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WA UAITA, BTN LALITER, 23A51 S9ANAY

191598511 NIAFTITIAINGT ADSUNNEAIAAFATINTNEILIA NMINEFENTAA
2 OUUFIMAY WINATINT [ALNNENTaE NG 10700

unun

AINATAVENADNUINNNELTIATINT wud’]ﬁ'ﬁﬂmu@’ﬂqamzﬁ\uﬁ'ﬂqm@ﬂLﬁumn%uhﬁ')w:mmm 10
T frunntaewnindfiaelwitezanns 164 seluflne. 2557 Ao 2.4% mm@ﬂfmmﬁ\mﬁlm%\mmmm
Trawenuna@ang) whaudeuiuiing. 2547 Aataaiiies 91 e’ silaraniedine nedmidinen auz
u,‘wmmzﬁm%ﬁ?wnwmmaiﬁﬁimﬁmﬁmﬁﬂLmemmLL@%ﬂmﬁﬂqalw&qLﬁ@ummﬁfmﬁﬁﬁ?ﬂmﬂuﬂ%@Lmﬂ
1T w.e1. 2547 LL@V”mefnmm”Lmﬂmqm@Lufm”LumﬂgumLmvumsmmfrm@a@uummiumummﬁﬂmu,@v
nadhaidssmnnsinendiaaideyaagnisniunsinem AsusidaunnaaN .6, 2548- Lmﬂumngmuw A. 25517
wsiilasannlugasszazinan 5 Timanldideyamadnmeannsnenlusassmeiannudauudasonis
dpszazlsnnu FIGO staging system 2009° u,@:LmeMumﬁnm%@mﬁnmﬁf;ﬂ%ﬁﬁ*ﬂﬁﬂimquﬂuéﬂfm
nquALALILUNGY (intermediate risk)* waznaldenaditninludilaangueanuidesgs (high risk)®® mng
AMNFRINEN NAATFEAINEN AskAaRsATlAS AL anIaTndtaaifleyuegn e fidnariy
U5l (w.a. 2557) iediniAnunsinenlfmnzanuasidulilufianafeaiu sudeaiepmaudnlaldne
ﬁ’mwdwwmmﬁmﬁwmwﬁmﬂ@wwﬁmmiﬁﬁnmﬂ?a‘ﬂmlﬂm @ﬁwwmmf‘:ﬁ%qﬂizmﬁﬁ@mel,wémm;?'
ysimnadunianansinuzsiieyungniaafidsnelllusenireesiuiadnfeld A el lnifay
a4 lunedfriRlfeehamanzanstely

uuomumss?nwugt'loau:@\)lé'aqumgn 5 i , 4. e v e
1. guaufilsneyluszazidatnnsansnla

fuhefilummamsiiadtlsauastuiunatuiie (operable disease)
maneEimeindunziaesdeyungnazlfuns 2. fuheiidlseetluszazqnanuuarliananand e
dszifiuiapnnuidul/lfreenisiisia (surgical staging) 14 (locally advanced and inoperable disease)
frannansanigluangmisunndiannzniainunziie 3. flneffaninsanielymunsandminisdase
WinT uazunnd @iy tumor clinic saudanIs (ymedicm inoperable disease)
Ussfiupnuidnsesnessiuanngin leazidedlon 4. ;jﬂmﬁiﬁ%umithﬁmhimuﬁqu (incomplete
w6 ngw mmummqﬂﬁﬁmumaﬁnﬁqﬁ GR surgical staging)
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5. gibandnisnauidudnaeddsandsainilaiunig
$nuliludn (recurrent disease)

6. Hihedilsauninszaeluigu) lusene (distant

metastatic disease)

1. dlowniilspeglus:e:Agoawnsnurdnla
(Operable disease)

filaeazlfFunisinsin surgical staging (hysterec-
tomy, bilateral salpingo-oophorectomy- BSO, lymph
node sampling or dissection- LND, peritoneal washing)
Taaneudsannnisisingilaaazlifunsiinunsseay
TralnEaNAENNIATIANLLATHANTATIRN NN TN
il surgical staging A8 FIGO 2009 (APPENDIX 1)*°
wazdilaazlaFfunstsviduaingmuzunnsg uazunng
5a@5nen 1y tumor clinic Wefiansannisineiaia
(adjuvant treatment) faeIN17R78593 WA/ 138 N93NEN

1.1 wloeneglu low risk group

2 1 é’ Y o a [ %3

Jilhelunguilaifiasnisnisineaiunianainis
e - 4 4, ¥
NAFpLiasanHANLAeAanisnszanslealUisaniin

= ] a £ 1 al a

wiaadluteadinsutiasndn 5% wazilan1ananisn
o [=] %’ dldl a 1 F 7R 1 Yo
Fudludienizinuznagasnaanldtesndn 3% widn
arldlaFunNssnEIasNAqa IR N T fadudinay
T A Na T unFe LN N NES AN URINTHF

surgical staging N1ATLEIULAZINIZANLAD

1.2 gUoenog intermediate risk group

1gRnnsAnmn usneszmansugunn sl adjuvant
radiation therapy muwdsnstindinlugieieglunga
{@e9ULY intermediate to high risk Taawudnnnsli
adjuvant radiation therapy (pelvic radiation therapy-
PRT Waz/1i38 vaginal brachytherapy- VBT) 5?142@’1&’1?0
Lﬂ'm@mimuamimLfaww:mwﬁmL?Nnmuu,ﬁdwﬂ;i
WUNRERsIN170nTART AT UL e gt et 1a Tl

ﬁqammﬁﬁjﬁﬁmﬁ@aﬂﬁmuﬁi@iﬂ Tnaduuanislunng FRTUMSEER 21018 (ngna 2)

Nansauie linssneasnlne i Liama risk groups ™

(A9 1)

APPENDIX 1:FIGO 2009 staging system iFaiuifiguiy FIGO 1988 >
Surgical-Pathologic Findings FIGO 1988 FIGO 2009
Tumor limited to endometrium 1A 1A
Tumor invades less than one half of the myometrium B
Tumor invades one half or more than of the myometrium IC 1B
Endocervical glandular involvement only IA -
Cervical stromal invasion 1B Il
Cancer cells in ascites or peritoneal washings 1A -
Tumor involves serosa and/or adnexa 1A A
Vaginal involvement (direct extension or metastasis) 1B 1B
Parametrial involvement -
Metastasis to pelvic lymph nodes INc1
Metastasis to para-aortic lymph nodes e 111C2
Tumor invades bladder mucosa and/or bowel mucosa IVA IVA
Distant metastasis VB VB

| L8033 91sASANALSLASNYLE:L:5VINELUS:INATNg
14 o5 21 aoud 1 unsaew - oguigu 2558



A5199 11 N3dnuLingugtasnnAu@en (risk groups)

FIGO Stage Endometrioid carcinoma upsct
cce*
1988 2009 Grade | Grade |l Grade |lI
IA Low risk Low risk Low - intermediate High
1B 1A Low risk Low -intermediate High-intermediate High
IC 1B High-intermediate High-intermediate High High
1A, MI < Low -intermediate Low -intermediate High-intermediate High
50%
A, M| > High-intermediate High-intermediate High High
50%
1B I High High High High
A A High High High High
1B 1B High High High High
Hnc HC1 High High High High
ez High High High High
\% High High High High

MI: myometrial invasion *UPSC: uterine papillary serous carcinoma **CCC: clear cell carcinoma

& 31A8n1314 adjuvant radiation therapy vl
{nnsAnE1 (PORTEC-2) wiauiauieisnisvednis
Fnen wudnsli adjuvant VBT PhdlEriannasnenTiften
el #5un1914 adjuvant PRT lugtlaefiflenu deser)
lungu intermediate risk (stage 1B, G 3 ﬁ@’]gl > 60 1,
stage IC, G1-2 ﬁmq > 60 T uazstage 1A, G1-2 uay
7l myometrial invasion lalifiuAsMilI0sANINT0S
myometrium) Tnein319 VBT alone nnsiianay (fTdin
nsilduansnsetiadteddymisadatungaitle
§U PRT (5.1% VBT vs 2.1% PRT, p= 0.17) 3au0 sl
ANLANGN9TR98AIINTRATART 5 Taasdia

(84.8% VBT vs 79.6% PRT, p=0.57) ﬁqﬁnqmﬁiﬁﬁu VBT
FnsnnianadnaAeAess LN WAL TEIUAN
luszazidaunuiisnndnguildiu PRT (12.6% VBT
vs 53.8% PRT)" FathiAsanunsaRansanli VBT alone
Tlungudihefngnn

= ¥ U d’/ an
uan1sAns e lunguilulsaneuadzsns
e O S T o
wudddnsnisnauidudndeamansiu 2% wazh

vaginal stump 3.8% NIENAINITTNEN T PRT U
VBT AMuNAIN9EI6AA surgical staging FagnanI0 e
wenlAfunan1sinE199n19ANE PORTEC - 2 LAY
lesannmwuin 1.2% mméﬂqaﬁiﬁ%mﬁﬂmﬁw PRT
uaz VBT Anadnadesluszezenasaszuuniafuems
Fuguussauidedin dohnlddnslsusuamanisinm
glaelungs intermediate risk L1 VBT alone fialumsng
7 3 Famna 5@ AR TeFINeN AnuEAEnS
Aananuiadununisiivdeyawasnunounanig
fnw1sag VBT alone Tutyﬂqanzﬁmﬁﬁi@iﬂiu@mmm

v '
o aAa y

vailenaazdeiansanld PRT ausae e lunsiing
ﬂfmﬁmmL?ﬁlmqqmmmﬁuLﬂu%ﬂﬁﬁmﬁaﬂmulﬁm
éﬂ')ﬂ‘ﬁlﬁ adverse risk features' 1L @1gunN97 60
T2, wull lymphovascular invasion®?, primary tumor
size > 2 91.%, { lower uterine segment involvement®

(13199 3)
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A15I9N 2:

(according to FIGO 1988)

wansdayanisinusosf@inwaundanisinsnlugiog intermediate risk group

Autho Follow up  Inclusion criteria TAH & 5yr LRR 5yr 0S
uthor
(months) (stage, grade, etc.) BSO PRT Observe PRT Observe
Adjuvant pelvic RT +/- vaginal brachytherapy
Aalders™ 1.9% 6.9% 90% 92%
) 120 - clinical stage | No LND
Norwegian all receive VBT all receive VBT
Keys15 GOG 99 68 - 1B, IC, lIA, 1IB LND 2% 7% 92% 86%
Cr(—:‘u‘[zb(—:'rg16 52 - 1B (G2-3) No LND 4.2% 13.7% 81% 85%
PORTEC-1 -1C (G1-2)
Blake'” ASTEC/ -1AIB (G3) 3.20% 6.10% 84% 84%
58 ' No LND
ENS -IC-1IA 1B receive VBT 53% receive VBT 53%
1 (G3, deep M, or 1.5% 5% 89% 90%
Sorbe™® 62 ’ ,’ No LND
DNA aneuploidy) all receive VBT all receive VBT
Setakormnnukul 2 3.5% - 90.8% -
elaromnuxd 62.8 JIBG3,ICG1-2  70% LND
(Siriraj data) receive VBT 93% receive VBT 93%
Adjuvant brachytherapy
- 1B (G3 & PRT VBT PRT VBT
. 278 > 60 1)
Nout !
45 -1C(G1-2 &ang> No LND
PORTEC 2 60 1) - 1A (G1-2 2.1% 5.1% 79.6% 84.8%
& < half Ml)
LRR: locoregional recurrence rate ~ OS: overall survival G: grade

LND: lymph node dissection
PRT: pelvic radiation therapy

MI: myometrial invasion

VBT: vaginal brachytherapy

1.3 guoeriag high risk group

anmsAnelusnassm AT Reufenssdinens
WWn1s5neEaTnsaeeaitntnrsentsldFa@snen
wugnnslfanafitingaldsslamilunnsifia PFS
(progression free survival) Waz OS (overall survival) 16

Andanislinnsinwasusaiadsnemm % (

AN9797 4)
1 1 =3 v =8 Q‘ a 1 % VYo o
wsinenalafmulAinsAnEuRNRNwLIN N @SN e
saufiunsldeefiintmiasiiunanisauaulsalia
U % a o o = 1 = :// v
nannnsldaaitingdaiesasnaneanvialudu PFS uas
0S ***(m19197 5) Nanelaifdasgidaanlunisld
masnednlugisanguiliiesainfiannumainuane
luanwouzaeadile, svazanslsnuargrading 1845019

' 21803 Q’]SH’]SHU’]HUS\JHSDU’] la:u:80aneivus:nAlng
16 oA 21 aduil 1 unsAL - ouigu 2558

inlinnsinlutlaaiiugsiianuuansaiuluwumi
289N1T N1 9T NELETNANNUAINNTHNF A miuﬂ%uu
FafinnsAnuniitndasfiunisiednmndeuuanid
winnzanlunsinegilaelungu high risk fifagaase
uan3AnEsiall (PORTEC-3, GOG-249, GOG-258)

v
o

ot dagyaanngilaelungs high risk lawizanaiian

U
v

SUnsinEnAne S AREN IR N oW A (AU
69 118l) WU T ERIINInAL T RN uAYE R
m@nnmmm‘imiﬂ%qu%uj 29959N18 (distant
metastases) 1#igefislszanns 9.5% uaz 25.4%° mw
anfy &T\iﬁuumm\ﬂumﬁnmluﬂ%}ﬂuﬁiqﬁLLmTﬁm
dWunsfnenfaniuseudnanisldeafitdniauasied



AN919% 31 LunenslEnnsinedTNAENAINN9ENsA surgical staging

FIGO Stage Endometrioid carcinoma UPSC
1988 2009 Grade | Grade Il Grade Il CCC

IA IA - - VBT** Chemotherapy
+/-TDT

B IA - VBT** VBT** Chemotherapy
+/- TDT

IC B VBT** VBT** VBT + PRT+/- Chemotherapy
Chemotherapy +/- TDT

A, MI < 50% - - - - Chemotherapy
+/-TDT

A, Ml > 50% - - - - Chemotherapy
+/- TDT

1B Il VBT + PRT VBT + PRT VBT + PRT +/- Chemotherapy
Chemotherapy +/- TDT

1A A Chemotherapy *** Chemotherapy *** Chemotherapy *** Chemotherapy
+ PRT & VBT + PRT & VBT + PRT & VBT +/-TDT

1B B Chemotherapy *** Chemotherapy *** Chemotherapy *** Chemotherapy
+ PRT & VBT + PRT & VBT + PRT & VBT +/-TDT

e Nec1 Chemotherapy *** Chemotherapy *** Chemotherapy *** Chemotherapy
+/- PRT & VBT +/- PRT & VBT +/-PRT & VBT +/- TDT

ez Chemotherapy # Chemotherapy # Chemotherapy # Chemotherapy
+/-TDT

IVA IVA Palliative chemo Palliative chemo Palliative chemo Palliative chemo
+/-RT +/-RT +/-RT +/-RT

IVB VB Palliative chemo Palliative chemo Palliative chemo Palliative chemo

+/-RT

+/-RT

- aziian70u1 1 s59A lunsadniilu stage IA Grade Il 7 myometrial invasion

P

. , ,
- yiailagita19aun 1k PRT sausiag 14 lunaciii incomplete surgical staging uastjilaglasumstsziliuuaadnlsdseslaafianuisnuiuldainnmnesed

Filadeuuazgilog IWlAsun5:8H complete staging WaLAN

o lunsidiiilu stage IIA- 111CT |

P g

ANTDANANT

Tunguunn

co Ao

eFNATNIH1919

+/-RT

>

+/-RT

o o

s linssneuasusaefadsne iadluideyanisizinislussay

Phase Ill randomized control trial taw1z lungugiaeiiilu stage Il fsmaruanilulunsisdsnmsaunveuadings usviaddnisdnsdaunasing

DnsliNdsnsaudaeasdloniaiienanismuaulsa lusewdansuldandnis g uadinaiees s 29-31

# Wansndnanefadiieu salvage therapy

- UPSC: uterine papillary serous carcinoma iag CCC: clear cell carcinoma qeia904 1%

ANNAININNIEAN

vo oo

- PRT : pelvic radiation therapy VBT: vaginal brachytherapy Ml : myometrial invasion

NATN,

TTuu 1 tumor directed radiation therapy (TDT)
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A9199 4: M9ufFuufianszdnanisli adjuvant chemotherapy M adjuvant radiation therapy Tugftlaangu

ANLAENEA (high risk group) (according to FIGO 1988)

Author Inclusion  TAH-BSO Study 5yr PFS 5yr OS LRR DM
GOG 122 - -1V Pelvic -Random  WAI AP WAI AP WA AP WAI AP
Randall SPAN = WAIVSAP a5, 50%  42%  54%  13%  18%  22%  18%
2006 sampling
(residual
tumor
<2.cm)
Italian -1IC G3 Pelvic & -PRT vs PRT CAP PRT CAP PRT CAP PRT CAP
RM i -lla-b,G3 PAN CAP
aggr mramee, ‘ 63% 63% 69% 66% 7%  11%  21%  16%
2006 > oMl -1l sampling
JGOG - 1C-llIC, = Pelvic -PRT vs PRT CAP PRT CAP PRT CAP PRT CAP
2 oMl +/- PAN AP
033 & / c 84% 82% 85% 87% 6.7% 7.3% 135% 16.1%
Susumu LND
20087

AP: doxorubicin/cisplatin,

CAP: cyclophosphamide/doxorubicin/cisplatin, MI: myometrial invasion

LRR: locoregional recurrence, DM: distant metastases, OS: overall survival, PFS: progression free survival

WAI: whole abdomen irradiation, PRT: pelvic radiation therapy, LND: lymphadenectomy,

TAH-BSO: Total abdominal hysterectomy and bilateral salpingo- oophorectomy

Fnen Beaziansanmuszazanalsanas grading tnadl
WUANNAIANTNET 3

Tunsdlfidnmuznianesina iy clear cell
carcinoma %38 uterine papillary serous carcinoma a¥
sofugilaefieglunguanuideegs uazaziarsnn
gafitidaidunsfneudannnevaanisiifnuas
fansnlinesinwdinsoefadineiume T

1.4 Usurusvalunsii adjuvant radiation therapy s
navniswwin %

AR a5 ad 815U postoperative radiation
therapy ANNATLUZINTRY American Brachytherapy
Society (ABS) ﬁﬁﬁ?ﬂumﬂi#ﬁ high dose rate vaginal
brachytherapy (HDR VBT) tieaeinainennzasoniy
nsld PRT famnanadt 6

2. qUosnilsneglus:e:anawna:liawrsnuininla
(locally advanced and inoperable disease)

wugloanilsngnatneanlluanuagnlaun

vagina, parametrium, bladder, rectum, bowel Tugiag

| L8033 91sASANALSLASNYLE:L:5VINELUS:INATNg
18 o 21 avui 1 unsaew - oguigu 2558

1 dyl a U o v £ % al o o
nguilaziansanlinnsinmsenisieneitne waz/
13RFINALNNF N A8 RRIN1TNE SR NANEUan
wazn19lbd IR AudneursealsAiNLLATaNIN
a?'wamré’ﬂqa Lasia1TuINITHIAA (salvage

o E dl a g o v
surgery) Aunasludilnennauauasnsanisinufae
gARINTA waZ/MIANNIF NN A5

3.  glosndanwstomalimurandmsunisuinda
(medical inoperable disease)

azfinsiinislsziiusealsanaznisgnanusaeann
wqq{qﬁﬁﬁ@f{fﬂﬁfawmuﬁaﬁﬂLLWNLmeiqﬂmmm
saelen lunsiifilsndengnnelunngn Tidinnsgnana
aanliluanuagn azarsunlinieinendu tumor
directed radiation therapy'® Tagiazfiansunliinisans
Fa@annnneuen (external beam radiation therapy) haz/
v7an3ldusig (intracavitary brachytherapy) WA
Aumiaessaslsa Inaduuan1anisninuuaLBunuied
faennainIAe intracavitary radiation therapy TN
agRng Wiedaniunsli external beam radiation
therapy PNANST 72



A1519f 5: n3linnsineeudog adjuvant radiation +/- chemotherapy Tudilenguanai@ssge (high risk group)
(according to FIGO 1988)

Inclu-
sion TAH-
Author Study 5yr PFS 5yr OS LRR DM
stage/ BSO
grade

GOG  -IC-lIC  Pelvic  All patients—PRT ~ CMT No CMT No CMT No CMT no

347 & PAN 50 Gy +/- PANRT  62% 62% 62%
(Phase sam- Random — Adj A
I pling vs no Rx No No  62% 62%  No No  16.3% 22.5%
data data data data

Finnish - 1A/B Pelvic  All patients - PRT ~ CMT No CMT No CMT No CMT no

trial® G3-1C LND 56 Gy (split 62% 62% 62%
(Phase  to IlIA course RT)
) G1-3 Random-Adj gy 10, 84.7% 82%  84% 24% 41% 202% 13.8%
CEP vs no Rx
NSGO- - - Pelvic  All patients - PRT ~ CMT No CMT No CMT No CMT No
EC IA-C & PAN (=44 Gy) withor ~ 79%* 72% 83% 76% 12% 16% 81% 74%
-9501/ sam- without VBT
EORTC- pling Random- Peri RT
55991° chemotherapy vs
(Phase no chemotherapy
1) (AC +/-Paclitaxel)
RTOG  -IC,  Pelic PRT45Gy+VBT CMT81% (4yr) CMT85% (4yr) CMT 5% (4yr) ~CMT 19% (4yr)
9708°  grade  &PAN + Concurrent
(Phase 2-3 - sam- Cisplatine
1) 11B-I11 pling Paclitaxel +
Cisplatin x 4
cycles
Seta-  -IC,  Pelic  -PRT+ VBT +/- 66.2% 71% 9.5% 25.4%
kornnu- grade3 & PAN chemotherapy (5 yr DFS)
kul2 - A, sam-
(Siriraj  1IB=1ll pling
data)* - UPSC,
CCC

Adj: adjuvant, Rx: treatment, PRT: Pelvic radiation therapy, PAN RT: Para-aortic lymph node radiation therapy, VBT: vaginal brachytherapy, A:
Doxorubicin, CEP: cyclophosphamide/epirubicin/cisplatin
UPSC: uterine papillary serous carcinoma, CCC: clear cell carcinoma

* dludayatanzgilag high risk 81491 69 $18NFUNTINEIAENETNE +/- chemotherapy (T5LagfilA31 chemotherapy 1iien 7 718)
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AN599 6: NI MUALBINURAA MU eNzF By NAgN N ENAINITHNER

Vaginal brachytherapy alone (VBT)

PRT (Gy) No. of HDR HDR
(1.8-2 Gy/fraction) fractions (dose/fraction)
- 3 7.0*
- 4 55

Equiv. dose (late
effects with DRF)

Dose-specific Equiv. dose for
point tumor effects

0.5cmAann 29.8 23.2
mucosal
surface**

0.5cmAann 28.4 21.1
mucosal
surface**

Pelvic radiotherapy and vaginal brachytherapy (PRT and VBT)

PRT (Gy) (1.8-2 No. of HDR HDR (dose/
Gy/fraction) fractions fraction)
45-50 2 55

Dose-specific Equiv. dose for Equiv. dose (late

point tumor effects effects with DRF)
0.5cman 58.5 53.7
mucosal
surface™*

“ylatineAnvueLFuSNFsReA T Lara LA TITeIN 12 AU S RIAAL LA LLFNTF R bladder wag rectum [agilunsdin ldusfaAsaniun1ra18598900

AEUBNAZAIMUALFNIASE rectum LAz bladder 11 5.5 Gy/fraction (794 EQD2 #8 bladder U rectum winriy 62) daulunsainiilunisldus

FFNeveeAEd1LFuuRAse rectum WAL bladder 1k 5.6 Gy/fraction (WigLWiniL EQD2 28.9) 19iansaun ldus59a 4 a9 (5.5 Gy/fraction)

“ 3714 Ovoid aziMUALFNIER 0.5 cm 7N tip Y8 applicator @2 1un 37 14 vaginal cylinder AsAvuALFuNUIARAINER 0.5 T4,

411 vaginal surface

4. uosnlasunisundaliasuiou (incomplete
surgical staging)"

A o o

=2 L | 9

‘M&I’]F;Iﬂ\iEﬂ']?;ﬁ/]&l’][ﬂﬁ&lﬁ@uﬂl,mzi\ﬂﬂﬂ@ﬂﬂ')ﬂ@ﬂm{i}
au Tnaflaladin pelvic lymph node sampling/
dissection, para-aortic node sampling sounalallein
peritoneal washing for cytology evaluation Tuszmdng

1 o ¥ ) 1 z v Vas a %
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4.2 sluﬂitﬁ‘ﬁl S} stage IAﬁﬁ myometrial invasion
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(medical inoperable) vizagienzisadayuagniliamsnnnsinla (locally advanced and inoperable disease)

Vaginal brachytherapy alone (2D Brachytherapy)

EBRT (Gy) (1.8 Gy/F) No. of HDR fractions

HDR (dose/fraction)*  Equiv. dose for tumor

Equiv. dose ( late

effects effects with DRF)
- 4 8.5Gyat2cm. 52.4 42.6
- 5 7.3 Gy at2cm. 52.6 411
- 6 6.4 Gy at2cm. 52.5 40.3

Pelvic radiotherapy and vaginal brachytherapy (2D Brachytherapy)

EBRT (Gy) (1.8 Gy/F)  No. of HDR fractions

HDR (dose/fraction)*  Equiv. dose for tumor

Equiv. dose ( late

effects effects with DRF)
45 2 8.5Gyat2cm. 70.5 64.5
45 3 6.3 Gy at2 cm. 69.9 62.8

3D-Image Guided Adaptive Brachytherapy

Image Modality Target Volume

MRI-guided High risk clinical target volume (HR-CTV)
brachytherapy Intermediate risk clinical target volume
(IR-CTV)
CT-guided Clinical target volume (CTV)
brachytherapy

*HDR doses are specified at 2 cm from the midpoint of intrauterine sources.

5.1 gooenliipesunissnuAoesod

RNz Ty tumor directed radia-
tion therapy 1unn519% PRT vi3e para-aortic radiation
therapy Wax/47an3 i VBT waziansaun Wanaltingm
FAuAaE

5.2 guveninglAsun1ssnuIAdesvaU iU

TRansunineaqenislfaniaiitings wazsvize
nsldenaasluy Lazanaazivansaun i tumor directed
radiation therapy 1Fmuanumnnzau

Dose objective

D90 > 80-90Gy in EQD2
D90 > 60Gy in EQD2

D90 > 60Gy in EQD2

6. lownilsAuwsns:0elunduslusionie
(distant metastatic disease)

arianrn N1 N H L ARAARINITATNA LU
saelspin IR NNTEUTIAeAaan, InsnaiuLizana
- - . X
Waaduilszam, dennislasdlusay vetiaziiansnn
SnunfnsieARNinggg, N125NAIe5R, snaasluu uaz/
PN N2 AU ABIDINNIATNANNINH AN
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The Effects of Treatment
Position on Normal Tissue Dose In
Prostate Cancer Patient Treated with
Intensity-Modulated Radiotherapy

Kulachatr Phukosi, Chomporn Sitathanee,

Department of Radiology, Faculty of medicine,
Ramathibodi Hospital, Mahidol University, Thailand

Abstract

Purpose: To prospectively assess the effects of prone vs. supine treatment position on the dose to the rectum and
bladder in prostate cancer patients treated with intensity modulated radiotherapy (IMRT).

Materials and Methods: Thirteen patients with prostate cancer (7 post radical prostatectomy and 6 intact prostate)
were prospectively treated with curative radiotherapy in Ramathibodi hospital between January 2013 and June 2013.
All patients underwent a planning CT scan in both prone and supine treatment positions. The planning target volumes
(PTV) and organ at risks (OARs) were delineated in both positions. IMRT plans were generated on each patient. A
minimum of 95% of the PTV must receive 100% of the prescription dose, and the maximum dose should not exceed
107%. Dose-volume histograms (DVHs) were analyzed to evaluate rectal and bladder doses in both prone and supine
positions.

Results: Mean, minimum and maximum PTV doses were not different between supine and prone position. Rectal
volume in prone position were significantly larger than in supine position (p = 0.01). Mean rectal doses were
slightly lower in prone position but were not statistically significant. Bladder volume in prone position were signifi-
cantly larger than in supine position (p = 0.0007). Mean bladder doses were statistically significant lower in prone
position.

Conclusions: From this study, rectal doses were not statistically different between the 2 positions, but bladder
doses were lower in prone position. However, this is a result of larger bladder volume from more bladder filling.
Due to more set up uncertainty and patient discomfort, we still use supine position in prostate cancer patient treated

with IMRT.

Keyword: Intensity-Modulated Radiotherapy, prostate, treatment position

Introduction

Prostate cancer is the most common cancer
among men in the United States and is a significant
source of morbidity and mortality“). In 2009 prostate
cancer was the 5th leading site of cancer in Thai male®.
External beam radiation has been widely used in
treating prostate cancer. Advanced radiotherapy
techniques available today, including intensity-
modulated radiotherapy (IMRT), are remarkably
effective®®. These technologies had allowed
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considerably higher doses of radiation to be delivered
to the target with relatively lower doses to the organs
at risk (OARs) and surrounding normal tissues.
However, delivering adequate doses of radiotherapy
to target position near OARs remains a challenging
task because the tolerance dose of OARs is an
important dose-limiting factor. The target is not well
separated physically from OARs. Theoretically, the best
way to deliver adequate doses to the target with
relatively lower doses to the OARs is to increase the
distance between the target and the OARs. Itis possible



that optimizing the dose distribution by changing the
treatment position from supine to prone may further
decrease the dose to normal tissue.

Materials and methods

Thirteen patients with prostate cancer (7 post
radical prostatectomy and 6 intact prostate) were
prospectively treated with curative radiotherapy in
RAMATHIBODI hospital between January 2013 and
June 2013. All patients underwent a planning CT scan
in both supine and prone positions. CT simulation was
performed by a GE CT simulation system, using 1400
kv and 400 mA. Simulation images were obtained
every 2 mm interval from above the iliac crest down to
the perineum in both treatment positions. As a patient
immobilization device, Vac-Lock™ cushion was used
to immobilize the patents’ legs in supine and belly
board in prone position. Each patient was prescribed
laxative drugs in the evening prior to CT simulation.
Approximately 30 minutes prior to the initial treatment
CT scan, the patients were instructed to void then drink
500 ml of water. The supine scan position was per-
formed followed immediately by prone position within
less than 10 minutes. The CT scans were transfered
to the Eclipse® radiotherapy treatment planning system
version 8.9

Structures delineation

Clinical target volumes (CTV) and OARs, such as
the rectum and bladder were delineated by the author.
Then 3-4 months later, the author performed target
delineation again to evaluate intraobserver variation.
The CTV for intact prostate consisted of the prostate
gland plus the seminal vesicles. The CTV for post
radical prostatectomy was contoured according to the
RTOG contouring atlas®. The planning target volume
(PTV) includes the CTV plus an 8-mm margin, except
at the prostate gland-rectum interface, where a 5-mm
margin was used to decrease the risk of rectal toxicity.
The external wall of the rectum and bladder were
contoured. The craniocaudal rectal extension was
defined as the first CT slice above the anal verge (cau-
dal border), and the cranial limit was defined as the
first slice below the sigmoid flexure. The bladder was
contoured in its entirety 69 Ppelvic lymph nodes were
not treated in this study.

Treatment Planning

IMRT plans were generated by the Eclipse®
radiotherapy treatment planning system version 8.9
using the beam data of Clinac iX. Two treatment plans
were generated for each patient (supine IMRT and
prone IMRT). Forthe IMRT plans, a nine-field coplanar
with segmental multileaf collimation delivery technique
using 10 MV X-ray was used. Plans were optimised
using an inverse planning module, which uses a
gradient optimisation algorithm that permits real-time
modification of the optimisation parameters and
encourages user interactivity to minimise the overall
optimisation time. Our plan acceptance criteria for
prostate IMRT were as follows. A minimum of 95% of
the PTV must receive 100% of the prescription dose,
and maximum dose was always less than 107%.
Prescribed dose for intact prostate was 76-78 Gy
delivered in 38-39 fractions and prescribed dose for
post radical prostatectomy was 66-70 Gy delivered in
33-35 fractions ®”. Rectal constraints must be met
such that no more than 30% of the rectal volume may
receive 65 Gy (V65<30%), and no more than 70% of
rectal volume may receive 40 Gy (V40<70%). For the
bladder, no more than 25% of the bladder volume may
receive 75 Gy (V75<25%) and no more than 80% of
the bladder volume may receive 40 Gy (V40<80%).
The rectal and bladder volumes on the prone and
supine scans were compared in each case.

Data collection

The data were collected case by case using
Eclipse planning system and compare dose to rectum
and bladder based on dose-volume histogram (DVH).

Statistical data analysis

The DVH of the rectum and bladder of the prone
and supine treatment positions between post radical
prostatectomy and intact prostate were compared for
each patients. Dose-volume end points used to com-
pare the supine and prone plans included the mean
dose and dose constraint. The statistical difference
was determined by a two-sided paired t-test.
Differences with p< 0.05 was considered significant.

STATA 12.0 (StataCorp, College Station, Texas,
USA) was used for all statistical analyses.
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Informed consent

The study was approved by the ethics review
committee on research involving human subject of
Ramathibodi Hospital, Mahidol university. Informed
consent was obtained from each patient before
enrollment. The study was supported by the Faculty of
Medicine, Ramathibodi Hospital.

Results

From January 2013 to June 2013, thirteen patients
(7 post radical prostatectomy and 6 intact prostate
patients) were treated with curative IMRT. All thirteen
patients were scanned in both treatment positions.
There was no significant difference in volumes of the
PTV, bladder and rectum between the firstand second
contouring (Table 1).

Planning target volumes (PTV)

In post radical prostatectomy group, the mean
PTV for the supine was 253 cm®and prone was 269
cm® (p = 0.31). In intact prostate group, the mean PTV
for the supine was 169.9 cm®and prone was 169.8 cm’
(p = 0.98). Mean, minimum and maximum PTV doses
between two positions were not significantly different
(Table 2).

Rectum volume and dose

Post radical prostatectomy group

The mean rectal volumes were 56.87 cm’ and
83.22 cm®, in supine and prone respectively, which
were statistically different (o = 0.01). The DVH analysis
of average rectal dose between two positions in post
radical prostatectomy group showed no statistically
significantly difference but tended to be lower in low

Table 1. The variation in contouringvolume of PTV, rectum and bladder

Prone Supine
p-value p-value
First time Second time First time Second time
PTV (cmB) 223.2 224.2 0.05 214.6 213.6 0.28
Rectum (cm®) 85 84.8 0.74 62.9 62.5 0.35
Bladder (cm?) 308.4 306.2 0.06 189.9 188.6 0.36
Table 2. The PTV dose in supine and prone position.
Post RP Intact prostate
Dose (Gy) p-value p-value
Prone Supine Prone Supine
Mean PTV volume (cm3) 269 253 0.31 169.8 169.9 0.98
Average of mean PTV dose (%) 102.9 103 0.8 103 103 0.19
Average of min PTV dose (%) 89 90 0.31 90 89 0.6
Average of max PTV dose (%) 107 106 0.4 106 107 0.44

rectal dose constraint (V30 — V50). In higher dose
constraint (V60-V70) supine position was superior to
prone position (Table 3).

Intact prostate group

The mean rectal volumes were 70.1 cm®and 87.15
cm?®, in supine and prone respectively, which were not
statistically significantly different (p = 0.07). The DVH
analysis of average rectal dose between two positions
in intact prostate group showed no statistically
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significantly difference. In high rectal dose (V75) supine
position was tended to be lower than prone position
(Table 4).

Bladder volume and dose

Post radical prostatectomy group

The mean bladder volumes were 181.4 cm® and
3284 cm’, in supine and prone, respectively, which
were statistically different (p = 0.0007). The DVH



Table 3. The rectal dose in supine and prone position in post radical prostatectomy group.

Prone Supine p-value
Average of mean rectal dose (cGy) 3975 4073 0.77
Mean V30 63.8% 67.2% 0.58
Mean V40 47.2% 52.5% 0.37
Mean V50 38.5% 39.6% 0.78
Mean V60 25.9% 25.2% 0.82
Mean V65 18.0% 16.4% 0.57
Mean V70 2.7% 2.3% 0.26
Table 4. The rectal dose in supine and prone position in intact prostate group.
Prone Supine p-value
Average of mean rectal dose (Gy) 3410 3709 0.34
Mean V30 49.3% 55.5% 0.17
Mean V40 37.4% 43.2% 0.17
Mean V50 28.4% 34.4% 0.08
Mean V60 21.0% 24.1% 0.34
Mean V65 17.6% 20.0% 0.46
Mean V70 14.5% 15.8% 0.53
Mean V75 10.9% 7.2% 0.18
Table 5. The bladder dose in supine and prone position in post radical prostatectomy group.
Prone Supine p-value
Average of mean bladder dose (cGy) 3568 4383 0.03
Mean V40 47% 59% 0.23
Mean V55 31.2% 40.8% 0.06
Mean V60 27.7% 36% 0.06
Mean V70 7.35% 8.41% 0.61
Table 6. The bladder dose in supine and prone position in intact prostate group.
Prone Supine p-value
Average of mean bladder dose (cGy) 2987 3823 0.07
Mean V40 33.5% 45.4% 0.045
Mean V55 21% 30.5% 0.03
Mean V60 18.3% 27.4% 0.03
Mean V70 13.8% 21.8% 0.02
Mean V75 11.3% 18.7% 0.03
Mean V80 4.6% 10.8% 0.04
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Figure 1. DVH of rectum in post radical prostatectomy group.

(A = prone position, O = supine position)
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analysis of average bladder dose between two
positions in post radical prostatectomy group
demonstrated marginally lower in prone position (V55
and V60). In V40 and V70 mean bladder dose between
two positions were not statistically significantly different
(Table 5).

Intact prostate group

The mean bladder volumes were 200 cm® and
285.2 cm’, in supine and prone respectively which
were statistically different (p = 0.02). The DVH analysis
of average bladder dose between two positions in intact
prostate group showed statistically significantly lower
in prone position (Table 6).

Distance between seminal vesicles to rectum

In localized prostate cancer patients, the median
distance between seminal vesicles to rectum in prone
position was 0.79 cm and was 0.47 cm in supine
position.
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Figure 2. DVH of rectum in intact prostate group.

(A = prone position, O = supine position)
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Discussion

The purpose of this study was to evaluate the effect
of treatment position on rectal and bladder dose in
IMRT. Based on dose-volume histogram comparision,
this study found that in both groups of patients (post
radical prostatectomy and intact prostate), there were
no difference in rectal dose between prone and supine
position. In post radical prostatectomy group, the
rectal dose was not different but tended to be lower in
low dose constraint (V30-V50). However, in higher dose
constraint (V60-V70) supine position was superior to
prone position in terms of rectal sparing. In intact
prostate patients, all rectal dose constraints tended to
decrease in prone position except in the highest dose
constraint (V75). We confirmed that rectal doses were
not different between prone and supine position in both
post radical prostatectomy and intact prostate patients
but tended to be lower in prone position. In patients
with intact prostate the effect of prone position was
more pronounced. Few previous studies demonstrated



that prone position was superior in decreased rectal
dose *'?. Zelefsky etal.” assessed anteriorly prostate
shifting in prone position which affected on seminal
vesicles positioning and increasing in the distance
between PTV and rectum. In our study, we observed
that distances between seminal vesicles and rectum
were not significantly different between supine and
prone position but in two patients also seen the effect
asin the previous study. Kato etal."” compared rectal
dose reduction between prone 3D-CRT, supine 3D-CRT
and supine IMRT for prostate cancer. They found that
prone 3D-CRT resulted in more rectal sparing than
supine 3D-CRT and IMRT in most cases. The author
suggested that improve rectal sparing was due to the
anatomical advantage in prone position. The
puborectalis muscle pulls lower portion of rectum in
anterior direction causes upper portion of the rectum
highly mobile. Prone position tends to displace the
upper portion of the rectum posteriorly also the result
from increased pressure from abdominal content in
prone position. O'Neill et al"” suggested that rectum
sparing in prone position was better than supine
position due to increasing distance between PTV and
rectum, which from the reason that in the prone position
gravity caused the prostate to fall anteriorly which
reducing the overlap of PTV and rectum. In that study,
their protocol was not using rectum preparation, no
patient immobilization but they instructed patients to
have full bladder prior to CT simulation. MclLaughlin
etal. " showed that the prone position with jack-knife
angulation is inferior in rectal DVH compared to prone
flat position. The mechanism was related to passive
displacement of the rectum by abdominal contents in
prone position.

In this study we also studied the effect of treatment
position in post radical prostatectomy patients, which
the imaging from CT showed that the rectum moved
posteriorly and dilated due to anatomical effect.
However in this study has shown that the different in
mean rectal volume, which significantly larger in prone
position in all patients, this finding suggested that dose
to rectum was also reduced by the effect of increasing
rectal volume in both intact prostate and post RP
patients. The large rectal volume also had effect in
IMRT planning, causing relatively lower rectal dose as
shown in planning (Figure 1 and 2).This study
suggested that the reduction of rectal dose in some
patients resulted from the anatomical advantage of
prostate, seminal vesicles mobility and shifting as well
as the large rectal volume.

The bladder dose in this study was significantly
decreased in prone position due to position, shape
and size of the bladder. Due to the larger bladder

volume in prone position, the bladder doses were
lower. As observed in CT images, in prone position,
bladders were pulled anteriorly due to gravity and
position. Bladder volume in this study was significantly
different in prone position, even the time between
supine and prone position was within 10 minute. The
larger bladder volume in prone position was due to the
urinary incoming flow. The result in this study was
corresponding to previous study by Weber etal."? that
larger volume of rectum and bladder were correlated
with lower dose to bladder. Whereas other study by
Koelbl et al."” suggested that prone position using
belly board reduced the median dose to bladder and
small bowel in rectal cancer patient who treat with 3D-
CRT. That study showed that the superior in dosimetry
of bladder and rectum in prone position were
associated with larger volume. In previous study by
Pinkawa etal."” determined the prostate variability and
DVH with full and empty bladder. No special protocol
for bladder volume control was applied. The patients’
feeling of full bladder was the only criterion. The study
demonstrated that radiotherapy with a full bladder has
advantages reducing the dose to bladder and bowel.
The empty bladder can increase the bladder volume
in high dose region. They also noted that the bladder
volume was stable during the course of RT.

The disadvantage of prone position is set up
uncertainty. Bayley et al "® showed that supine position
caused less prostate movement than prone position
but no difference in isocenter positioning error or total
positioning error. Weber et al."? retrospectively
evaluated treatment position reproducibility without
immobilization devices. The isocenter shifts during
treatment in prone position were more than supine
position about 83% and 50%, which reflected a lack of
reproducibility related to patient discomfort. Further
study to evaluate accuracy and reproducibility of
patient set-up during beam delivery in both positions
should be done.

Conclusion

From this study, rectal doses were not statisti-
cally different between the 2 positions, but bladder
doses were lower in prone position. However, this is
a result of larger bladder volume from more bladder
filling. Due to more set up uncertainty and patient
discomfort, we still use supine position in prostate
cancer patient treated with IMRT.
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HaganninnlFann MRI azil soft tissue contrast An90
AMAN CT B AN ANUATEL IR TBIABUNZLT
WazIean (GTV delineation) LARANT1 F9nIWd 11 wa



12 Wananiganudnnistinnam MRI 10 register iU CT
TIEAAAINNARNALARDL INIAMUATE LI RTBIA DY
iZWJ"NE:I'J’m (interobserver variation) TAgae @

*)
n’lwﬁ 11 LAMN22ULUAYEN astrocytoma (WHO grade I1)
lun1w CT simulation (A) WiaLauiy
NI Fluid attenuated inversion recovery (FLAIR)

— MRI simulation (B)

)
NNWA 12 LAANIALLIAYAN glioblastoma multiforme (GBM)
1un m CT simulation (A) iFautAa iy
NN T1-WI postgadolinium contrast MRI (B)

Tutnansdl mevin CT Sensiiszlemfunsdifises
TaniTanaqnanululfanszgniiteiiniaulasuuasmes
nszanlndlAes W meningioma fasind hyperostotic
change a1NN13ANEN184 Khoo WAZADE WUIN MRI
aru1sadaglunisivuaveuanaeeseslsa (CTV

B)

delineation) 1¥5uda1a94 soft tissue regions fnd
fiu skull base Wazn1sld CT azvinliiiuseslsnlunszgn
187097 FethReuusain e CT sauy MRI lunns
delineation " faaginagan it 13

aein9lsfA N9 CT waz MRI dafuiiies
anatomical imaging liignansavenvauafLiaswes
saalsAmN biology 16 sanvialaianunsamITLR LI
vieduanesnd ALy FuiAedanamenanamaziin
mammwﬁmwﬁ'lﬂu molecular WLag functional imaging
Waelunisneununisinem ieldaunsaiivun
10119R9950813ARENIT AL AZ RN IAENNNR1859E
"Lﬂﬂ“azﬁ'f;uﬁziﬂﬁmﬁumﬁmmq i N9k diffusion MRI
(DWI) uan cellular density, perfusion MRI Uan
angiogenesis, diffusion tensor image (DTI) uan
neuronal tract ﬁzﬁ’]ﬁﬂg ifam}ll/\‘m’]ﬂ%' positron emission
tomography (PET) R magnetic resonance
spectroscopy (MRS) 1an metabolic activity Was cellular
proliferation \{lufu sauiy Ansimunnaiialunis
28597 e BunnsadlUienziumiaigesnis
yinlansnsnnaunalsnldfty daawmailafiaandn
simultaneous integrated boost (SIB) Y dose-painting

technique "

fiaae19n1sAn®IN1slE perfusion MRl Wag
dynamic contrast enhancement (DCE) lun17n1MLe
auANM9eiNA andupnantRvesiaunziiaiin
high-grade glioma %\‘iﬁ permeability a;\'i'%u il

intravascular contrast agent (gadolinium) F9R8NNIAIN

n’lwﬁ 13 LAANANEILZTAY meningioma 1U3190U medial aspect of right petrous apex 44 contrast-enhanced CT (A), bone-window CT
(B) k& T1-WI postgadolinium contrast MRI (C)
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capillary bed yaaiioiia Tnedaiflian relative cerebral
blood flow (rCBV) deazdaelfnsuiesumisessas
T3p7iiAn rCBV geusinedlalifiuain conventional MRI ™"
Fan i 14

mwﬁ 14 Anaplastic glioma

(A) postoperative T1-Gd MRI i 4 dtlavindsnisingn wudl
posterior residual enhancement

(B) co-registration 7:11919 N T1-Gd MRI il perfusion map
71 o 1anFesiy (@uaduansiia high rCBV %'q@gju@n
LML enhancement AiLaTN (A))

(C) 8 ABUNAIAINNNIANESIA WUl posterior recurrence 7t
AU (B)

o 1 ¥ . . .
fivaginanisAnEnnisld MR spectroscopic imaging
(MRSI) ln139790 010138121593 1 glioma T convert
raw data a1n MRSI 11 grayscale Tae/ldAn choline to
creatine ratio (Cho/Cr) A4n1WH 15 LASWLINANALA
a7n T1-Gd MRI lugjndiniwain MRSI lusinuuiend
Cho/Cr >3 uaznIwain T2-Wi lunnanaundsi Cho/
Cr>1 L&AID4N"T overestimation 484 conventional MRI
1138 overtreatment 929 normal brain tissue 11484
] cal o 1 d’ [~ =< o ]
aei4lsfin delafiAn cut-off level MilunmsgnuAsdalal
s M lunedJim " wazluannisAnulden choline

to N-acetylaspartate (NAA) ratio (Cho/NAA) W41
metabohcally active tumor (Cho/NAA index >2) @F;Iu’r]ﬂ
FumiaRiiuatn MRI wangassuiusumid un-
derestimation ™ uagelainisinunldagnaunsnans
AOYAMELAENTY uenani fes1iaveaniann MRS
TAunawInnas voxel Hawalug) (10mm x 10mm x
10mm) 11114 spatial resolution @

IspuziSoludsu:na:arne (head and neck cancer)

wiinluilaqiiu nstsziiudilelsanzifedsuenas
faraazlin1smsaaenig fauiu CT scan wluuan
iesannanunsnrinléine MHaalaiung waziedes CT
scan ldvialuifaumnlsanenung usinsnsaadag MRI
TuRTeNNNT INaTELNT DT extent 184 tumor 14
Faaundn Taeannzednafielunsdluaslsnus Samds
I‘Wix‘lﬂaﬂﬂ (nasopharyngeal carcinoma, NPC) %‘\‘l‘wuﬁ
intracranial extension lALATNNAFaN1TRANTLINT
$nen sandalasunaanannsallsald wainnsdne
wFeufieaunisnaanae CT fu MRI T NPC wudni
AMUNTOATIANL intracranial extension WAL 36.8%
WAz 77.1% mNandy visaRgtaeilsennns 40% lainy
intracranial extension a1n CT wAnLlAan MRI %‘aﬁfa
Wumsilaen staging WaY prognosis ﬁz‘hﬁ”m e e
HARBNIANUATLIIATEINIE IR Lanannil
TunsAneniganudinisld MRI @unsanusnanag
ananwliels pterygopalatine fossa (PPF) 1T ugae
04 Fanwii 16

(A) (B)

n’WWI 15 Brain stem glioma Tun1n FLAIR-MRI (A)

(C) (D)

“N;Jm choline to creatine ratio (Cho/Cr) wmmuslumw MRS

(B) LLm’LﬂJmuium@ convert raw data 1y grayscale (C) wazATANeaRAaemATA simultaneous integrated boost (SIB)
e BN Rl iumdsdanana (D)

' 21803 Q"ISH"ISHU’]HUSDHSHU’W 1a:u:503nevioUs:mAlng
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Y lermivaneaanisin MR simulation Jelsanzis
ATHELATAIAD ABN1TINATRLILATRIBUNZLS (target
delineation) Fiaatinan i 17 wanannid lunnsAnsnng
a8 59@lne 1En W CT-MRI fusion WLANANNNTDLAN PTV

va 1 2 = 1 al
coverage laandnnsldnan CT Wileatinafen wazan
Funnusedldfedanzddny T8un fuaues seninans
wazydululasion 1

IsAuziSusiougniunn (prostate cancer)

MRI duilunisnsaninsgudminlsansifasian
qNUNIN iasanamitldTanadaaiumnn suasauen
ﬁ@uuzﬁ\manmﬂLﬁ@ﬁi@uﬂﬂﬁiaﬁmmu‘imrﬁiﬂm@ﬂwmn
UnRaziiudnsuzaes peripheral zone W{u&219 (high
signal intensity) lunaw T2-WI wazaziiiu tumor lu@an
(low signal intensity) u@m’mﬁ ﬁ\uﬁumi@nmm@ﬂ
uﬂﬂﬁi@u@ﬂ‘wu’m (extraprostatic extension) VECIRE
gnanlilfaadanylndiAeidy neurovascular bundle

waz seminal vesicle ' l&@ae fanwi 18

AINNSANHINLIINNTIN AT LLUALDIFANGNUNIN
AaEinIW CT §In overestimate IUIATBIADNYNUNIN
1lavunou 27-43% Tnaany luLiann prostate apex g
4 MRI simulation azaaalHunneiuaraLnuassian
gnNuNIN, seminal vesicle maeastazdnadsdy
rectum, penile bulb 144 A 172 Fanawdt 19 Satag
Wranun s FunnusaR (dose escalation) S
figinens luanfenfufian Bunnsedlldeesenzng
Hunnrannat1aAEIaInnITeneadgas wanani
A miunsinisaneis@ndanisinsinlulsanziesiangn
911N 11991 MRI AR seleemsiluidnsan CTV prostate
bed lunranefadiduiu Inaanlsd 9-13 % lnaianie
NIANY superior %QLﬂmﬁmmmm bladder neck Way
remnant 284 seminal vesicles d94N1941% inferior ?EQ
luL3ins anastomosis aziiul@daiaundnlunan T2wi
MRI &V

IsAuz1Svdnldnsv (rectal cancer)

dusulsauzifeanldnse Tuilaqiiufiadn MRI &
anudnAtylunisuennisgnatuaesisalanIz igunis

i 16 waneniagnaliéls left cavernous sinus (A)
(qneAs@nn) uag left PPF (B) (gnAs&uo)

NN 17 Lang gross tumor volume (GTV) target delineation
{sANLIS9ATHZLATANAD

(A) TepuziFanaslngeayn
(B) Tepuziielaual (base of tongue)
(C) TspuzITarauNaNTa
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") (B)

(©)

DINA 18 UAAIANHIUETBNNII4NAINEBNUBNFABNGNUNIN (extraprostatic extension) (A, B)

magnaliéls neurovascular bundle (C) uaz seminal vesicle (D)

AT 19 WiBLFisLnn CT simulation W&z MRI simulation
PRUMLIT04 prostate gland (CTV) (A), prostate apex (B),
seminal vesicle (gnAsau1alunin CT gnAsdanlunin MRI) (C)
LAz penile bulb (D)

| L8033 91sASANALSLASNYLE:L:5VINELUS:INATNg
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qnmwx@%uﬁiwj 209W1l9AN 14 nsgnanlilieadeng
TNEALS LAAONTNIESS Fedelunsenszer0lsh
(staging) fiusidn Tnedl sensitivity WA specificity g4719
71-01% A 78-100% AuansL InefeunziSaisiuann
MRI Sinfiannadnnds dundn wasvneann anal sphincter
NNNINAINATN CT sandaiussasvinessninafiaunzida
ﬁu@;@ﬁmﬂuﬁﬂﬁmd (mesorectal circumference) %‘\‘1
uiladudnAnylundaasnisinfalaznisiinaniaie
local recurrence daalfuwndarunsaissiduaauian
w9308 lsalfatnagnaeausign n13vin MRI simulation
filsTemiBialunataaan overestimation 1esfatnz 15
AN CT scan i lunsdintigaansslugnléunn ena
wanliannainsalsn wazdaaan underestimation 284
GTV lunseififeunsideegluFnnindnanswin (anus)
Vi3 sigmoid colon 224 faaginadanni 20

IsAuziSoUnUAgN (cervical cancer)

wwheaiulsanzifsdangnuanuazaziian ld
A9 NMIRTasag MRI Wiy gold standard imaging
fsunstsziiusrazaeslsn Wesannawilddl soft
tissue contrast falau #1usnLlsviiunnsgnainzesise
Tiflsadtnzdnadadl@ang, CT fsaealunni 21

N5auEUNNIinEfe fadlaanisld MRI azdae
IrisnunsafinvuazeLLInYes field ”Lﬁm@ngmﬁmﬂ?ﬂu
Waudunnraaf@sianaia 2 85 11y aan19iia
marginal miss TuLBniaes uterine fundus Taglan1e
Tudthennarefiil terine flexion vidawen3aninwng
atngluNAgN 1YW myoma uteri, pyometra Fanwdi 22
wazduiulunsdinnsenafa@mamaiia 3 A7 vive IMRT



209 20 wansAnmuzAunsiluLFions anus
Fovulddaanlunin T2wi-MRI 3ldamnsnszyaeuaalédaaulu CT scan

JY]W‘VI 21 Cervical carcinoma stage IVA Li.l?ﬂumammimmmumm CT wag MRI 1uﬂqiﬂi‘“’Liluﬂ’]ﬁ‘ﬂﬂﬂﬁllﬂmdll”Li\iﬂ’mﬂﬂ@ﬂiﬂﬂ\‘i

bladder (zmﬂmm) WAL rectum (@ﬂmmmq) mmm lower vagina anmu”l,mmmu@mmw MRI

ARINIDAUUATAULIAUDIA AU LS A B 19K usin
nTy 252

wana1nd MRI faflunumdAnylunisinenlse
wzifanungneaanislans wiafdinunscaslng
(brachytherapy) faaznanadinly

n1s91aavnisanesudnseniwaznauluauiunbman
dmsunisldus (MRI simulation for brachytherapy)

nn95nEsnefaRsvaslng (brachytherapy) 9138013
Tdus Wunsinuignfaylulsauzdenuagn doelu
nafn B dlUR feuny S Tuanefiedaazdng
Rt bladder, rectum 185 Brnnused LAt mue
famqﬂ@@mnﬁ Tmﬂmﬁw@mquﬁg inverse square
law ifsRazanatatinemndaiiesyazinsanniounzise

RN mlﬂu@mmuﬁawmﬂm brachytherapy

lwinuedeafuiuwailanisaefa@annnnauen
(external beam brachytherapy) alFFunmLIaN
walA 2D il 3D way IMRT Agl@nananiugdaannea
annsiamaTuladnianisaienInuaznsanesed
waantsldusdlatandnldesnesamsaduiy lu

mw’f"i 22 ﬂTBUﬁLMaf]NLL@ﬂ\?TBULTM‘H’B\?@H%K
Iumimmmmﬂmﬂum 2 4R mmauumam anterior
Fia pubic symphisis LLm‘LuNﬂQmﬁﬂuN uterine anteflexion
RIS marginal miss U5t uterine fundus 14

tlaqiiu nsldussaewmaila 3 d7 (3D brachytherapy)
Sl dFuanufonnnniy esanunnedaiun
Uszifiuszezandlanl duvdndsusiiountsine uaznns
1Tdus dralinisiinunreuianaesiaunziieilianonu
walufnunTy aTadnansnnaLEmeiiansldusuas
wangUnsafldetramunzandmiudilaausazss
(individualized treatment) mez”LuLwimﬂ%qmmnwmu
AURIAAN1TINEN A9iTEN9N image-guided adaptive
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brachytherapy (IGABT) fafaagnelun1ni 23 aaniau
e lEufdlidseynaun point A afluqe
annfqaanil sanlawmaialunisafrsninmau
ANNNTLAUA B UNZITITINAN1ILY asymmetric LAY
irregular shape asiansaunld intracavitary $auiu
interstitial brachytherapy i W5 AseumAquiay
nzifannau lurnziRgaiuianunnantFuinfedly
o o v = v Y

flaadenzdnamaslfsan

i 23 ulisuifleussudnansldusdnemaiia intracavitary

brachytherapy TatinnssmueBrnnsa@lad point A (A) funis

ldusdaamaila 3 15 faamnaiia intracavitary $9umiU interstitial
braohytherapmiﬁwumﬁmm%mﬂﬁﬁ"aum'féq (B)

annsanensldusdaamnaiia 3 ARlaeld MRI
Tufilelsanzidealnungnazvey IB-IVA 31191 156 318
W91 complete remission rate 2;1\‘15\‘1 97% overall local
control ‘ﬂl 3 Twinfu 95% (92-98%) LLaz overall survival
7l 3 T wiriu 68% (45-74%) TnefinadnaiReefiguuse

flagunn 22

GEC-ESTRO recommendation 2°°" |&luztin1ofvin
T2WIMRI atdiagnosis @z ateach time of brachytherapy
(BT) application $98ALNNTU I HUAILNIIATIRTINNNE
iefnvusteLares GTV uaz CTV Ineil definition

2
o

Flail (N 24)

*

GTV at diagnosis (GTVD) PIGHGN macroscopic
tumor extension at diagnosis A1NN17ATIATNNNE
BLAZNIN MRI

¢ GTV for BT (GTVB) PHBI macroscopic tumor
extension at time of BT A1NN12ATIATNNI8ILAY
NN MRI

i L8033 91sASANALSLASNYLE:L:5VINELUS:INATNg
42 o 21 qoui 1 unsaaw - oguigu 2558

# High risk CTV for BT (HR CTVB) #x8id4 high

tumor load area LA GTVB, whole cervix LAy
presumed extracervical tumor extension at time
of BT s9uilaL1a6u grey zone ¥ parametria, uterine

corpus, vagina, rectum, bladder Aagl

€ Intermediate risk CTV for BT (IR CTVB) P IGHGN

significant microscopic tumor load area 1A HR
CTV with safety margin (5-15 mm lagia 14 10 mm)
FaNINT 25

Tumor at time
of diagnosis.

Tumor at time
of diagnosis.

Greyzones
on MRI

NN 24 schematic presentation A iy high risk Wag
intermediate risk CTV lulsanzidelnungnax
GEC-ESTRO recommendation

Complete remission Cervix

| >10mm

Partial remission <

No remission

Wi 25 Schematic diagram dmsulzAnzifatnuagn
TnauansraLan1as GTVD (ﬁwn), GTVB (a18914), high risk
CTV (#u1l3y) wae intermediate risk CTV (WWiL) N1endanng

fnedaanisanafduazialtings auninauauasly
s1lluusn97) (complete remission, partial remission,
no remission)



lulsanenunaqinasnsnd filelsanzidalnungn
adlFFunnatsziulngnsamaianedsusnenduns
fnuarldus Taanne diagram Fanwdi 26 anntiu
MaukUN1ginElag CT ez MRI simulation Taglunng
ATamae MRI simulation azldn W T2WI waznvue
FOV 18-20 T il llénniidaiau uasvindaudnay
Bunsine (at diagnosis) \iatls=ifiu initial tumor
extent, lutnizenefed (+/- safitinia) Alszunm

40 Gy Welszidumaiianisldusuaziaangilnnl

(|ntracaV|tary +/- |nterst|t|a| brachytherapy) LL@oflu‘Vlﬂ
mwmmﬂmw mmwm 27 Iﬁﬂlﬂﬂ?‘m’]m@\iﬂiﬂﬂd
AauuziFeatneiing 85-90 Gy wazaninlfunnufadldda
bladder lLag rectum, sigmoid colon Talifin 90 Gy way
13171 75 Gy ANAAL e stiafil Aty MRI-compatible
applicator Hsznaufag tandem, ovoid, needle, guiding
tube W% needle pusher Fann 28

(A)

WA 26 wEELReLAN diagram A1NN19R9IIRTNNNE (A)
ALNIN T2-WI MRI simulation (B)

AT DIAGNOSIS AFTER40 Gy AT BRACHY
AN N\

NN 27 NN T2-WI MRI simulation 2egtaelsanzifeiian

amngnscey 1B at diagnosis, after concurrent chemoradiation
40 Gy W at brachytherapy

207 28 91nand MRI-compatible applicator
fuFunslduslulsananunaginasnsal

asu

N1931889N198 IR AN Nz AWl uALN LN
WAN (MRI simulation) HUNLNNNNNAWAIA15UNNT278)
Fa@uuunnauen (external beam radiotherapy) kazn1s
1415 (brachytherapy) Tnatqe lun1snvuaTaLLATB
2 (-3 o o o v a v 1 o
faunzifanazadanzdnAny infinesldadednian Ine
2 Yo o o a |
gﬂqaimummﬂaﬂmmmﬂm@ﬂ@ﬂm\m waztiunig

= dld o o L dld ¥ al Zl/ o
wannadmiugUaenidamean wanainiudeainism
aaaniAsie il AdayaiafNN19Tan W Wi MRS,
DWI Wlunrsiisdss@nsninlunisinenuazantadng
a o a dd‘ % (-3 d;l
WAENAINNITRes9d tnainldunnlulsanzidauazitie
ganlugnaa (brain tumor) lsanzideludswzuazaine
(head and neck cancer) Tiﬂu:ﬁﬁﬁiﬂm@uﬂwmﬂ (prostate
cancer) 13anz1598114m 34 (rectal cancer) wazlsanzisa
numgn (cervical cancer) s9uyaN1slawsAne
1 ca o a v o o % 1
aenalafd fapaiidadndnlunisldaruunatlsznig
image distortion, motion artifact, poor DRR L& lack of
electron density M l#ldanusnAwILBu TR lA

:// ﬁl = a =< ] v K Y
FINILATRIN AN AL A9 ludnm T Dl adne
lunstitianaszynsld diagnostic MRI iadaelunng
R T et U N T [ ToR PR [ Cr o AL IR IR B Lok T Tt W)
UeFaTaduarianaAnanALARRY HIAIAINNI199n

| L o al 1 o 1 s
mnsresiilas dnwoisifessneiu wazlifgnend
immobilization WaNANIIL WaTEIIFUMIIEIRNNNT 1T

d v a s e d v o
wizeasae v TugtheniliATaansesuiala (pacemaker)

= = 1 [~3 ] ra‘l o £
wradudumanluianie wazginsaifazdudaliluy
a9 MRI Faailuaiian MRI-compatible i
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The comparison study of Imaging Plate
and Film 1n treatment field verification in high
energy photon beam
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Abstracts

Backgrounds: Verification images in radiotherapy are usually performed by using the verification film, but film
processing is becoming less available in department of radiology. The new tool for treatment field verification
needed to be investigated for target location accuracy.

Objective: The purpose of this study was to compare the imaging plate and X-omat-V Film in treatment field
verification images in high energy photon beam.

Materials and methods: Konica Computed Radiography Image Plate (CR IP) and Kodak Ready Pact X-Omat V
radiographic film were irradiated in 6 megavoltage photon beam of Primus, Siemens by 1 and 50 MU, respectively.
IP was read by Konica Regius Model 110 HQ CR reader. The treatment radiation fields were measured for 2x2, 4x4,
5x5, 10x10, 15x15,20x20, 25x25 and 30x30 cm2 for both IP and radiographic film. Different phantoms were irradiated
to investigate the high and low contrast resolution. The soft-tissue-bony contrast and detail were evaluated and
compared in a ranking of the two compared images of the skull phantom. Irradiated by 1 to 4 MU for both IP and
Kodak radiographic film, using the EC-L cassettes. Image processing parameters were adjusted to improve the image
quality, 2 physicist and 2 radiation technicians visually evaluated the images.

Results: The results shown that the radiation field dimensions obtained from imaging plate and radiographic films
were found to be in agreement within 2 mm. . For the high and low contrast resolution, the MU used for IP was less
than radiographic films. Both IP and radiographic films could not identify line pairs (Lp/mm). For the phantom of
human skull image, we can see more detail and contrast in IP than radiographic films with the same MU. Verification
image quality of IP was improved by the adjustment of image processing parameters. In general, the quality of the
processed IP images was slightly higher than that of the films.

Conclusion: The good quality verification images were acquired by an imaging plate. It is suitable for practical use
to acquire daily verification images, and it is considered useful for maintaining quality assurance in high energy
photon beam. IP may replace the film without any noticeable decrease in image quality thereby reducing processing
time.

Keywords: Radiotherapy/ Photon beam/Imaging plate/ Computed Radiography
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Effect of Self-Help Group Participation on
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Receiving Radiotherapy at Mahavachiralongkorn
Thanyaburi Hospital

alednd widyqiin’, assa Budund?,
Urairat Kaewbunperm, MSc.", Wilaiwan Injan, MPsy.?,
q813A Smundadng’, ATIENE WAL,
Suthamat Wathanachaiyasit, MSc.", Sarayut Sangthap, BSc.',

" ngueLSaATE TraneLaN193 189N 0ss TyLF
! Department of Radiotherapy, Mahavajiralongkornthanyaburi Hospital.
? Department of Radiology, Mabtapud Hospital.

Abstract

Backgrounds: Breast cancer patients who receiving radiotherapy for the long treatment time had stress and anxiety
about the treatment. Self-help group participation can apply to breast cancer patients to reduce their stress and anxiety
of breast cancer patient receiving radiotherapy.

Objective: The purpose of this quasi-experimental research was to study the effect of self-help group participation
on stress and anxiety of breast cancer patient receiving Radiotherapy at Mahavachiralongkorn Thanyaburi hospital.

Materials and methods: Twenty breast cancer patients who receiving radiotherapy, were sampled and selected on
a purposive sampling basic. They were divided into two groups, the control and experiment, each composed of ten
subjects. The control group received radiotherapy without participation in self-help group, whereas the experimental
group received radiotherapy participated in the 1-hour session of self-help group once a week for 5 times. The data
were recorded two times about 15-20 minute per time by themselves, first before study, second when finished the
radiotherapy treatment. The instruments used in this study included a demographic data record form, Suanprung
Stress Test-20, SPST-20 and State-Trait Anxiety Inventory Form X-1 by Spielberger. The data was analyzed by using
frequency and mean standard deviation.

Results: The findings of this study revealed that the stress level and the anxiety level in experimental group decreased
in 4 cases (40 %) and 2 cases (20 %), respectively. Whereas in control group, the stress level and the anxiety level
decreased in 1 case (10 % )and 3 cases (30 %), respectively.

Conclusion: The results of this study revealed that participation in self-help group could reduce the stress and
anxiety of breast cancer patients receiving radiotherapy.

Key words: self-help group, breast cancer, stress, anxiety, radiotherapy
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.. NANVNANDY (n=10) NANAILAN (n = 10)
AAYARIULAAR - - - -
MU (AY) SRR MUY (AY) SRURNE
81 31-351 0 0 2 20
36-40 1l 1 10 1 10
41-457 0 0 2 20
46-50 1 4 40 3 30
51-55 1 4 40 1 10
56-60 1l 1 10 1 10
ADNUATMNNITANTA
auad 2 20 3 30
e 6 60 5 50
el 2 20 2 20
FUIUYAT
0 AU 1 10 1 10
1A% 3 30 3 30
2 AL 6 60 6 60
FTALNNTANEN
1lsenuAnmn 4 40 5 50
JaeuAnE 2 20 3 30
RINIEaTLl 3 30 1 10
Boyoyes 1 10 1 10
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2 AU 2 20 2 20
3 AU 5 50 4 40
4 AU 1 10 2 20
5 AN 0 0 2 20
6 AL 2 20 0 0
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\ NAaNNAKa9 (n=10) naxNAILAN (n = 10)
dayanalyl - . 5 - ) ) 5
AU (AL) SRR U (AL) SRR

TN

Taildvinanu 4 40 8 80

gnany/Fudng 5 50 0 0

FUITNIF/NTNITU 1 10 2 20

fFianuna
selAainsaunsa aRafalAay

fa&ingn 5,000 UM 4 40 1 10

5,001- 10,000 U 2 20 5 50

10,001-15,000 U 1 10 2 20

15,001-20,000 U 1 10 2 20

20,001-25,000 U 2 20 0 0
ANuLNeEanaTasels

Talierana 2 20 4 40

iieane 8 80 6 60
ANnUEFUNISSNEN

SR IIEN] 5 50 7 70

T 2 20 0 0

Uy 2 20 1 10

Fus (ﬁmmmﬁ' 5) 1 10 2 20
lymanldana

laidi 2 20 5 50

fiantias 7 70 3 30

1unang 1 10 3 20
NN9ANYAISNEHINELNA

dansiTmedsziudsau 7 70 8 80

dansiinnes 3 30 2 20
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. NANNARaY (n=10) NANAIUAN (n = 10)
AnsUzNugIunalszng - . - - . . -
AU (A) Sasaz AU (AL) Saaaz

STAZUDINTLFUAUN

T1 3 30 2 20

T2 5 50 6 60

T3 2 10 2 10

T4 0 0 0 0
MSHARALAUN

HsialanIziau 3 30 2 20

HFR 1 49 7 70 8 80

HNfe 2 419 0 0 0 0
MIUNINTAUNAINITNL5IR

fnuNAL 5 50 1 10

e pauld 1 10 2 20

RTINS Las 1Ry Al 1 10 2 20

ualaivau 3 30 5 50

RSN 4 LARIIEALANNLATEALATIZALIAYINIANINATDINGHAILAN

nau (n=10) %a4 (n = 10)
IUIU (AN) Sasae 31U (AN) Sasay

STALAINNLATEA

svfuting 3 30 0 0

seAULNLNANg 5 50 10 100

TEAUG 2 20 0 0

TEALITULI 0 0 0 0
FTALANNIBNNGIN

aidl 0 0 0 0

sxusn 2 20 5 50

seAULNLNANg 8 80 5 50

TLALF 0 0 0 0
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Obstacle of Palliative Radiotherapy for
Cancer Patients at Uttaradit Hospital

Fon3d gossuAn, W

Titaree Suwannalai, M.D.*

Abstract

The goals for treatment of advanced or metastatic cancers are to decrease suffering symptoms and to improve
patients’ quality of life. Many patients at Uttaradit hospital cannot receive palliative radiotherapy (RT), leading to
poor quality of life, family and financial problems. This research aimed to study the obstacles of reaching palliative
radiotherapy service by reviewing medical records of cancer patients treated between January 2005 and December
2014. There were 579 consulted patients, 373 cases refused palliative RT (64.42 %). The majority of patients were
old (mean 60.3 years) with low incomes. They had children, but lived separately, thus their children could not take
care of them. Most of patients (86.86 percent) entered universal coverage program. They had no car. Many of them
had 2-3 metastatic sites of cancer, especially bones (87.67 %), lungs, pleura and brain. The major problems were
pain and obstructive symptoms. Patients usually listen the data about their illness and treatment from their cousins.
But 76.35 % of them could not receive palliative RT due to poor support from their cousins. Striking obstacles were
burdens of their cousin (98.66), financial problems (97.59), the living in another province and inconvenient referring
system. So, they had frequently gone to Uttaradit hospital. The mean number of visits for out-patients and in-patient
treatments were 14 and 5 times, respectively. Average cost was 20,664 baths for each admission and 7,298 baths for
each out-patients visit.

Keywords: Palliative radiotherapy, Cancer, Uttaradit Hospital
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dilag (n = 373)
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81 () Mean £ SD 60.3 + 11.66
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elAraLRau
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Mean + SD 2,875.50 + 1,750.38
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Data of illness

Patients (n = 373)

number percent
Cancer
Lung 147 39.41
Breast 82 21.98
Colo-Rectal 23 6.17
H & N (non-nasopharynx) 20 5.36
Unknown 1ry 17 4.56
Other digestive tumours 16 4.29
Cervix 15 4.02
Prostate 12 3.22
Other Urological Tumor 12 3.22
Hepatobiliary 8 2.14
Bone and soft tissue tumours 4 1.07
Skin 4 1.07
Multiple myeloma 4 1.07
Bladder 3 0.80
Nasopharynx 3 0.80
Lynphoma Non-Hodgkin 2 0.54
Other gynaecological tumours 1 0.27
Affected sites
Loco-Regional cancer with distant metastases 244 65.42
Distant mestatases only 129 34.58
Distant metastases
1 site 59 15.82
2 sites 97 26.01
3 sites 142 38.07
> 3 sites 75 20.11
Performance status
ECOG 0 0 0.00
ECOG 1 42 11.26
ECOG 2 331 88.74
ECOG 3 0 0.00
ECOG 4 0 0.00
ECOG 5 0 0.00
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Metastatic sites of cancer

B Percent

others |10-27

Intraperitoneal

Lungs & pleura
Paravertebral & Spinal cord
Brain

Liver

Bone (s)
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Symptoms/ Indications for RT

Post palliative surgery
[l Percent
Bleeding

Post palliative chemotherapy

Neurological symptoms

Prevention of impending pathologic fractures

Obstructive symptoms

Pain
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1. Summers E, Williams M. Re-audit of Radiotherapy Waiting Times 2005

Curative treatment WT1

Curative treatment WT2

Palliative treatment WT1

Palliative treatment WT2

Emergency treatment WT1

Emergency treatment WT2
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WAITING TIME/ DAYS
Curative treatment WT1
Curative treatment WT2
Palliative treatment WT 1
Palliative treatment WT2
Emergency treatment WT1
Emergency treatment WT2
Level of data source
WAITING TIME/ DAYS
Curative treatment WT1
Curative treatment WT2
Palliative treatment WT 1
Palliative treatment WT2
Emergency treatment WT1
Emergency treatment WT2
Level of data source
WAITING TIME/ DAYS
Curative treatment WT1
Curative treatment WT2
Palliative treatment WT1
Palliative treatment WT2
Emergency treatment WT1
Emergency treatment WT2
Level of data source
WAITING TIME/ DAYS
Curative treatment WT1
Curative treatment WT2
Palliative treatment WT 1
Palliative treatment WT2
Emergency treatment WT1
Emergency treatment WT2
Level of data source
WAITING TIME/ DAYS
Curative treatment WT1
Curative treatment WT2
Palliative treatment WT1
Palliative treatment WT2
Emergency treatment WT 1

Emergency treatment WT2

7.0
32.0
0.0
11.0
0.0
0.0
L1

0.0
15.0
0.0
3.0
0.0
0.0
L2

33.4
2.0
17.0
2.7
1.3
1.3
L2

2.5
5.8

6

1.0
6

0.0

0.0
L2/5

TsanennalulsuSeununwng n=11

11.7
36.9
1.3
18.4
1.1
11.7
L2

o
Tsawenuiagud n=6

7.0
1.0
0.0
0.0
0.0
0.0
L1

2.0
5.0
0.0
1.0

L1

2.0
L2

<
T5INeV1AULI5I n=9

13.0
5.0
2.0
1.0
0.0
0.0

L2

0.0
45.0

0.0
4.0
L2

34 7.0
8.1 '35.0
13 7.0
1.1 21.0

1.0

2.0
L2 LI
1.0 7.0
32.0 30.0
6.0 15.0
250 16.0
3.0 1.0
50 1.0
L2 L4
220 0.0
50 40.0
30.0 0.0
7.0 9.0
1.0 0.0
1.0 1.0
L2 L2

Ts9nwenuiaenyu n=4

1.0
3.0
1.0
0.0
1.0
0.0
L5

0.0
0.0
0.0
0.0
0.0
0.0
L1

0.0
0.0
0.0
0.0
0.0
0.0
L5

4
FAINNIHUA n=30

9.0
13.1
5.4
5.0
0.5
0.5
L2

150.0
1.0
180.0
1.0
1.0
3.0
L1

28.0
16.0
0.0
0.0
0.0
0.0
L4

0.0
62.7
0.0

141.2

0.0
3.0
L2

0.0
39.0
0.0
42.0
0.3
0.0
L2

1.0 6.0
’30.0 19.0
1.0 4.0
1.0 12.0
1.0 0.0
0.0 1.0
Ls L2
8.6 :
8.6

2.0 ’
2.0

0.0 ‘0.0
0.0 "0.0
L4 L1/5

nay
*19.0 45.0 10.1

*19.0 7.0 243

30.0 5.0
1.0 21.3

1.0 0.0 0.5

1.0 0.0 2.1

L3 L2
ﬁl’éﬂ
29.6
13.9
33.9
7.8
1.2

1.8
may

20.1
7.3
9.1

0.8

méﬂ
0.9
2.2
0.5
0.0
0.3
0.0

ﬁ%éﬂ
13.7
18.0
11.3
12.0
0.6
1.3

: conventional SIM : Pre-, post-op = 14D, radical = 28D; CT SIM: 28-35D (out source from machine)

2D = 14D, 3D-IMRT = 30D

*WTI+WT2 = 16.9D, LI

* data include both curative and palliative

*WTI+WT2 = 16.9D, L1

6

L5
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