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Abstract

Background In modern radiotherapy technique
such as 3D-CRT or IMRT, the radiation dose to
target and nearby normal structures are more
different and inhomogeneous than conventional
radiotherapy technique. We usually use the
dose-volume histogram to evaluate the treatment
plan but conventional dose-volume histogram
showed only the physical dose. From the basis of
LQ model, the biological effect to the tissue is
depended on the fractionation size and many
factors, biological dose-volume histogram might be
better for evaluation of treatment planning. Today,
the available commercial treatment planning system
cannot calculate the biological dose-volume  his-
togram and there is no available of this kind of

program in Thailand.

Purpose To develop the program for create
biological dose-volume histogram from conven-
tional dose-volume histogram which is exported

from treatment planning system.

120 803 1saSALIALSLESNLA:L:5UINEVUS:INFATNg
un 16 avun 1 uns1Au - DQuigu 2553

Method The program named “Siriraj BioDVH”
was developed using Borland Delphi. The input
data for create the biological dose-volume
histogram were dose-volume histogram from treat-
ment planning system, biological parameters such
as Alpha/Beta value. Biological dose-volume
histogram was created by convert the physical dose
axis to BED or EQD2 (using LQ model) axis. This
program was tested by 5 set of testing data, each
set has 10 dose-point and then compared the
results with the results calculated by 2 medical

physicists.

Result The accuracy of Siriraj BioDVH program
to calculate the Biological dose-volume histogram
is 100%

Conclusion Siriraj BioDVH can accurately
create the biological dose volume histogram and

leading to clinical investigation in the future.
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Abstract
Purpose

The radiotherapeutic treatment for cervical
cancer is consisted of teletherapy and brachyther-
apy. Appropriate dose-fractionation regimen of
high-dose-rate (HDR) brachytherapy is still
controversial. Since 2004, two fractionation
regimens of HDR have been studied at the same
time in Maharaj Nakorn Chiang Mai hospital, and
their treatment results and toxicities were evaluated.

Patients and Methods

From January 2004 to December 2005, 246
patients with histologically proven cervical
carcinoma stage IIA-IVA were treated with
concurrent chemoradiation. Radiotherapy con-
sisted of external beam irradiation to the pelvis
(mean dose of 40-45 Gy), combined with HDR
brachytherapy that given 4x6 Gy (group A: 141
patients) or 3x7.2 Gy (group B: 105 patients). The
Kaplan-Meier method was used for statistical
analysis. Acute and late toxicities were also
evaluated.
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Results

At median follow-up time of 36 months (range
2-65 months), disease free survival rate for group
A and B was 65.2% and 73.3% (p=0.177). Local
recurrence rate was 13.5% and 13.3% (p=0.982),
and distant failure rate was 20.6% and 12.4%
(p=0.108), respectively. In acute toxicity, no Grade
3-4 Gastrointestinal and Genitourinary systems
could be observed. There was no significant
difference in late Grade 3-4 Gastrointestinal (1.4%
vs 2.9%) and Genitourinary (0.7% vs. 0%) toxicities
among two groups.

Conclusion

Similar local control and toxicities between 4 x 6 Gy
and 3 x 7.2 Gy were observed from this study.
Longer follow-up should be performed. Further
investigation about the optimal dose schedule

regimen should be carried out.



MswWeuLNsUIuuMsuawUJogNsSUMsanegsbanvinsans (Fax)

(First visit Arst treatment)

WIABS ANBTTANT' WL.22.5985Nm
afan wille  *~ dszmaliatnswenunamansuasaInssATug

0 ngueuiEinen Audusde quanasil
* unenunagileeueniadinm ngueuidinm duduzife quasaand

[
ANNLTluan
Teanzifaiulsansesineiduszezioaunu fibalsanzifauenainaziauyndlagausnisiadeusn

Buudadesiaeiuniszanldanelunisihunieunfudnisineuanease deliiiaasudiewd ieniiuse
NsFNEIANNINTY Auduzife quasasidlaliiTnisfdinmundiheluaanianzdueanidaavaansu
U a v o % a dl Ly =3 = ‘ﬂl 4 Ly d‘ﬂl 1 1 '
an walhngnsafuseamnunsnnauinzia guasaanil e liunndnsauazlunsinlieglunioziss
U k% o o o al o/ | a o Y Y % = a 1 ¥ :’/ = Yo
paw Aiaarinnisilnaieiedludusie 1 aumavinliglsedesdananlunisiunisednades 2 A3 AsazlAfy
mssnen Audugide quasgsidaszwinfeilymisainans aslaantasansdadiaaaiaii@niinsans (Fax)
Tagihaufiuimemalulatiungesiasduneunisunfuusnisuesdihaninisdedagiasannlsaneny

Aﬂl o o 4 o = o Y Y (3 a ' o o al o v %
NaRuNNIuNeiNfae A M lideelideununiedy - w0 seudaelsanenung lunistinensiad vinldan
nmazAnldansuazandunauseansingioaaisfaals
s (4
noUsedan

1. eanduneunisNIfunsinmdaensaneied

‘ﬂl 1 73 R 3 nﬂlu/ o % o a
2. weanlddneresdilaalsanzifaniunisinefaanisans f9a
3. WeWmwszuuNIagUenuNs i Esaen N8N ATBIAUTNLIT UATST

Tanfiingtlaganeiednalnsans Téun uedaduandaingn sxduhnungnitndnlalld lruzdomss
naaynuazuziNATeLazAaudsingn Nedaan & lunjdoutlaendainsn uzfasngnudsincn uaslsanziia
ipaw) AxRunndifugey

mﬁ"uﬁmmm”ﬁmqim@’mﬁam?m@ﬂm:r (Fax) 4 uneuIagilasuaniadine Fesuninaulunns
19eANUITUIENINNULENIY

Journal of Thai Society of Therapeutic Radiology and Oncology | 123
Vol. 16 No. 1 January - June 2070I



:C FRX ND. = Jul. 26 =2ea7 10:58AM P11
. jserBY wohlmamrhoan=te.

- ﬁzmumﬂ:::'- .‘“-
!-—n_mw ‘..,nmﬂ 845264973

bPad _»’T”’“acu' tﬁuﬂomwnmqu&d wﬂm?ff_) ol

=
bmwm“ﬁgg:j‘*ﬁw : =
L8 _ah [ s i o G 22 :
:;:,, EA Covpus mema‘wmw

\vw-t-'-‘d.&- >>£__‘_:a

m'mdm O dnana melui12 ) 26 na
 BErwehoded e
=1 >2"Ill‘l‘lf ;r:c&;;: T ?‘
( geen DD r&0 "‘f""-' ' s
. wmnn " '
ﬂmt&nﬂm-t A ! mmmm ?...’a}....

' WWWM
; mﬂm-n Tnonzasen m'l'mam -hﬂuwiw%xﬂ o

donwn

nade
¢ : )

wuuasunstingilaeniunisanaiidniainsans
fibeoaglafunisanaluiuwsniunguduzse quasasiil (franniilaanian)

fuaeaziauadngilozasd Lmvmumaummmmﬂfmﬁ Funsanefianiinsarsuazdeyananianniiiv
Tasanslull 2552 waziuanielun1swmuisaly

124 | 1803 O’WS?T’WS?(UWHUS\JHSHUWHQ p:8uINeMiUs:INAlng
UA 16 auuil 1 unsAU - onuigu 2553



ﬂ'\SQIIGﬂWO:ﬂ']DTﬂDUWﬂ']SUOD
wWUog:ISOFA Sl asanAo

AldsuormsMYansioIrss:HoNOSUMSSNUNG8SOHA

Jaun WeRWRUNIA

Inadwii 08-1752-7007, 0-2201-2295
e FdinEuazuziianen IRne1UNaTINIauA

A unuazaudIAgyaaeilomn

cme @ o o dd . - e day o

F@snilunisinenvdnatauiiacddlunsineusfdsriazanaaialivaainainisn oy

1 1 o [ % o al a = o dy A b3 = a o o d‘d‘ a z o

wutiesluszndneiunisinmfaidlutinudseriazainell As nadrufsRsunduesfdninTuiy
aduarldun weydesin, sentiany wazsaniusa vlddihefulssniueimslitasasainaininauuda
< A N dl d} ¥ a R‘ é’ % Yo = o o 1 % = U Y Yo
\iupe nawaLN wazilen s nadnareaziiiunauin ldiueitnndansas Analigileelafuains
TadieanafuAuFaIN13Ta9s19nIe Sennangaaaiandnfiacsaziiu Wusaladiiiasainnisdinasng
TaNLTNINNE LA N asnalidilasunuindaanasunn sewnan Qs uanauialsaLnndey
1adne filasuenmedasliasuimadunen uemenuiunisineldlddesinnisanafdvialinaiings
Tdldmunmun  GauanaInazluasdo AN MEIALAY SaNIenUFaNanIIINEILALERIININTIRNTDATD
filoe nsldannmeanglenmailudsuilslunisudlatioymyinawinig e i funasnuway 41981119
WiEanaazaNTIVUEaaIN1s AN IAi NI AANGN, $eniadgRfuniugngn wazanteniafalme
RIS TP G ol SR PPN

s o
mnUsean
= v & o o @ ° AN Yo o oA o =
1. e ldmiulsclamisanioslnruinisesdihanzisedseruazanenlaiunisais fadvieanaid
fauiuns e ARLTR annslEa 1 In1ea@ne lEan 19995 uN195 N
2. WalinauiuImienisguaninenalnguinisuesdiianzieAssriara1nen Liiuannmieans
1Ha191139513195UN195 N A8 59

A8n1sANMN ﬂ@juﬁq@ﬂ'wéﬂwmﬁqﬁimumﬁﬁﬂ@ﬁLﬁﬁﬁmi”umﬁﬂmﬁwmmw%ﬁéwﬁumﬁﬁﬁﬁm
‘Emﬁﬁfmqﬂi:mﬁlﬁ@slﬁmﬂmm fimbpFedsnuuazuzidainen Tsanenutamunsun ludesaanssudng
weuiunAx 2551 DRBURUILY 2551 AMuw 20 91¢ IWAWEN 6 saetWATE 14 918 Filaanaelasy
msldanelfiamsnaanszaziaainiseiefed feeraazflugrelfemnseiiniaunisayn (Nasogastric
feeding tube) ¥3aaN2 a1 NI RANIUNNTLNAZEMNT (Gastrostomy feeding tube) ﬂ?mm?ﬁﬁ%’%@g’

Journal of Thai Society of Therapeutic Radiology and Oncology | 125
Vol. 16 No. 1 January - June 2070I



92979 6000-7200 cGy. AMUIUATIIBINIIRNETIABETx1INe 35-40 ASY  gilaeynaeaclFunisAuan
Punundsnulifiieeneiuausieniseessanig  Tnaawuniduseeld@aFuundsnunauonls
88931919 1500 Kcal-2300 Kealiday — Hilsamnanaazlaiunislssiduwimings  Auuzinzandanisudla
nazlnauinimmnddainaaanisine

=1 v = yo o o QI ; = 9{) o o v Adld 1:7 o o !
uansAnm JilaaiiminAoinagw 4 s1e Bwdndaanas 16 98 Hilienluininfianaaninndn
¥ R 1l gy dl k% s ' o o dl v ) o Y a 1 !
Foray 10 awau 1 9e LRAUsendemgainszndnantsine dsunumdsanundilaedulaiase agsendn
1500 Kcal-2200 Kcal/day

a9l
L s = ° dl Yo o ala d‘ A o A o a o o Yo a
fihanviiaAsweuarainenliiui@ine e neaauaz/mzaiaddaniuniitngs Aaslaiunisdssiiiv
naglnguinisneun1sinen neeununis et limanzan lunstindiasiiennisidulin Wuae
({88119 NAUBIMIIAILINYFERNIITLIAAI98IME N3 ISz LN BRua I sTugeauuay

= a L 1 9 Y 1 o % = aa dld
34N@ﬂm‘ﬂﬂ"IQZTﬂﬁJu’m’]i‘“ﬂ‘NF!JITJ'JEIT'JEELMHﬂQH@WNW?ﬂV]uWﬂﬂ’]??ﬂH"IimLL@ZN@Mﬂ’]‘W‘H’m%@

TRLAUBLUE

1. fiheuzddnsruaranenlBUidinmiemanauazsitefadsaaiuniiidansldsunisld
mﬂiﬁmmiﬁt\m&iG'uma‘%‘nmLﬁ@ﬂmﬁuqunwimmm@ r;iiﬂfmmuwm%umﬁnmm’wﬁimﬁ@\mmﬁmm
Anldanglunssulslulssmenunaieldannimaduden wenainiudeag FglaeRannndsaialu
iwdwmﬁﬂmmefmﬁﬂwﬁﬂwﬂwmﬁﬁ?\ﬁ%nmmmimwmmaﬁluj

2. filhnfifesiinwdanuesnaziviedesguanuaisld NG-tube hazlumadaniinuazazaon

= 'y o A4 o o
mmmni:umfmﬂ\ifmwmmum@nmu

126 | 803 1saSALIALSLESNLA:L:5UINEVUS:INFATNg
un 16 avun 1 uns1Au - DQuigu 2553



lASOYNMS

ﬂWSQllaV\zLJ QUs:a:aarmne

o St
sunagsal ladle

v Ao

5 = '
ﬂﬂaﬂ')ﬂﬁ‘\mj‘ﬁﬁ’? {sanenunansuAsdes i

.

tnsnde Wudileizeds Hdasldnanlunisinmnencunu wasseiies aduasadiloanazam s
ﬁ\] $9nne anla a13und dsen wazaminyy s fibavzan milaiinfesizeiyanaluaseuniatlaasae
Teanziseiazifinandanins ndsazladmaainisa ndamnsannisaiidu wazilainEauniqaqAni
dJ 1 o v A ada dl Y U £ dl A = o U = YUY
Teliamnsninudonen ysedanisan) wie Wuthiineunavseiiunisinesiesinisneuauliglasuas
aa U QI dl L % a o 1// Y o o = vl L £% ‘i(

aradaNdla Tudndihadeuntny Aunedilaafdinmaclailasenisnisguadilasscazgarinaau
'ﬂl U Y £% Yar 1// v 1 a 8 a a aa
walidilscazgainglaiunisneuauesissinuienie anla e1sund d9AN WaTARITYYIULAZTY AN
1 o ‘é zdv & ‘ﬂl U Y £% Yas Z’/ U 1 a
fanlunnsguaine Selasennstilidnguseasd e lifiasvargavinalafunsmeuauesisinuieni anla
an9und dsan wararinyoins uazdibauazgfdanuinela Tnadnguiivanedudibausfantum
n13FNEIMNNBINNT(symptomatic treatment) vi3annsFn Ly Palliative care TnedriRn Nl IR

L £4 '2“ U v o Y dl o o zl/ :’/ Sy a aa L
nsguadihaszazgarinaaiunlannsld wudnddilaenunfunisinevieuns 902 a3 AfdeTalunedilae
A 8 e unauldfneseniinu a1mau 9 e uazRtANNanelalede 94.79%

Journal of Thai Society of Therapeutic Radiology and Oncology | 127
Vol. 16 No. 1 January - June 2070I



lAsSONS

wouuNsqQilawuJoss

Tunoonausmbnssu 2

nigen  Wavim
1Fnansen 2 TaenenunannTuAndeslusl

wuane
dl U Y aa v k7 !
1. weldfihauazyiianniuazannudilalunsguasiesanredismeuna
dl U Y al yva dl = %
2. alifihauazgalailaniauaniasuEe iz aual urLuIn N9 LARLLeY
Uzt lsaneung
dl o o < o =) o & dd‘ Yo o % a o o
3. eussmiauyndnsnuluisanzivedtsAuiugananliiunisinu faaiaitngs
4. WaWmwasAANiuazinsensguadilhenzisvaduarduiugassnldiuntsinesaaiiiniin

ymuazaualneta / Faaainuaasilym

v = L d’ lﬂl % o L < o A o '8 = = o =

wagtleuznansn 2 Wunefilreuianlvinisinunfilaanziieedanzduiugans warinisinaiai
o o k73 o o L dl Y o o ] [ L @ o 1 A <
iaun Mdunanlunaine dilaendniunisinundaulungiludilasnziiaisld seeasunpa uzidalnuagn
nziiannagn wzdavieunla waznziiuilen auaay Sedianzifannnndnfesay 80 MdnFuntsineiu
) dl i [ v 3 Yo a o v a ' o 3| ] U Y
fiheiegluszazgnanu anainisthasalsanzifauasnislaiuitininfnsaiuiunaiuiu deualigiloe
1F5unanaznulUN A LA IMANAENIIN19AUIenIg Anla a1sund dIANLAYARTYINL NANIABNIY
Ausananud liaauatuisnlunisinianssuluiinlszarduanas suanlawazatsuninudnyinld
L %] ! v a o 6 X % a o % o 1 L v ‘iJ
fuaeFandnmuadlFanuainin qoudaninansnl fuainazianing Audennnudgilosfoafenn
i/dl d!( = a o & o o ] v a a 4 VY =] % 91: o 1 dgl o v a
auNnIu NUJduiusiudennanas dausuamyaungleidnrieunidunda enismaiiinliiig
ANHYNTNITHIVAINANTENLIFD AN INTR A

128 | 1803 O’WS?T’WS?(UWHUS\J?TSHUWIIQ p:8uINeMiUs:INAlng
Ui 16 avuil 1 unsAU - onuigu 2553



fanssuNIsLNLTm / Wl

vegiaeniminanssy 2 laadiulasanisimuinisguadihefaanisdnrinlasanisine] sndaiunanssy
Winuddsanzeglsaneiuia 1aun Tasesnnseannidsnia Tasanisannsasnnudneuuey Tasenng
reunaanduiile ‘Emamiﬁmuuvlwa warlasanisdnluunew u@nmnﬁﬁqﬁmsﬁ@mm%uj deidunis
1Fn19gilag iu nastnuns nedaTinesnnneImng nsbigilaglddaniulsenuensdoniiu

nslasuulasninaay

-ﬂl R = Yo o 1 dl o Y a v U
annnisiveilaauzognssy 2 1HAnvnTAsaN9sing 7 demuInrguagilos Hgtaelianuanla
WAYATENFINAANTIN Fail

TAsIN198RNMNAINTE \RRE 21 A3/ 1haw HftausanAangsn 109 AW/ 1hau
TAsINIANIBAIANUANEUUEY  1aRE 6 AT/ Lheu HfUousanfanssn 38 AW/ 1hou
TAsanseipuAaNENATNILD \2RE 6 A/ Lhau HfUqusanAangsn 51 AW/ 1haw
TAsan1san uunsy (AnLaNzngvIuIA) HfUqusaNAangsN 12 AL/ 1haw
Tasanaunayulng whe 12 af/wen  Aplddudueennaaluiuduns ws ang
Tnumw \AE 30 AN/ iheu

anMsdanaLazaaUnEwLg vinlduiusnmssdnsdilaauazaRiannau filhanddnonu usns
ANAALIUIEUdNHae Aunanufauasiuuwne daaanainIaniealdiuguaaaneininely
Taanenunan Nty nadnianalastsunnlunisguagdilas wananifufinauduiusszuinadiloafae
o 1 ¥ o ¥ 1 1 dl o Yo Y L | :I/ o Y L -ﬂl
Ausznanedihaiunefilasatinsdetios Mlnldiudeyaedihaiiuszazisansdadiloaies wardilosdu
Tuiutinunasausauivesduuiluinlanndnidnuiing auwmediasfibavinlmfnmnudseiivla

a ay vo
unsaunlasu

nsmuINsguagsaasdeelifilaaainnsnguanuiedld daeussiminiazunsndeusiie Faannanay
TsauaznisinEsaaaafitnie unisaduayunisituensunitealigilasfuinenanuidniaclesiven
wiladafunaziu AugINNI9NANIALWANIEY N19AF19ANII Lﬁmﬁﬁﬁq%‘ﬁ%@uLL@@mmwmmmuLmﬂﬂN
Faliiag

Journal of Thai Society of Therapeutic Radiology and Oncology | 129
Vol. 16 No. 1 January - June 2070I



wanmsalgulAsoNMs

JoonuidoysoohnoniauluwUoau:SoAsuia:nonidsusvasnuiiainbuiva
TurewUoslaa undn a1sos 1 IsowenuraumisisuAsIBavikU

a9nsal AInaaed, @ty qela
wafjtalan wndn aded 1 Teanenunaumnssuasdeclug

UnAnen
nzfeArrzuavaaulsainuidudusiy 1 lunediselan wdn anded 1 nisfnwngiaeldiumpenis

1 o o a

AN o o > s = An ve o Ao N oo o o
NIRA RIEITIALLASLANLNLA qqﬂﬂqﬁ‘@.LL@Q'ﬂ']ﬁlwzﬁ\?ﬂTHzLL@zﬂ@Wiﬂ?U?Qﬁ?ﬂﬂqLL@xLﬂﬁJU’]Umﬂ’]quLWﬁ‘ﬂsﬂ’ﬂu

D

fnutesFeidardesngniay vldhafaunaEnnideydesin Wudhn Sideseananuualugesin
Futsgnauanmsanunireiudsemulienvideldliiaeg 11nan9e1us dewnds liainisariaan
azenedeshnld fnsindeludeclin dminanas danwaesieldden dualifilaafennanniid
Tufige ﬁﬂiﬁéﬂmﬁmuﬂu‘ﬁiqwmm@muﬁu ﬁiﬁﬂmwmm@qﬁu viagilelan wdn aised 1 39
Trssnnatlesiuidieygesnsnianludihauzfafnezuazaefl Fufdinmuanaiitnn Tnadinglszasd
ieanginsalifeydaslinsniay ﬁqﬂiﬁﬁﬂqﬂqmmﬂmnﬁu uazlfFumeansfsdageraiiasauny
prafisadunnTi e

Tassnstlesiuieydasndnianludihaus S muaznafldiusadineuaznaiinda sidunis
Tetmunarnuulfialunistlesiudeygesnsnisnludihausfofmmzuacnefl fusdinwuaziad
ttpeesanitulaneuuntisngd ( Kawanko, Long, Hodgkinson, & Evan, 1998 ) r;”fQLLﬁi W.A. 2548 D19 W.A.
2550 sznausag N19guanIINazaInTesn nafudsznuemeuazi nsliAuuzigilog waznng
Iaruidiudind Taanslduundssfussiuifeygesnsnianrasasinisaundalan (World Health
Organization [ WHO ] cited in KawanKo, Long, Hodgkinson, & Evan, 1998 ) %QLLﬂQ?:ﬁULE‘i’aq‘ﬁmﬂ’m
snianidu 5 sz Ao 9xdu 0 vanef Fendeshnind sziy 1 wanede HeydeslinsniauiFuas
laiffermsthnuay sz 2 vinefe Beydesinddues funaudnunszieui vou dan aransoiutlssnu
avnasssuesiieansseuld szl 3 e Waydesindniauuns Tuuadnnnszieudy wan aa
anunsfuLlszmuennavavier sedu dvanede deysesndnauguuss SunareiEnnideydes
ndniay VL:Jmmini”'uﬂi:'wfmfa'mni”L51’61qﬂmmquﬁ‘rﬁmmﬁﬁlammmnfa"ﬂmwaé’ﬂqﬂl‘mm WIAN ased
1 Lﬁmfaqu“ﬁmmiﬁ@mmmﬂﬁnmumnnrjm%whﬁm:ﬁu3 Faray 23 (:renugiiEnisaiviedilos tan wdn
ataed 1 T 2551) Geanmsiamalssidumslfnnmmenunadieeiindergesinsniaylinseungu
laliaan L"f'immn”LaJﬁﬂ'mLﬂm:ﬁumm;umwmﬂmﬁmLﬁlaqﬁmmnﬁﬂmu

130 | 803 1saSALIALSLESNLA:L:5UINEVUS:INFATNg
un 16 avun 1 uns1Au - DQuigu 2553



ﬁqﬁummmiﬁﬁLﬁu‘iﬂNn’]iﬂmﬁu@'@uﬁmmﬂﬁﬂmuluéﬂqF;|34fzL‘?qﬁmmmm@ﬁiﬁu%ﬁ%mLL@:
wiiniavedihalan wdn aised 1 ﬁqiﬁﬁuﬂ@qLLuqmqmimmm@ﬂﬁmminmﬁmﬁ'@mj’mﬂﬂﬂﬁﬂLmJ
Tmm’mqmizﬁum’mgmmmmﬂlfau‘ﬁmmnﬁnL@U[;T\iLwiizﬁu 1 Lﬁ@lﬁmmm@LL@;:Jﬂwﬁmmum
wsnzassngy nansiiiulasnis Tl 2552 glaadndaniasanig 25 9w Lﬁmﬂ’]mﬁlmf*ﬁmﬂ’m@”ﬂmu
ﬁqﬁ AL 1 Lﬁmﬁ'@wmmﬂé’mmu%@ﬂm 8 (N = 2) 926U 2 Lﬁmﬁlfﬂuﬁmmnﬁmau%’@ﬁm 40 (N = 10)
F2AL 3 Lﬁm@"ﬂuﬁmmnﬁﬂmu?@m: 8 (N =2)52a1 4 Lﬁm@"ﬂuﬁmmnﬁﬂmu?@m: 8 (N=2)uazldifn
Lé@u"ﬁ'ﬂdﬂﬂﬂﬁm@u?@ﬂ@t 36 (N=9) dleuBeuilaurutl 2551 wudwaxﬁumﬂﬁmLﬂlfﬂu‘*ﬁmﬂ’mﬁmu
Tnemausaursedy 3 31l anaquiedosas 16 (N= 4)

21984

asnand Anaasd. (2547). matsailunalazsmiatlesfiudaygasndniaylugisuzfofmzuazas
Algsusdmmuaziandingn, nefusfuuudasy weruamanfmnTudie
4127970 Naneunag g, Tudsanends awangndedealu.

Fuanssns @Aaedieiug. (2546). Msflasifunazananuquusase nadieygasnsnienludis

Al

PlaFuaedtda: nstdanienisnenung: I0gnisRauIAAm. nsLsrgadaanisnia
FININENLNGARIANGRS ASIT 9. ALIENENLNAANARS JIANENGENTing.
AT 18-20 R 2546.
KawanKao, I, Long L., Hodgkinson, B., & Evan, D.(1998). The effectiveness of strategies for
preventing and treating chemotherapy and radiation induced oral mucositis in pations
with cancer. Adelaide: The Joanna Bridges Institue for evidence based practice

and midwifery.

Journal of Thai Society of Therapeutic Radiology and Oncology | 131
Vol. 16 No. 1 January - June 2070I



Implementation

of Total Skin Electron

Irradiation Technique

Chirapha Tannanonta1, M.S., Sangutid Thongsawad1, M.Sc.,
Chirasak Khamfongkhruea1, B.Sc., Wilai Masa-nga, B.Sc.

'Division of Radiation Oncology, Chulabhorn Hospital, Bangkok, Thailand

Abstract

Purpose : To establish the technique of Total
Skin Electron Irradiation (TSEI) and patient dose
verification for Chulabhorn Hospital.

Methods and materials : The high dose rate
total skin electron irradiation mode (High Dose Rate
TS e) of 6 MeV using a dual-field Stanford technique
(AP, RPO, LPO, PA, RAO and LAO) with a 1 cm
lucite scatter plate was used in this study. To
determine the appropriate irradiation gantry angle,
beam profiles in vertical and horizontal directions
were measured by using DPD-12pc system of
Scanditronix Wellhofer with a styrofoam sheet (100W
x 200H cm), varying the gantry angles between
+17° to £19.5°.. The percentage depth dose and
x-ray contamination of single dual fields were
measured by using the Gafchromic EBT film,
TLD-100 chips and Wellhofer PP-40 chamber in
square solid water phantom (30 x 30 x 30 cm) and
six dual fields by using the Gafchromic EBT film in
a Rando phantom. A round phantom with 30 cm
diameter was used to measure the point dose
(single dual fields)-and surface dose (six dual fields)
using both the TLD and fim. Then the overlapping
factor (the ratio between surface dose and point
dose) and the monitor units for 2 Gy/cycle were
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calculated. Before treating the patient, the surface
dose distribution was verified by using TLDs and
Rando phantom. During patient irradiation with six
dual fields, in vivo measurement of the skin dose
was done using the DPD-12pc detectors to verify

the dose distribution and patient positioning.

Results : The optimal gantry angle for this study
was = 18° with flatness of + 8% along 190 cm of
patient’s length and + 6% along 60 cm of patient’s
width. The x-ray contamination was 0.5%, 0.3 %
and 2.3 % for the chamber, TLD and EBT fim
measurements respectively. The overlapping factor
was 3.09 withthe calculated MU of 526 MU/angle
for 2 Gy/cycle. The uniformity of the dose on the
skin of two patients was within £10% except the
localized regions of extreme non-uniformity of the

patient’s skin dose.

Discussion and conclusion : TLD is an important
part of the beam data collection and quality
assurance programs for TSEl. EBT film is not
convenient for routine measurement because it
needs least one 24 hours delay before reading and
cannot measure very low dose as the x-ray
contamination.



Inter-hospital Im dosimetry project of infensity modulated radiation therapy :

The way to break though

the insufficiency situation.
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IMRT is radiation technique which is superior
than 3-D conformal in many clinical results. It is
suitable with irregular shape tumor such as head
and neck cancer, but the processing are more
sophisticate. International Atomic Energy Agency
(IAEA) published IAEA-TECHDOC-1588 for the
“Transit from 2-D to 3-D conformal and intensity
modulated radiotherapy”. The one of the milestone
is the implementation of new radiation techniques.
They must not compromise daily patient treatment.

In the year 2009, Thai Society of Therapeutic
Radiology and Oncology (THASTRO) reported the
staffs and equipments status of cancer centers in
Thailand. This report included 21 from 28 cancer
centers. They have only 4 government cancer cen-
ters which can perform IMRT. Three centers lo-
cated in Bangkok and one center in Chiang Mai.
From this report, the least of physicists for
performing IMRT process in Thailand are three
persons for total cases per year of ninety seven at
Chulabhorn Research Institute.

In Songklanagarind hospital, we served more
than 2000 cancer patients per year. We have only

2 linear accelerators (Clinac 6EX and Linac 2100)

and 1 cobalt machine. Furthermore, we have only
2 physicists.

Many regional cancer centers deal with these
problems. Many cancer patients denied treatment
in Bangkok because of socioeconomic problems.
Should patients do for themselves? Would we
resolve this situation?

There is a small but important step of break
though the insufficiency situation in Songklanagarind
hospital. Since Feb 2009, the treatment planning
was installed with IMRT license. In the other hand,
we do not have any CT simulation, quality assurance
equipment and no physicist who experiences in
IMRT. Butaiming to treat the patient with the IMRT
technique, we cooperated with the division of
radiation oncology at King Chulalongkorn Memorial
Hospital for the patient specific QA assistance.

In the year 2009, eleven patients and eighteen
plans of head and neck cancer were included in
this project. Patient was performed computerize
tomography simulation-with-adaptation of Single
slide computerize tomography (Philips AVE ). The
patient was in supine position with the thermoplastic
face mask and hands along body. The slice of CT
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image was 5 mm. thicknesses in the entire head
and neck area.

The CT data set was transferred to treatment
planning machine (Eclipse Planning System Version
8.1.0 (Varian Medical system, Palo Alto, CA)). The
treatment machine is Varian Clinac 6 EX, leaf width
of 10 mm. The IMRT was planned with 6MV photon
beam of 9 fields.

The quality assurance was performed by one
IMRT experience radiation oncologist and one
senior physicist. Film dosimetry was chosen for
verification. The calibration of flm was performed
for each session of specific patient QA, itwas placed
at 5 cm in solid water phantom. The dose range
was selected according to the range of IMRT dose
distribution which were 5, 100, 200, 300, 400, 450
cGy. The 3x3 cm” field size was employed so that
all the doses were irradiated in one film. The next
step, the composite IMRT plan of the patient were
transferred to the 5 cm depth phantom and the film
was irradiated. After this process, both of Kodak

EDR2 fims were developed at the same time to
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control the developing machine factor. Films were
sent to physicists at King Chulalongkorn Memorial
Hospital (KCMH) by post. And the patient data files
were sending via electronic mail.

After physicist at KCMH have received the data
already, the verification step started. The physicist
made the calibration curved by optical density and
radiation dose with film scanner (VIDAR scan). The
verification plan fluences and actual fluences were
compared with OmniPro I'mRT program. The result
was sent back by electronic mail. The process took
about 2-3 weeks started from the day of irradiated
film. Duration of QA process depend of many
factor.

These quality assurance techniques might be
breaking though the insufficiency situation. They
offer the better opportunity to our patients. And the
result of the quality assurance make more confident
to the radiation treatment team. So the Inter-hospital
film dosimetry project is very helpful in country side

region of Thailand.
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Head and Neck Area
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