSEﬁQ LYY internal use I@Hﬂ’ﬁi‘uﬁigw']% 9
v v A 1'% 1 =3 A a v v A v 1 [ 3; ]
[SARE PN Lmeuﬂ’ﬁ@WEN HIDAA 1N DI Lsf.l’]vL‘]fL%TNﬂ']El ARIINNUWALNIU

NITLIUMINMLDE NUALgNIURaNNTINME

INATAYDVSL ~ SNV 1lsznauee

1. MImess nnNMeuen (external beam radiotherapy 738 teletherapy

A v A tﬂl 1 o a v A [l o L 4 tﬂl % dndl 14

1198 NI ) DILAAINILUGATI angﬁﬁﬂﬂﬂﬂ@’l&jﬂ’lﬂ I@Hiﬁﬂiaﬂ%’]&liﬂ VIELM
gamma ray ¥38 X-ray Wasnn _$lusesi megavolt A

- w30slauaan 60 (Cobalt-60 teletherapy) T9MASI ™ WNNKT WA
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wae 1.25 MV | wiumefiamsans$e™a sigudeausnn

- m’%"aaﬁ'qampm (linear accelerator; LINAC) Z9WAe X-ray Wi L
6-18 MV 38 Woumea electron m’%‘aaLéqamp1@ﬁmawa§uwawaLLuu TIOANINT
wiandlavaadt 60 ananld wiumefiamemsse Aejeenndudouls

- Particle beam radiotherapy LﬁuLﬂ%‘mmH%ﬂd proton, neutron,
heavy ion %985 ueu radiobioloby Way radiation physics lag 1:190AM
Banass daiinfondvieiinalumsynameiradaSannninaeuiay elec-
tron ﬁa@ﬁuﬁﬂaiﬁhﬂizmﬂiwaLﬁaamﬂm’%‘aaﬁmm%u%auuamwmLL‘wwm uel
maaziluarnen Anus|Flushalsumedoieiasmess™ proton, Iraasmess™
carbon ion Gluﬁ‘szmmjﬂu

Asaed anmauaniivaawmadia  Leun

- MIMeSe” 2 86 conventional 2-dimensional radiotherapy 43
Y H%\‘idﬁsl% simple beam direction \lsﬁﬁﬂmd%u anterior-posterior b lateral
TsifimawimaSanuse™idu volume

- mIanese” 3 3‘3@; 3-dimensional treatment planning, 3-dimen-
sional conformal radiotherapy (3D-CRT) ﬁmﬂ%mw CT scan %38 MRI 3
I wmanaunmemess™  wnsomess” IFanmanafiems (multiple beam di-
rection) [¥aanfaaaseuwinSanmss™

- Sophisticated technique VLG’TLLﬂ' MIMET” LUUUSUANNAN inten-
sity modulated radiotherapy (IMRT), MIES9 " FINANA stereotactic radio-
surgery (SRS), stereotactic radiotherapy (SRT), image-guided radiotherapy
(4D-IGRT) ¢aslfiedasfionarmanaunumamess™feenndudon dasmenmu
waludh _slasathmane WelilSanniss ifaunsSildand auaza S
% dadladounaliiosd o

2. m'ﬂ 'wsvisailaus (brachytherapy) Ao sriheusse” (sealed radia-

tion source) 1 WhldmaluRounsSendelusnfiheiafatufannziss

brachytherapy ﬁL‘VlﬂﬁﬁGﬁd"‘] il



yuws "zl

- Intracavitary insertion ﬁamﬂ 'LLﬁlL?EJJ‘IVLUSLu body cavity SN
wedlafildtes? o W mal uslussSahnaegn asSmegn nasopharyngeal
carcinoma

Intraluminal insertion Aomsl usdnlilue¥ensiifiuva 1w uzse
ViaaaevT NuSaviarhd dzSaes (endobronchial brachytherapy) agiisdn | vy

- Interstitial implantation fanaiousss™dh i ludeousySslaonss
head & neck cancer (tongue, floor of mouth, buccal mucosa, lip), vagina &
vulva cancer, extremity soft tissue sarcoma, breast cancer, prostate cancer
";ﬂmjazﬁlaLL‘i’LLé”;Lmaaﬂwﬁqmﬂvlﬁ%uﬁ‘%mm%q”‘ﬁéfaammé’f; (temporally im-
plant) ustsimeilausfinaus Blush Fiheiaelsiiosesn (permanent implant) 1l
prostate cancer LwiaJ‘%mm%fﬁﬂeiaaaaﬂm%a@waqvlﬁf%'am MMNILEZIN

NS RN (surface mould) W1 MISNENLSIRWTLS M3
Jaarfumsiia keloid (e

LLS“‘?ﬂ‘gﬁ RV brachytherapy ﬁﬁd‘ﬁ
- High-dose-rate (HDR) brachytherapy 16 ridium-192 way Co-
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palt-60 7ineslFnnde Tidium-192 291% gamma ray WENHAAY 0.397 MV
lozazlfs B, s lunmssnm “U Uszanns 10-30 wifidlamsl ‘w3 1 a5
Toew il sesnes 3-6 a¥s il OPD case lidasuanlsanentnasnidu
interstitial implant
- Medium-dose-rate (MDR) brachytherapy 1éun cesium-137 14
nanlumssnensesnns 6-12 $lsinate
- Low-dose-rate (LDR) brachytherapy 1&un Iridium-192 #fie low
dose rate, Radium-226 %ﬂﬁwﬁwﬁﬂsﬁué’a nalflumesnsudiosan
Usnass fidasoonsniiey Mnatszanm 48-72 $alusdemsl w3 1 e
Fiheodiosuaulsswenng $1aqiiuld LDR brachytherapy toemammeditiamly
MstlaeiudunsuaInss” & radiation exposure @iau@mmmaﬂmwé
LDR brachytherapy LUU permanent interstitial implant I@HGL%LLi' Io-
dine-125 %39 Palladium-103 "wlvayldlumssnmsziSasiasgnmann
ﬁaa;ﬁuﬂizmﬂim 'mﬁlmﬁ% HDR brachytherapy we/l4us Iridium-192

Foflawalan Uszanns 1x4 mm. M3l w3 2zl e3asilawaiiiuvionass (appli-

LA389 high-dose-rate (HDR)

brachytherapy
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3 1 1% | ° 1 Q{ ° o a v A ¥ R ] 1
cator) hlunanlfelushumisfivany 8 vhmsewadfanngs™ uwdidel us
4 90 0 e , 48 e s 2 v A VMse
I@?JL@?QQSL LL?QS@%LL?W']VLﬁGL% applicator “/Iagsl%@n&ﬁlﬁ’smmmwﬁﬂauLNa\lﬁiU
59 auennnaui B leesalugi@ (remote-controlled after loading technique)
@ o X o v 2 1 M re o o
L ALY applicator aaﬂmﬂ@n&d‘jﬂ’m GINLLW‘V]EJLLﬁEﬁ_ql@mﬂiﬁavasJ‘l@iUN ELWS']
3. mIawnese wedadue wun
- Intraoperative radiotherapy (IORT) ¥i30mssne3s” lurasndie Lo
slﬁ%fqdﬂ%s\nmma@%&tﬁmﬁuﬁu’%nm tumor bed (single high dose radiation)
ndsNESINauNsSsean nauflaududawng 1459~ electron MNNLATBISI
a1MA, low energy (KV) X-ray, 3o l¥ HDR brachytherapy IORT MW 13090
1#5s™ Bsnm sl Annfifnnu esdionsiie local recurrence logfi 1350
fuaSensUn@innuss™ o l@un small bowel, skin aanlUan radiation field
ﬁﬁi%‘l,uml,%ﬂwﬁmﬁam’%aéq VEINT4, radioresistant tumor B retroperitoneal
sarcoma, gastric/pancreatic cancer, colorectal cancer, recurrent pelvic ma-
lignancy, W& breast cancer Wadios I@Hﬁﬂ%ﬁ@ﬂ%ﬁlﬁwﬁumimH%Qd‘ﬂfﬁ IORT
azlselomilumsiia local control l4n3diA 1813071 gross tumor removal 61
(L‘ViﬁaLLﬂ' microscopic residual tumor)
- Total body irradiation (TBI) PIaMIMNLSI VI9d GLsgﬁsLumi‘ﬁ’] bone

marrow transplant EL‘LL hematologic malignancy

wan1véontwuavsv” (Radiobiology)

NaYR959” w9 direct effect wag indirect effect 6‘%& X-ray, gamma
ray, electron WMjasfia indirect effect fasi avhiufAsentusandanlu
dodeviamsd lfuaniifuilary (Ae ionization) nanewlu free radical
W& whliAe DNA damage 2w direct effect Aamsfiss v l#ifa cell damage
Toass laidisanéfannnian Qzl,ﬁ(mﬂﬂ(lu%’ddﬁLﬂ%a%ﬂﬂ@“ﬁﬁ@ heavy particle
@atfslaisluszmetlneg) wdsaniAn DNA damage U&) wafidaemusnlaun

- Cell death: ™ DNA damage Semnuguisssnn wadkd w19
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| o v & o <t R A
eﬁammuml,aa”l,@ FaNNALTULLL apoptosis Y198 programmed cell death 30
AILUY necrosis
- Stop growth (reproductive death) Aawwad ki 1315MLIste k)
14 Zj 1 g [~ o 6 < A o i// o & a a |
vL(ﬂ YN adaEIN%LU%W]TVHQ']HL%@GNXL?G%?QHUEMVL&IGLMLQ?E}JLG}UI@]@]Q»LU
- Mutation: ieaNNAAUNGYI09 DNA Fda19asiing Whaad
waewasli radiation-induced cancer
- Repair: a8 1319ngoNuasndedle normal tissue snazdiana
LA | [ @ ° Y | ally A < a .
WNW?DGL%WW repair ANINTIRNELII wﬂmnau mm’ggﬁﬁ@]‘l@ NIDNELINTUA radiore-
sistant Azia mﬁﬂ%ﬂﬁ repair DNA damage 3
szSausazaiofinnuhsiase ™ ladwhiu winguau radiation sensitiv-
ity 6%k
(3 d‘d 1 woA . - 1 1 .
- nsSanfienalsiess I (radiosensitive tumor) 16iun hematologic
malignancy (lymphoma, leukemia), germ cell tumor, small cell carcinoma
G Aa oA [ X
- mmwm’nﬂmaﬂ unNans \lmm squamous cell carcinoma bag
adenocarcinoma 4 squamous cell carcinoma %\l’ma%ddmﬂﬂ’j? adenocarci-
noma
c AX | oA . . Py
- HElIINEa®a  (radioresistant tumor) VL(ﬂLLﬂ sarcoma, melanoma,
glioblastoma multiforme (GBM), renal cell carcinoma
M sa“Taevalusinasdaslimaruasalaantslises Aastiousdain
Fosiariuanldsinnss  nnmufidosns (fractionation)
WA fractionation &6 — 4Rs in radiobiology
- Repair: Lﬁaiﬁ normal tissue imaﬂumi repair radiation dam-
age Wearmsiieuadhafesszazamanss™ Wimeuandnvasmsudslase™
VGREQEN
- Redistribution of cell cycle: Weiag phase 923 cell cycle e
sensitive (;ia%fad\'[,g\jwhﬁu LﬁaﬂuizaxﬁﬂLLas S phase 1 radioresistant, G2

ke M phase 1l radiosensitive mﬂﬁ%fLwiam%aaz@hlﬁﬁaéﬁagﬂu radiosen-
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sitive phase Lsﬁaa{ﬁmﬁa%ﬁw; phase 7 radiosensitive 1%”5%@1'@5']@ ‘V‘iﬂﬁ'
flam Tumavhamadannnims 5~ asaden
. o Ay Y 1w AY o o
- Reoxygenatlon: G‘Iﬂ"/ﬂ@ﬂﬁ?’ﬂﬂ&ﬁ’)’)'ﬁﬂ @316 oxygen SL'LLTT]TV]"I
A cell damage 39 av2hizadnz59915 blood supply & (& high oxygen level)
1Uren wdesfio reoxygenation vadauNzss wieedu hypoxia Twsewing
course 209M3 W59~ ¥ 1WH radiosensitivity 21Nt
. [~ A 6 [ A é’ [ Yo o Al
- Repopulation: Lﬁ%ﬂ?iWLsﬁaaLL‘Uﬂ@]’JLWNNWﬁﬂ%ﬁﬂﬂﬂ'}ﬂ\l@iﬂiﬂ VL‘LJ
Seeignils 1Al normal cell AMAULNGN 3 (early-responding tissue) Way
cancer cell I@EJL%‘WWB squamous cell carcinoma a4 head & neck Lag cervix
UNANIEAEENT accelerated repopulation ABLTARLLNELANIINTUAEN
[~3 Y @ ZJ/ =3 Yo b o dl o 1 a £ 6
i’)(ﬂlﬁ’ﬂ(ﬂ @ﬂ%ﬂzﬁ\?@'ﬁiﬁiﬂ 5L‘Vmi‘i_l dose MNNITLLULLIMVNNNAUA \ILN%W%LTTLL 6-7 Ummwn
VLstiﬁ radiation treatment break
71994884 radiation fractionation AL radiosensitivity YDINLFI
uelavriaaae
Fanause”™ (radiation absorbed dose) et Gray (Gy) maang
597WUL curative treatment Un& ﬂﬂﬁ%ﬂd 180-200 LEUGLNTE (cGy) §lan3
A & v a 1w o ¢ o A o A o o6& ¢ o ¢
wikessrioTu Andariu dentiaz 5 Tu FelaavilUfaTuiumsterns vee e
8% 2 %4 1380 conventional fraction MIESs~ e lug U5 anuss™ 5,000-
6,000 cGy Azuilgane 256-35 @39 14an 57 “Uan
NATDI UANINAZAUNULUINIUIS 398 (total dose) Lad ENAUNU
ﬂ%wm%fﬁiﬁeiaw%a (dose/fraction) LLazizammﬁsLﬁ%ff (total treatment time)
@38l 1% radiation dose 4,500 cGy ﬁﬁlﬁ 180 cGy/fraction Slmwmm 5 “Uenn
Al biological effect ¥4 tumor ey normal tissue »Lsiwhﬁu dose 4,500 cGy

7% 300 cGy/fraction szeizan 3 “Ua

UNUINYaVSL ~SnNuVN

S5 Smmifiums¥neiamned (loco-regional treatment) iaAILAN1A b

/7]
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a tdl Yo A 1 =) %2 = (% 2 Yo A 2 a D{
VSmMAlRse™  sdhsainefiintarsemasnmdaue  Laalnss™ludsusmd
daemavde lWistounziSalildUSunauiuswariay ansneuanlsald uaz
wenenNanlsanuss satiaaUn@dades e uf A Toe/lFmafiamass e
anud lenann oL BN NINLATaNANHNL” ENdaMaNaNad9fe

e A am da e

nnFe~lileef o agummEiafidvasgLhe
I v Ay A i £ MY v AAdA o 2
ManaL waIeasI til gross lesion fawlkildi&nasiuiiniSusnm 9
1 ] (Y ] 1 v = 1 U (9 £
agshemnmandia  wvgjacldne  wsniineesy wessielUlddnndsanl
537ULAD (~3-6 LAaW) a9aN cell death mechanism Wa¥ reproductive death
i lenanly wazasuaneharulima radiosensitivity, msuadwadzad (89
1 (% [~3 a 1% = < £ 1 1 £
ULNEMISY M 519 DNA 30 agiimasay wadis), uaemasnsnTIs wums
concurrent chemotherapy 359~ 5N itosaniledwse benign tumor

14 L% [~ [~ 14 ) 14 A =% 1 a 1 g @A 1
Aousinazdnaadntioy Lildgumulinue vdeflvmawiidalilaty Afah

mﬁammﬂﬁé’w%@d

(% [~ } % v aaAa =

WhvsneasmasnnlsansSsdess s 2 uuude

1. ﬂ?’ﬁﬂmLLU‘]_JWSGELﬁWEJ‘U’]@ (curative 938 radical treatment) ’nﬂﬂﬁ
5naiss™ 9 mnnfl¥ conventional fraction Halumssnmum e lilé
M 9 alumsshizassziSaaranlom mafanadhafesszazanannis™

2. MI¥NANBUIIWYNEIMS (palliative treatment) W lunstifilsaifiusnn
fmsunsnezaneudvedihedl mwsemelald sl 1ansomu curative treatment
161

Yo Ao . -

mﬂmq SNELUY curative treatment NI

1. m’ﬂ%%ddmumi%ﬂ‘]ﬂ’mﬁﬂ (radical ¥38 definitive radiotherapy) o
mﬁﬂmmﬁqmﬂmgﬁ, head & neck cancer (nasopharynx, larynx, orophar-
ynx, hypopharynx), azi53tan, assmannawns, ssdssangnvann Wudu
ToanaaslasithinTisee

2. mMaE  Hunssnent 53 leanssnmdnsinauiiu surgery (adju-

vant radiotherapy, postoperative radiotherapy) ‘?ﬂ@l@uﬁiﬁ%ﬂd%\lﬁﬁ measur-
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able disease mﬁaag’ $sinl%14 adenocarcinoma Way radioresistant cancer L3
breast, rectum, stomach, endometrium, prostate, oral cavity & paranasal
sinus, salivary gland cancer, sarcoma, malignant brain tumor e thane
59 naumangeaziSuni preoperative %39 neoadjuvant radiotherapy Ll
rectal, esophageal cancer tJudit 1t lymphoma a&imehe5s™ dunmasnm
L SunasIniediinge

msEonBnmiss™ (radiation dose) Swiuiladeshe deft

- ¥9leU29NE59, radiosensitivity

- Tumor size, tumor volume MefaUNESINA Y AFaIMILTI
%ﬂdﬁ md%mﬂumimugﬂiﬂ DN squamous cell carcinoma ﬁaai% radia-
tion dose 45-50 Gy %SU microscopic disease, 65-70 Gy WSU tumor
A kIAY 3-4 cm, >70 Gy “WSU tumor WA WManA 4 cm 1T

- fumisiassnm emsmusieSs ssaitaidioUnfivien Teasiioghades
(normal tissue & organ tolerance) @’J’]SJ?%LL‘NNMJQJ‘E’TNLﬁmﬁﬂ&ﬁ(ﬂ Lﬂiad
ndaifeundudasafinfienamusess uanshoii wadhadesdiaaeazee 8
Nﬂﬂ‘;x%‘].l@]laéﬂ’m\lmﬂ/hﬁu (serious complication VLGSTLLﬂ' brainstem necrosis, my-
elopathy, optic neuropathy, kidney/liver failure, gut obstruction/perfora-
tion)

- Volume of treatment thane3s v3nanie aglitFannse™laldann
iiiasannlen normal tissue WwWozlom Aanadhadessnn

- MWsMeradEaY (patient performance status) 81t Tamsandiue
mazq‘?‘iﬁ wajﬁam 1N radiation complication mﬂ%ﬂﬂélﬁ DM, hypertension,
obesity, connective tissue disease (active SLE, scleroderma), ataxia telang-
iectasia, inflammatory bowel disease (Crohn's disease, ulcerative colitis)

- maSnnadighalésy wu mashéde wilthia owesdasinsonae
USanause ™ ag

Yo Ao 1 [ A o @ 1 =t
ﬂW{L‘M’N SNENFINOULANTNTA Learile

1|
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- s fuedthiia lUwdanu 5undn concurrent chemoradiation
arselemtuidrad radiosensitization eRsinNa10959~ unszhradnmss
£1£lsM9 repair DNA damage Anean3e” (synergistic effect) 1Hlumssnmn
cervix, nasopharynx, rectum, stomach, esophagus, anus, lung, locally-ad-
vanced head & neck cancer, GBM U@t LeiazlnNadnaifesseninemssnn
N']ﬂ%% ﬁﬁﬁazé’ada@ﬂ%mmﬁa%ﬁmmmmﬁﬂwﬁ@ad

- M3¥nTiazathsiadiodiv (sequential treatment) WulmaRTnTTo 9
AUAaWLAIMNGIE5™ 1l breast cancer w3af{ihufinu concurrent
chemoradiation »L:Li\l@?i 1% palliative treatment g

M3 59~ 5nsausIvNeIns (Palliative radiotherapy)

o A I A o PR 6 A ! DA A
smeam‘smwmmi@nm WW?SL%NMU’JH‘VJTVHVWN']% Wiaa?’ﬂ'ﬂ?ﬁ?&ﬂﬂﬂ@ﬁ’)ﬂ&l
Aa v g =3 3 ] [~3 !
mmagvl,@mmm ZNLLNQXiN%WEJ“m@QWﬂIi@ﬁ@HN L ﬂ(ﬂa’]fﬂ?ﬂ’)@, stop bleed,
Y A X
AANINATIL Ganseieio it
- Bone metastasis iaanin ﬂa@ﬁuﬂiz@ﬂﬁﬂ prevent skeletal-re-
lated event
. . A | a @ A
- Spinal cord compression @3 auslmym@mﬂmmmzma\lﬂw
nazgn s eaamsnaviuls “wdsvidal “wlsy m
- Brain metastasis
- Superior vena cava (SVC) obstruction mmmﬁﬂw&aaaﬂ ﬁﬂﬁ
L a :ﬂl v 2 2
N”ﬂ’DEJS\I@WﬁTiLV%aEl uamm‘lﬂ@, WU/ A/ UULIN
- Airway obstruction ﬁﬂﬁéﬂ’mﬁmmﬂa hemoptysis Withae ﬁ\l“ﬁ
Jamant U (obstructive pneumonitis)
- AARaNNNIOUNLISI 171 cervix, breast, rectal cancer g

Palliative radiotherapy Azl Bn0uss “dlans ¥ (high dose/fraction)
oaramInehsmad wazmandiheasidineg s inuamii late radiation com-

. . a v A 1 A 6 ¥ a X . o
plication Y3s11459 mﬂmmmwaiﬂmﬂ@ acute complication Lmﬂ?ﬁ?xm

mm%ﬂmvl,s\imu palliative radiation f dose fraction ﬁlﬂé’wmmmu ﬁﬁaﬂ%
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mﬂ‘ﬁ q(ﬂﬁa dose 300 cGy/day x 10 fraction, total dose 3,000 cGy sl,unm 2
“Uen FLW:J:ﬂ’J T multiple organ metastasis MWINMeLLY short life expect-
ancy aldsrasnmmanese™ uag 19 dose 400 cGy/day x 5 fraction, total
dose 2,000 cGy lwnan 1 “envi 13e 800 cQy single fraction & 4annli dif-
fuse painful bone metastasis without spinal cord compression SLW;\I’:ﬂQ EJ“’?Il prog-
nosis AAULNA & long life expectancy mﬁ]%slgﬁ dose 250 cGy/day x 15-16
fraction, total dose 3,750-4,000 cGy hanal 3 “Uenw mMsl¥sa Snwiiie
U33WMaNM3A135] supportive & symptomatic treatment AusINgY UMY
£n3¥3UL1R N1aALIN psycho-social support WiFEKAING ambulatory home

ndl Y Yy v % Aan ndldndl 1
care LW@SL%N‘Jﬂ’JHVL@N’J'ﬁt LAMNUVDITINVION q@LLag‘ﬂ'mVLﬂaEIN Nl

wadviAgvyavsv” (Radiation complication)

ARt enei [@5USs™ Tafeifinademafnmainafesrasss l@un ra-
diation dose, volume of treatment taNazilam RANaTFENN, combined
treatment §un M3nde wilthie asfnmsfionadiadedld Tsasasbu
Faitlenanly, epasihe  Toasdihe sowasilom Aenadhadssldan
fihednazilom Aenadnafessveavenitgy wade growth & development,
neurocognitive/endocrine function, fertility Lmﬁ% °Wﬁtyaamil,ﬁ® second ma-
lignancy

wathaAesrasdsudailu 2 wuvds

1. wathadiesses u (acute or early complication) {AAsEWINNT W
25 qud 6 unEaumsin Rennnasiadiodiafiuaig (early-respond-
ing tissue) v3aifie inflammation Tw3nndlesSe” W eyt hnuasan
AadNL UANS9™ (mucositis), N9t e, mswaeasesivi (skin reaction,
WNNTIIEN Hﬁﬁiﬂ%), brain edema, bone marrow suppression (fﬁm HI@‘LL bone
marrow &10), pneumonitis (60 nathadessrey uinanfiudiesn

Innjazrne frusaszazna WasNAUM IS

79
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2. WathaLRegsravenn (chronic or late complication) HAWAIAINAL
Masneess ndsamn 6 wonliudr flom Haldeaaedia Heannads
Woafutsshdwise liaouuies (ate-responding tissue) SanFLUMSLAA fibro-

. A a (% v A [~ .. . o L A g
sis YIIDINAMTYAGUIDIL WADALAN®) (end-arteritis obliteran) lriden Uides
a¥eviiun 3@ 1fie ischemia w38 necrosis ¥hlvnmsvhaniwaseTensunwsasly
late complication tifiaudinazfiulinaen (ireversible) warkihee1aays

A =) [ % | . . L. L. [ 3
Mia»LNNmmiﬂ\lﬁ k3% late radiation proctitis / cystitis sLumiiﬁ‘hﬂs\lsLidmﬂ

A (3 1 o Ll [~ A A [~ A A o A
N@Qﬂ‘ﬂia&l&iﬂ@]m\@ﬂ‘ﬂ&ﬂﬂ wﬂwmmﬂmaamma ‘]j ”I’JEL‘U%LGQ@, MINNING
GLuu%nmﬁm e159” (skin/subcutaneous fibrosis, contracture, trismus, lymphe-
dema), gut obstruction/perforation, NANILNUGDANNIVTDANN mﬁmsl,u,
M3IBUFINMILSI~# 189 (whole brain radiation), brain necrosis, spinal
cord myelopathy, neuropathy, lung fibrosis, xerostomia, impaired kidney/
liver function, ischemic heart disease LLﬂSﬁW} %uﬁua%mzﬁi@a%ﬁuaz
ﬂ‘%wm%fﬁ%’%u uaﬂmﬂﬁﬂ”qﬂam 1@ radiation-induced second cancer EL‘LL
u%nmﬁ\léﬁu%f I@EJL%W’]%D:J:TJ'? g qﬁaa #3M947¢ ischemic heart disease, stroke,
radiation-induced cancer ﬂ’mmﬁm&l%nmmu G’Taﬁ@@]mrgﬂ’;mﬁu 5-10 9
A A A X A a o AaY Yo
LRZACHNOINNL 8\‘1LWN‘U%G]’]N?&EJSL’D&'W]NWH&‘L]LL&SGHNU?N]M’N ‘VI\IL@“S‘]_I
FH@a289 normal organ LL‘Lid(hEJG] 1w serial organ 8¢ parallel organ
- Serial organ: h) a‘imxﬁﬁﬂé’%ﬁﬁuﬂdw tolerance dose LaLNA
malfunction lusiies uiiae fﬁ%ﬁﬂﬁﬁﬂ’mﬁmmi\lﬁ 1&un brain (brain ne-
crosis), spinal cord (myelopathy), cranial nerve (impaired function), GI tract
(obstruction/ perforation), skin (necrosis) g ﬁdé/adizﬁd\lﬁiﬁaﬁmzméﬁﬁ
\loﬁj%u%ddlﬁu tolerance dose
- Parallel organ: 0 a*ﬁmzﬁﬁmﬁaﬂﬁ radiation dose 8NGO vol-
A v Ay i A o . ¥ A @ I a
ume YN organ ‘VII@‘WN woy  AUDUEN 1N function Vlmmmwaﬂ%vlmm@
ﬂagmﬁ’uﬁﬂw \léfl,m' lung, liver, kidney MUAIGaIN® volume 289 organ f

\15 high dose radiation
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A15199 1 A288719289 organ tolerance dose (radiation dose fivilvlant 1fAm late com-

plication Taifin 5% fiszeziian 5 'TJ) \fiald conventional fraction

Organ Tolerance dose (Gy) Complication
Brain 60 Brain necrosis
Spinal cord 50 Myelopathy
Small bowel 50 Obstruction, perforation
Rectum 60-65 Clinical proctitis, necrosis, fistula
Esophagus 60 Stricture, perforation
Urinary bladder 65-80 Clinical cystitis, contracture
Liver** 30 Liver failure
Lung** 17.5 Pneumonitis, fibrosis
Kidney** 20 Clinical nephritis, kidney failure

**Whole organ irradiation

$0 " SnunlulsAuziSvRwuuey
u:1SvIAul (Breast cancer)

v Ao A o g
UNLUINUDIN INBNAIU
L9 a L 1 e . . . A
1. MITINWU INNAINGA (adjuvant radiation) Tunsdh
- Breast conservation therapy (BCT): GL‘LL invasive cancer Q339
G’Tamm%ffnmm Waa® local recurrence MENuNdNITdlLe 4 ductal carci-
noma in situ (DCIS) mmm%ﬁhmﬂﬁﬂam e local recurrence LI \1,5Lm'
high nuclear grade (grade III), positive or closed surgical margin, tumor
snmoﬂmj, 51 comedo necrosis, young age
- M MAINNFALTUNLED (post-mastectomy radiation; PMRT)
%ma%fmwwzmimiﬁﬁam e loco-regional recurrence 3 VLé’Lm' AU

(l‘vmaiﬂﬂﬁ 5 EIUGLNGT , involve skin or chest wall or inflammatory breast cancer
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(T3, T4 tumor), positive or closed surgical margin (deep margin < 1 mm),
fnzSonszanslUfidoshmdesisnuidoud 4 donguly (N2), N3 disease WU
’J‘Wmﬂﬁ adjuvant radiation a¢a® loco-regional recurrence LLazLﬁNéJ@liﬂmi
saviAnuasEatatafiiy iy, fiheiillld adequate axillary management
winlallgivi sentinel lymph node biopsy %38 lymph node positive Wit lewi
axillary lymph node dissection (except N1 %@ micrometastasis)

"WML T1-2 N1 disease (axillary lymph node positive 1-3 node)
wnzthlsfRansen s adjuvant radiation Inenannzdn risk factor 51323 1% large
tumor (T2), closed margin, high grade, & lymph-vascular space invasion,
hormone receptor negative, inslaNThivAnsaaninldat (high positive nodal
ratio; > 20-25%), by extracapsular extension 2849 lymph node, ﬁﬂ?&lmqﬁaﬂ

2. Locally-advanced / inoperable disease ki snsnrndimaante fi
wihagliafiniaudafims

3. Loco-regional recurrence: I’iﬂﬂé’mﬂu%wmwwzﬁ chest wall %38 re-
gional lymph node I@Hﬁﬁ\‘i\lﬂ Lﬂﬂ\la%u%\‘id

4. Palliative treatment ﬁlumzﬁﬁimﬂumﬂ §l distant metastasis w”\‘ia
a6 local symptom 4 bleeding, pain, bone/brain metastasis, SVC obstruc-
tion, spinal cord compression Wadios

"W5U adjuvant radiation arauSe nasaInliefinTaasuudn
Vasnnsse™AldAa 50 Gy (25-28 #59) Twen 56 “Uenvi asaungu whole breast
(N5 BCT) %138 chest wall (N3 post-mastectomy) 81 lymph node positive
S LS regional lymph node el (supraclavicular LN, * axillary LN,
+ internal mammary LN) GL‘H, BCT ﬁumﬁmﬂ%wm%fﬁ tumor bed (boost tumor
bed) dlafta 60-66 Gy Mnavanam 6-7 “Uan Taqiiudimanness™ldm was
VL@?Lm' accelerated whole breast irradiation (15-16 fraction GL‘H,L’Ja’] 3 V‘Ll@’]ﬁ),
accelerated partial breast irradiation; APBI (1-10 fraction GL‘H;L’Ja’]VLSJ W 1 V‘Um‘ﬁ

wisadanvilugihefiveny o llmumnae
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nadhadnszasse Anlen ald
1. sgnasese”
- mawasasasiviie S nnd ld5use™ fmsdnt U ues szee
LA89 ¢% (skin erythema, irritation) ﬁ’;dﬂgﬁu LI (hyperpigmentation, dry
desquamation) aanNLubE (moist desquamation) ueisilom Retioe
2. naIESe”ay
_ 1Bnafimess i fuiefie (skin & suboutaneous fibrosis) U9 &
i retraction IPElANELSNDMNARNGR, F2 A (hyperpigment), & telangiectasia
(ﬁiﬂ‘ﬁlﬁ@ moist desquamation)
- Lmuufmmﬂviaﬁwmﬁmaq@ﬁu (lymphedema) lnafsvizada unld
i @ (shoulder stiffness) Aesasumerhdmaaoarhmandisnus
- fveflemian (lung fibrosis) Wn3dise regional lymph node (su-
praclavicular, axillary, internal mammary) %@p}’ﬂa aﬁmﬂm’ﬁjmmi We1RE
diummwlasuuladldnnidnsisilen Tnewwe supraclavicular LN daifusion
shwdedfimese  nrauaquLesl @ aswudl fibrosis LA lung apex dhefiane
16 Geomasiligritaseniduwindsaan
- Rib fracture, brachial plexopathy s’ﬂam WNeaaann sy
530459~ adjuvant treatment vazAaldlunsdiiansse™a
- wastaila losemsnsSadndnedevsenesaess™ U510 internal
mammary LN aaudialam maAelsevaanidantila (ischemic heart dis-

ease) lusvezem

uz18vanl "oy "sulansua:znoasnln (Rectal and Anal cancer)
YNBSS Nevadh
Rectal cancer

1. T Fumasnms Susanrtiunmsundia (adjuvant treatment)

- Adjuvant %130 postoperative radiation SN WARLNTA (con-

183
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current chemo-radiotherapy) lunadifitaunsSmgeonsnuanniiei| “viad
adjacent organ invasion (T3, T4 tumor), NEL%amzmmVLﬁﬁ@iamﬁwmﬁm (stage
110), 38 surgical margin VLSJ free I@EIL%‘WW% circumferential margin
- Neoadjuvant %38 preoperative radiation {unmsaess~ nanuxée
Tunstifit s iuanmInTIaemenay imaging WEde e s i adju-
vant radiation ﬁ%%miiﬁ 2 wuha 1) long-course preoperative concurrent
chemo-radiation I@EI%EJ%GD‘ conventional fraction total dose 45-50 Gy, 25-28
easldinm 56 Ui FanFuesthe 2 cyde WEWnMsEnda 6-8 “Ueving
SIS Lﬁadmﬂsﬂﬁ acute inflammation aAad & disease response o
WEnasudidalsiifin fibrosis Wia adhesion §Le# obstruction 3n AITaTdDs
¥ colostomy Ao 2) short-course preoperative radiation lAeESI~aeaden
5 Gy/fraction $amaa 5 asslam 1 “Uensh udardiamal 1 “Uenvindeans
59™au EL‘ﬂ% operable disease ﬁ\lsi(ﬁadm‘s down-staging VLSJ delay surgery %139
chemotherapy
2. Locally-advanced / inoperable disease
3. Loco-regional recurrence: ﬂ’iﬁiﬁﬂﬂﬁmﬂ%%ﬁmwwﬁwﬁdN‘WG‘T@LLﬂS
5\1\1,34' Lﬂ&l\lﬁ radiation
4. Palliative treatment Slumﬁﬁiimﬂumﬂ §l distant metastasis w”\‘ia
a® local symptom L% bleeding, pain
ELumrtﬁ locally-advanced disease L% loco-regional recurrence {ﬁ\l&i
anansdoifouszSeaan|s vdadl gross residual tumor Tom flazeauew
Tseld@ne radiation way chemotherapy Flaudnatan Liasaniidadfaluias
289 normal tissue tolerance 1 nananliBanniss™ smafasmuaulanls o
Sumashéieuan gross tumor panasAIM Hﬁagmﬂslwﬁﬂwﬁ%ﬁmwu curative
treatment
ﬂ%u’lm%ddﬁﬁl%slu postoperative radiation fia 50 Gy (28 ﬂ%\‘i) lwnan 6

“Ueni mam@sm%nm pelvis NI positive margin 588 residual tumor
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A15199 2 WieuiieudafidaL 8289 preoperative WAL postoperative radiation

Preoperative radiation

Postoperative radiation

Ja:

- Lﬁu local control Lﬁaamnﬁ radiation sensitivity
ﬁﬁnimazaﬂ intraoperative tumor seeding

- 8/ radiation complication Lﬁaﬂmnﬁﬂsiﬁ adhe-
sion 989 small bowel, radiation field Lgﬂﬂ'sl'],
bowel segment "ilanu3a”snazgnendmoanty

- anuwinzasiian: nseziialant N sphinc-
ter preservation ﬁ%aLﬂﬁlﬂ%mﬂ inoperable U
operable disease

- 1190 predict prognosis, 31U chemo-radi-
osensitivity [ﬂilrg]mﬂ residual tumor [iafiaz U3y

systemic treatment finzlsisaluls

FaL e

- Tainsu staging luriass Aasende clinical staging
Folauaingui pathological staging vinl#alam
overtreatment gﬂiﬂﬁmﬁ’llﬂuﬁaﬂﬁ adjuvant
treatment

- WfingnnsianadBeeannsHneg, leak-
age, wound complication, wHanedn

- 10w delay primary treatment R surgery
ftheanasuf snardawzaINsRawnse
"wikeea19asH disease progression

N ﬂ'ﬁiﬁ short-course preoperative radiation 813
wﬁumwﬁaﬂunmﬁm late radiation compli-

cation taganld high dose/fraction

N

- N9 staging fiuviase 15w pathological
staging ¥MI¥ 191509190%IN9NT
Shwirelaagavang o

- Reduced surgical & wound complication,
wound healing A

- Tal delay surgery IMHLQWW:Q’ﬂmﬁ poor

compliance

dat”a:

- Local control k&n1 preoperative concur-
rent chemo-radiation

- L‘ﬁN radiation complication TngLaniz small
bowel Lﬁ:am’mﬁ small bowel adhesion T4
pelvis, ¥181lL almw anastomosis Lﬁa»l’]
NS low anterior resection, large ra-
diation field 89 cover perineal scar
ﬂiiﬁ‘ﬁﬁ? abdomino-perineal resection

[ v o

- Tumor NiagAawudes anmazlal 1ansavi
sphincter preservation 1 U19n3ianaas
Tai 18150 remove tumor aanlanSedl re-

sidual tumor ¥138 positive surgical margin

185
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A SnniEe~ asasumbsuia 54-60+Cy 1 N3OMALIALS small bowel
VLGST postoperative radiation ﬁﬁ’o&ﬂﬁ‘lﬁé’ﬂ’»ﬂﬂiéf chemotherapy vLﬂJl,l,a”’J N Mayo
Clinic regimen azaeg54" W3aNTU chemotherapy cycle 73 uay 4
ma%ﬂaﬁmﬂ% brachytherapy (intracavitary insertion or interstitial
implant) %38 intraoperative radiotherapy (IORT) LﬁaLﬁs\lﬂ%mm%ﬁmmmm

ANIE N

¥ o da a vy
WNaUg LﬂENYINIﬂﬂ'] Lﬂ@]vla@l

1. sgrneaese” Funueiinge)
- viaa1"s thevias sawmds aaul® oowns
_ fedanansh
- AT perineum AMTIEMefiod aonidukig 1Nt lower
rectum vise post APR
2. naIeSe”ay
- Small bowel complication (obstruction, perforation)
- Narrowing %38 stricture 1531384 anastomosis vh|#eheigaanszaun
munselSunydsay
- Impaired sphincter function I@HL%WWS tumor U3tk lower rec-
tum g endugaarelalls
- Sexual dysfunction I@HL@WW&&E‘]J"JEJNJ@WQ ovarian function “N®
o
- Radiation proctitis / cystitis: bleeding dlam Aetloasnn wsy

P5nnuSs~AlElu adjuvant treatment

Anal cancer sUA squamous cell carcinoma

1. i%mima%ffiwﬁumﬁﬂwﬁm (concurrent chemo-radiation) WNaLAL

TANUNYD E;Ig/ﬂ’DEJ\H (organ preservation) I@ Hma%fu%mm pelvis, perineum,
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WAL inguinal lymph node 45-54 Gy 1wan 5-6 “Umii saniueiithtiadie 5FU
WAL mitomycin C N complete response 1 kg APR

2. Locally-advanced / inoperable disease

3. Loco-regional recurrence: nedilsendufuduansindendauay
galsiineldl radiation

4 Palliative treatment lunsdifilsalusnn & distant metastasis e

2@ local symptom i) bleeding, pain

¥ o da a vy
WNaUg LﬂENYINIaﬂ'] Lﬂ@]vla@l

1. sgrnesese” Enueiinge)
_ ey thevias sawmds aaul® o1dew Weawns
- Hodandn iasnniafitniedilsE bone marrow suppression %10
- FWIIUS DL perineum JaUMIAUNLAY AL Anssraeifiag
aaniluung Jnasie moist desquamation IUDIRILFRINNAEIT™
2. naIeSe
- Small bowel complication (obstruction, perforation) fﬂ:am Rl
HornflasanuArmiilé high dose radiation aejsh 9N small bowel waglalld
combined surgery
- Impaired sphincter function ﬂéguaqamsﬂéﬂaia mansedsunsisay
- Fibrosis / narrowing anal canal Iam Herioy
- Skin & subcutaneous fibrosis LSIANWHL, perineum 2133
lymphedema ﬁ?ﬂ‘vﬁa perineum VL(?T, U%L’Jmﬁmﬂﬁ moist desquamation il
hypo & hyperpigment, telangiectasia VLGST
- Sexual dysfunction I@almwwgéﬂw ,J21¢) ovarian function %N@VL'U
- Radiation proctitis / cystitis: bleeding dlam Aetloasnn wsy

Ussnouss~ e
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u:1Sonasno s (Esophageal cancer)

Untmeeeds ™ Sl

1. 1% operable disease sLﬁ preoperative concurrent chemo-radiation
dose 40-50 Gy Aourndinas ldnadinm surgery alone

2. 1% inoperable disease 1‘95 concurrent chemo-radiation L radical
treatment dose 155810 50 Gy Mnan 5-6 Ui S99 nutrition support
wrigiheindullle shminamsnn (tube feed / stent)

3. T fuma3nwm&arnea (adjuvant / postoperative concurrent chemo-
radiation) 14 adenocarcinoma 284 distal esophagus / EG junction 1’7; LN posi-
tive, T3-4, T2 (¥) m;ﬂﬁ preoperative treatment %’%ahmﬁﬁﬁ residual tumor
38 positive surgical margin GLﬁ dose 45-50+ Gy slfgﬁnm 56 “Uenn ﬂiﬁﬁ
Aause] 9 M3l postoperative radiation azanelaunIHIMEUAY anastomosis
Iam BEGIRNGIEN Gk preoperative radiation

4. Palliative treatment ﬂiiﬁﬁiﬁmﬂmﬂﬁ ﬁﬂ’a&l poor performance sta-
tus Lﬁlaaﬂ obstruction

nashadesiisilam ield

1. szwianese” (awnuedinie)

_ downdy eaul” o1Bew Weewns

~ fiadeandh

- Esophagitis NAUELIN NAWAL

- Esophageal perforation, mediastinitis Y tachycardia, fever, chest
pain

- Fistula MU tracheobronchial tree Gluﬂitﬁ‘ﬁ tumor invade trachea/
bronchus

- Aspiration pneumonia

2. NaIEseT Ay

- Pneumonitis, lung fibrosis
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- Esophageal perforation, stricture Iam Hevay

- Spinal cord myelopathy lam et

uzSons:w:9mns (Gastric cancer)

UNLINYD959~ Rerath
1. 1 Fumasnms Sundsrhdialaglisantiueidtn (adjuvant / post-
operative concurrent chemo-radiation) dose 45-50 Gy (5-6 “Uans) Tu LN
positive, T3-4, T2 (+) lallgr preoperative treatment %383 residual tumor %58
positive surgical margin
2. 1131’ preoperative concurrent chemo-radiation dose 45-50 Gy GL%
selected medically-fit, initially unresectable disease (mﬁ]%ﬂmimﬂﬁf IORT
1 2
FINAIE)
3. Palliative treatment ﬂiiﬁﬂimﬂmﬂﬁ Biﬂ’a&l poor performance sta-
tus WWaUSTWNINT bleeding, pain
U a dld a -4
wamammmﬂam Lﬂﬂvlﬂ
1. sgrnesese” Funueiinge)
- gowndy adul” 91Buu Woeons
- Wadaam
- Gastritis & dyspepsia, epigastric pain
14 =
- 12390 8
2. wdmess ey (lom FHetiow)
- Small bowel obstruction
- WAGIBFIU P1Ragdl abnormal liver function

- Impaired kidney function

u:ziSonwsns:o18lUgvade:rnvs (Metastatic cancer)

'
a

ﬁﬂ’@ﬁuﬁuuﬂﬁmﬁﬂﬂﬁ local treatment 1w>§ﬂ’3 &3 limited metastasis
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'
A A

A8 mvsemendausadannin Lﬁawﬁfﬂﬁﬁﬂ’mﬁ%ﬁm%’am‘mu%u wealulafims
9™ Smfifiunum éyde stereotactic radiation 2914 5L small well-defined
target loelddSs amnedn aness dhmnvanefiens Ml tumor leFuSe”
R mﬂ@aﬁﬂ%mm%ﬁ@iaﬁa Hadhafeavanasetemaid) (rapid dose fall off
T ufumsfmuasiunis tumor aehsuiuen  Senouldlsiane lesion lu
A@9UaY base of skull Wi 12da9e ¢ head frame 114M3 localized tumor
usiagiig WD extracranial lesion ¢ 58 stereotactic body radio-
therapy (SBRT) 511‘131’%@%‘%;41%@@%@9@ (single high dose) 38171 stereo-
tactic radiosurgery (SRS) Ml lesion PNALENAZOYYIAN critical normal
structure FAnEFa~3NnnN 1 ASaENT stereotactic radiotherapy (SRT) &9
wlvajazans 35 asmauln 1 "o 1W3asaness™ stereotactic radiation
|&urie309 gamma knife 4914 cobalt-60 Wuumasridiass™ 1¥ldany lesion
lu woauey SRS Wi, m‘%}aqua%m@ WY stereotactic radiation L% X-
knife, CyberKnife %ﬂiﬂﬁ%@ intracranial Lla¥ extracranial lesion, “?1!;0 SRS ey
SRT
Stereotactic radiation ﬁﬁi‘sﬂ% brain metastasis Lﬁalﬁuﬂ%mm%ﬁﬁ
gross lesion 91N whole brain radiation M%asluﬂiﬁﬁ tumor progress NAIAN
ﬁma\lﬁ whole brain radiation vL‘]JLL%I’J, limited lung / liver / spine metastasis
Tnefisnuam lesion laiesiin 3-4 lesion wazawa sifin 67 cm. laef lesion

AI (3 Y A v AV ¥
YWIOBIANS WSJW‘JDiW]J‘JSﬂEWN \lﬁémﬂ

N1sQ19Sv~ (stereotactic radiation)

wiese Srmilimim ey lumsSmamSentumerhdinuarmasnm
¢eien 1 loco-regional treatment WBAAMSN&L gzl curative treat-
ment 6’%@maauﬁmé’mwmﬁa@%’immg’{ﬂw LasEieaa local symptom Pyl
fiheld o el palliative treatment Wefinuasds Snwlsenaudy mawe

59" nmeuan (external beam radiotherapy) Wa em3b viEerlag (brachytherapy)
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Hagiiumaluladnmes™Snm ldwamnfanih ldsnnie 1w ludesnmg
¥ 4 | £ 1 o a v A g d{ ay a 2
Fosmsidathameng s gndfpsusiug uazantBanass dalilatiionndidhafesli

toufl o Waanlsy nEnmlumsnmszSaaragmnmiinaasgihe

1N 1501000

1. Halperin EC, Perez CA, Brady LW. Priniciples and practice of radiation oncology.
5th ed. Wolters Kluwer: Lippincott Williams & Wilkins; 2008.
2. Gunderson LL, Tepper JE. Clinical radiation oncology. 2nd ed. Elsevier Health Sci-

ences; 2006.
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