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Factors related to the treatment

PANNIAEN ATTNTULI WATEITHTNRYRILITFEN
luszazananisudanisansssdiuauag funseuay

Y v Ay da o
N19RNUNALRITIATNE N 1 d i uLes TaaRilady 4
szn1silAsunisfansaundnliAqnuiieadaadu
Ufiseumantauldun

a) USu1ufe@san (Total Radiation Dose)
Inadaulugudn nadruAssszazannaIniadinm

- X - v 2 X A noe

AuNAIUlALEIINTNG wazaniiaTuHe lAFULEH0

59Anqaiiundnszaunnuls (threshold dose) wen
ANTULAT ANTUIBINTINNLAAIANNETNAUE

) o o o e a X A o ,
2T NN R AUNAdNENNATN T9FENGN
dose-effect relationship Tunsdiaes late-response
X 4 = Y A a Xy \ ~
tissue WuarduudlHuAmnaulauinndnlunsdiaes
early-response healthy tissue ®” n1sanLFu1aE
o dl a d!/ dll al Yas v v 1]
SneuTnauiiadelndlasulitesas anaavdana
NIENUAaYIANITILAZAINIULINTBINAT 1AL

o Ao & A an v
sraIzeNRan AN eseietielnR e
v me A .z

b) Fa@FnENulelluLAazAT Lavsrezinan
STUINLFAATATIIBINITRNY59R (Fractionation and
the time gap between fractions) BN
wil i lulFazA3 (fractional doses) Taevialisin
azagluma93eudne 1.8 - 2.0 Gy Waitlatnftsdnan
i late-response tissue avlasanistsuilasuly
fractional doses Hunn luAauduadanaqdansli
o Ao PRy |8 Yo A > a o
FadFneninnsudalifedusaraFalulFunainsn
n41 1.8 Gy NFendmalaA hyperfractionation A
A141908AUANITILATAINNTULINTINITLARA
NATNLAENNNENAINITRTIA Taadapald total
therapeutic dose L@NawN1TIHFATNEN TULFu0
NIMIZIU UBNANUULAD n1sldinatia hyperfrac-
tionation flataali3gN17 TR N WALTIIUTRE
Tanluifunuingeaulslaalalfinunadnanessvey
gagunsadiuldlaandae lulszisuaeessazingn
STUINLAATATITBINTTANETIR (interval between
fractions) Tl luifunidnlawidn wAARN1MAaDa
WATANIANEINNARTNNINNIENEWETUINTZE 980
FTUINLAREATIVRIN TR FIAN IUAINN 6 Fala

= d‘ o £ d‘ Yo o o alo
auiieananazyn lfman L AsusunIea1nFa@snen
gnunTaTenLINFaLedlAasNetias 50% wavszes
VANTTUINLAATATIIIN1TRN859E Delduilady
nihindAnysaniafanadiafesszaze1aIn g
P LHedaNANNANRNUETENINANNAINIT b
NN NLINTBIANANUENTIH (DNA) MAANENS

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 16 No. 2 July - December 2070' 51



ANINANNFAFNTUANNIFABN1IADUALRITB
HaEenAfisndn Ty late-response tissue #aN19
anefadumazaie ¥

c) Protraction : TUNIBDG FLHZIANTINI
PUALDINIANETA (total treatment time) DalA3N
Auansenulnemsesailadaueanisianad19uAe

d” dl a U £ 1 1 <
sveizenn lwiiaiEetnfreudnatiasy what1elsAniy
daiiaasafidn n19useszaznanlunssnEsae 59
1 duas 8199 A ANAT19ALNI L IRUUNAUN
qunaals TanadaRessus RUUNAUTOINAINID
Aaldinanadnamessza et nN lunfsnaals
“consequential late effect” @

d) iumsueaiiletlenlafusadsnmn (the
irradiated volume) a1/5uNmsreaiiiaidialnAnle
FUSadFnunludneii anadenananudeslunig
a k2 = 1 v K val
nnen1sdrapaesing 16 agldiaaunenannly
nsa¥ssuiuuvzalumanisatinAanslugiui
1 ] 1 o a Aﬂl [ £
e Tudaeszudnanisanafadivetiandseynsfld
1A ANHIDIAN N A NN UFUDINANTENUNIGAL
1Fuusadnlnesunnnilatienlasuied (dose-
volume effect relationship) wanaz g lunnmnune
ANIREN TN TR ALATLAENAINN1ITN NSNS

o = Ry o = ' =
anefdnnwauitiangldtug Selumasine fign
o :’/ 1 U U dl o
Wanundudoulunjudaazlimruaunlanaaiunig
NANATN9LALNTZELeN9aNSaASNEN TAENL917ANT
v a e X . .
dnapendargluuufiavauat iulFuing aaguly
N3fABINI9Y radiation hepatitis TUANNTULIIAY
dgl 1o o d‘ Yo o o A =
et Aufiunsresiunlaiufdsne vealunsi
g991len dudanuTuldlsnasnunaade
189N194AANIZ radiation pneumonitis 113AL
AIINIULIINIIARNN Grade 2 Tnenausiand RTOG:
Radiation Therapy Oncology Group Classification
F9azAuntiu dose-volume histograms Lilugu
UBNWNLBAINNTHNAFRDAIUTDIFINTEUTRATEAY
i - - . JX A oas
AnaETALTaLd navesBunnstlatialasy

' :18V3IU Q’]S?T’]S?TU’]HUS\JHSDU’] la:u:80aneivus:nAlng
5 Ui 16 auui 2 nsnNNIAL - sSUIIAU 2553

F@asnudainasieadanizadiusie] ved1enie
TudruaaanismlFiianisunnseslunisnieu
2189878921 ansag anfaetnadu lunsiiaea
o dd‘ 1 o A ]
nsanefeanulildsdouaeclanszgnudediuaes
FaNUIaNe NatgANNaziiaiueTaazuanil
= dl '2“ 1 Y 0 o a

gansnsavaniasbalaanisvauiasslil¥anfadans
dnulddailafielnfuanil muduiuslagmng

1 ‘i’ dl dl Yo o a U =
srpdnaTunAsreailafle AlASLSadLasnadnames
da X4 e Y .
MAnTuazinaafesiulnseairsresadaavsingg
el e lunstlaesadanznandii serial organs
JuAuANRAUSAInaIlasinaieaidntias vz
Tuunepfeazlifnaiae @

Il fladeinaadesiusdadilaeies : Factors
related to the patient
Tudouilazil 2 TazagFrauaniannsniansoinia
tladglusnusinuesdiaeies

a) Tmm?’]\‘m%‘iﬁuﬁqmi‘u (the genetic frame-
work) : lsAniugnasuLNeeting a1aldFunIIngIa

- - = . 4
wudidanuiadnfzenalnsie] neluwes delu
nazUnfazviutiidenuangdausne lussdy
Tuianangnis@nnansa aslianunsndanuguaay

AnnAiininainiedls wazaauinlnfveenaln

[%
o o

pinee) WedNiusiunang hypersensitivity 784118
A ad v o ~ v prp
Wadnfanaae fady lunstiaeataaniniog
mutation 984811 ATM (ataxia telangiectasia) qvil
o a

ﬂ%’mL’&FNm@ﬂ’ﬁ‘mmN@"]J’NLﬂ?;lxﬁo,ﬂwf;l’]'m’]ﬂi‘\mi\‘i@

X

iﬂmwmnmumﬂmiﬂm”lumm mutation 3 ©2"
b) ﬁ@wmm (predisposing factor): mmmm
m@qm?mmmﬁmqmﬂmmmqmmqmnmuum
mmum%mwwmmﬂqmuﬁ@wmmm\‘ij piellalid
fulsun dgeans, 35nn9fnmseisdsouniuaai
oo (24) A ad o, v o o
11Ua%, w3a38n195NEIAf85NATINIUEeTINY
o o s o o o o & e
da ¥, nsguyvs, nslilsadszansiasine A
ANNRAUNFAURINARALABANNULIALAN (Mmicrovas-
cular disorders) Aai1s 19ALNMINU 1FD A1ITAINN



sulatings :auliliialsn systemic sclerosis “ ginel

A8nN19AgIALNaUIElaNIANISINANATI9L AL
AIN59R9N1" : Predictive Toxicity Tests

N3 leaNISesaasedfnunaridaanin
e A . o ¥ 4
wanagnAunulAralTuInias e resilate
Uns Tnaanivetsiaiiaitiandnetlunguaas late
responding tissue WBNANTUKAIUTHIUH1) 229
I R . .
fadndeldidundnlanuedrauddadoulvnjazande
o d‘ VYo = & a oA o [~
wann1sAapzidelAFunstintedfiRdunly
srazRAUIULAq ¢
TunguilszrnanlaFunisanaiad@samaiia
= o Yar a = £ a 1
wearuuazlafunisdsziiuaniudilssidungs
LAY WUINNNIABLAUBIARSIRTRA intrinsic 184

'
Ao a o o

- aa P =
WaLEaUNANANNLANANAYE NTANHIIRLNNIAY

'
a

Tasun1sAmuI e nLuanialunisufulas

Wugnasn waze1aun llgisnsmeraninguiimanu

' '
= =

\A8NgeNAzINAdUAINRAINTIATNE
AUFUsriUraamATAlUN1IA999 NNTANEA
=2 o A o A o X A a
MNANBUENINTITEA L UTTALER 189Llaidalnfay
= £ 1 =S j < tﬁl
wudilnyndasndnnisdAne lubiasanimansidy o
tlywmanaeisnisldunaasiaite PBunnaeile
4 nee - . .
wanlasunn I lunnsAneuazansue homogeneity
X odd e a2z
IR9LTA LA NAZNINFAN T
falndnau mﬂmﬁﬁmuuﬁﬂmdﬁ Tuusay
PP | o Ao e =
yananan1zlosedsdasnmn (hypersensitivity) azil
AYNEALINAN1ALENITN (genetic anomaly) wileg)
v aa o &K 1 o de dl o
waq N19ARAsaDeNInzlafAeANAAINAzeAY
#ugwineariu lymphocytes 1178 fioroblasts AInn1s
fiamsaTuiilauInmianils " 1A lymphocytes
q o & A4 da dod e
naululiaEia AN zaNngaNazinuANE
Anagdrefanisdnne axAanAanITAARTIATY
j = al = Adl =
BIANIANE BAsHUTNUNINNEINANAZANEN

1Afn13ANE109N192 radiation-induced lym-
phocyte apoptosis gl 2-3 Tuda way
WLLNAINNTOUNNNE radiation-induced lymphocyte
apoptosis Hunfufunuresaiinges cell death
‘ﬁﬁ@mmmﬁ%ﬂué’m sensitive LazAw reproducible
@759y g pannTiuLdn lymphocyte 1Ha subtype CD4
uwaz CD8 mmm‘ﬁ'%ﬁmLmn’l,é"immmyidmn
subtype éuj InganAemATlALS flow cytometry 7%
dvFuaTingu nean1zia fbroblast WALAa
natszfivau 18w micronuclei vida lethal chro-
mosomal aberrations 82U lFFLUNNIAN WAKANNT
Anenlundaasnivinnaiaadnafesszazanaann

o o o = ' o (12,17, 19,
TNATN LIANHAINLLANFANNUAAINUANE

UANWILeANITULAY nsAnHASe luITeTwIn
\NeLABN1TATIA lymphocyte apoptosis WL4N 38
NNTATIABRANNTIAGT LAY DBINHAIN LN

B9pi9aINTBnseans Ananadeluuda ¢

msfinmmavAiivet (Ongoing Studies)

TunnsAne3deaiinyinses (prospective study)
ﬁmﬁﬁﬁuﬁm%’@gmwnﬁww preclinic LAz N9
clinic Tauwanslfiiuteuualtdndelfdiauaedis
N1TATIAUN radiation-induced CD8 lymphocyte
apoptosis Mun1IvUNeEaduRIgaInFadRivile
ﬂdﬁ%?ﬁﬂ’]i‘m‘%@ﬁ%ﬂmﬂﬁﬂgu’] 9 Tpelunsdnmn
Fananat MaviuneRanadnaAesTazananemd
nranefedazlAsunislssiiuiaznaaaaunase sy
ﬁuﬂmﬁumﬁmmmﬂﬁm radiation-induced CD8
lymphocyte apoptosis L1l in vitro IPENTANZIADA
;:Iﬂ'mﬁiﬁﬁ?m”ﬁﬁ?ﬂmmmﬂ’]mﬁ@w’f\ma curative
1191 399 118 TuilFunne 5 ce ldaslunaaanaaag
filansiudeaudefnindatey vawinii vaen
naassusiazaanazlaiunissradLazgninllane
Fa@ludsunos 8 Gy WikAsa vidsanntiu 48 dalusse

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 16 No. 2 July - December 2070' 53



WA lymphocyte AxgnAAKENaNNILAYAINLN
lUdnuseiuaes apoptosis levelfagimnalala fow
cytometry Tagfiflnannmeazldfunisnmaing
AINNIATTINLATLENTEAS BT T EUTRATIIE ORI R
szgvenaniEinELazufin aaeRneszy e
AINIUIL AN RTOG/EORTC Classification lunns
Anwnilfiduansuu 6 mefiufiesfadinenie
nieanldfunnanziden Welunsmategnes
2anaINTATINITANEIIAY Tunnevunalisnatng
Wwegszazaaanivainelnaandanisdss i
ARIINN9LNA apoptosis 189 CD8 lymphocyte UAY
1#5unn9e1a39d Tnaldinalla area under curve
(AUC) lun153Agnzfuuy Receiver Operating
Characteristic (ROC) analyses
NNTALATITEARELNATIAYE competitive risk
analysis @xLgﬂluﬂﬂiﬂiuﬁuﬁmﬂﬁmmimmu 289
mmﬁwLﬁm@wzmmmﬁ*ﬁ%nm%ﬁuwﬂ'ﬁunmﬁm
radiation-induced apoptosis Hilaaaaulunlaiu
nsatasesndulsanzdadinum Telsiuam 149 11
(e uwANNANUAUN 147 918 LAZINATIEIA1UI
2 971) dauansusesasliaalsanziiay Ae ayn
AU 75 318 wazlIANZITIRaNgNYNINANUIY 36
918 WUINERIINNIRANAT AN Tz TUsTAL
ANIUILEY Grade 2 AU 121 918 AN
Favaim 393 18 (Aeulufenas 31) wazlusziunana
TULSY Grade 3 Ha1u9U 28 912l ANSuURTAR
393 718 (APLTluSREAY 7) ANANAU
HnnsfunugnludauaeddnsInafia radiation-
induced CD8 lymphocyte apoptosis Tuitﬁuﬁﬁ%
HauduiusaanndesiuanuIuiasay1a991nIg
dnaiAeseazaaaInfIdnE lussAuAINIuLe
Faust Grade 2 1uly eenefiedrAoyniaain
(p< 0.0001)
uenanidanuaninlugtauillinseanudn
#a1n13919AE9aIn @ lusyAuA N UL

| L8033 91sASANALSLASNYLE:L:5UINELUS:INATNg
5 on 16 adun 2 nsnniAu - SUIIAU 2553

Grade 3 aziAN1898R9IN"97AA radiation-induced
CD8 lymphocyte apoptosis ﬁ@;ﬂﬂdﬂ%’@ﬂmﬁ 24
(p< 0.0001) zﬁ’w%‘uﬁjﬂwﬁwudﬁﬁmmﬁwﬁm
mnﬁ?\ﬁ%nmlmzﬁumwa;uuaw%uuﬁ Grade 2 Tu
iasilfnaneiiuiilgids (AUC) Amiils 0.827 Tunsei
fi§m3n31n radiation-induced CD8 lymphocyte
apoptosisiAnluiiudasay 16 azlA1 positive
oredictive value Winfudasay 83 dawlunsdind
AR31N1940A radiation-induced CD8 lymphocyte
apoptosis HAgININFatay 24 azilA1 negative
predictive value Winfiufasay 86 u@ﬂmﬂﬁu@qﬁﬁ
nrnlazanaasnadnaAessazanaanfa@snenlu
izﬁummgmmﬁqm Grade 2 Tuldfiszazinan 2
UilAnsatay 70 ifednsniaiin lymphocyte apop-
tosis ldiiuFasay 16, giiin1sniazanvadnatng
lﬁmizﬂzmqmni“\‘i%i?”ﬂm“lmxﬁumwm;w,l,ia%\iLLm'
Grade 2 3ulifisveznan 2 TRAnesas 32 Wodnan
n194iim lymphocyte apoptosis ag3v1in9iesay
16-24 uazalifnIsniazanaoINaTALgITEzENY
mnﬁ?ﬁ%nmlmzﬁumwa;w,w\w%mrﬁi Grade 2 Tu
Tfiszeziaan 2 TflAnFeeay 12 Wednsnnain
lymphocyte apoptosis HA1gININFaeay 24 A1
AR

Tuanuaudioaassanuan 399 $18ANNNIANEN
Fananadneui dulaefldFuntsitadedndulsn
Nz uNauIY 147 MeadlEfunsinendae
WMATNAIEN9ENFAE99ULHNUN (conservative
surgery) kaamNsaniratefedsneuain Tnalu
nguagiinuRsua 90 meifilésugesTuuta
fngien tamoxifen luaunA 20 mg safusiaiinaiu
fausneuarlFBunnsaneed @ wudndihelungs
FFFUTF Naiugeslun tamoxifen §6msns
sepdRAlatAaINANY fibrosis Aisveziaan 2 1
(2-year fibrosis-free survival) WesFasay 51 Tuunue
finguitaeiilalldFuen tamoxifen lugaeszwingd]



funnsanefe@asil 2-year fibrosis-free survival
qaiivfasay 80 (p=0.029) flindndudenuandn
N T I -
ANLANFANAINA1atazEAutaTuluioaass
dAMNIANgIsNITNABINIITNALNTTETE0
o ao 1 | ] U =
ANFIainEn Tnenwudnlunguees veefionans
AUIU 147 TeRRenIIN1TTenTinlaelsiAann
N9 fibrosis (fiorosis-free survival rates) azauag/fiv
A VYo X ' Py = |
dnfiaelAFuen tamoxifen fansauvTaliuaslu
A1U98RIINTTINA radiation-induced CD8 lym-
phocyte apoptosis @aunsnuanaliiuladngilon
NERsIN"9LAA radiation-induced CD8 lymphocyte
X a v Vo .
apoptosis tdiiuFasay 16 wazlasuan tamoxifen
fanlUfun1raefadfqendaasiensni17senTam
TaadsAaNnAI9Y fibrosis WigaFasas 20 wazly
o v v PRy a Lo
nmzariudnm ludiheasanidnsinisiia radiation-
induced CD8 lymphocyte apoptosisﬁzj;\‘i QENUINg
NanTENULadn17 e tamoxifen FaNALUNN959E
SnERtesNin
dll ] zd = a o a
wWaldurunnidnisd@neadesila phase
randomize study ANN1sUsziiuANNLAEaRaNng
NAKATILALNT Y 8199 N AT 1 AR LTI R
o Yo Yar U . . .
uuﬂummgﬂwimumn@m aromatase inhibitor
(Letrozole) faufiunisanafednalugluuuanes
concomitant LAY sequential combination luﬁﬂw
ARILIANZLTUFUNIZUZQNATNIBNIEAAUIY 150
18N LA5UN1ITNHIABNFENFAAIIUFAIUN (con-
. I
servative surgery) taglunsansil@Nn1sawun
= 3 o Adl 1 a Z’/ o
Anwadlinefladefeesinge vanaatingausisdnem

N13.1A radiation-induced CD8 lymphocyte apop-
tosis A8l T UNAUINEIFRIRARINNAN1TANSEN 1
sreizenasie bl
= = a o 1 Adl o o 1 1 o a
HnnsAnAduFneindve g lusendnaniiu
tﬂl A o = d‘ Yo U '
nsetusunan1sAne R lAnewutn IngAnNsaN
Haszndneglaliuaransnansd B.Rosenstein'®
walaanenuna Mount Sinai Tuigilauada tsvina
anigaling
auiunisiansinanisAneiasendudeya

v
A

#ugulaseaie genome lnanimsanninnding
A 9/‘&/ U Adl o o o = = =l d’

wenltiugudeyananineginasdulatugiunila
Wil Anndsee lusendnenitiuniiuiu

atlafianluilaqiiudsliillassnsdnuadey

TR V|
a K

Tugtuuuananiiu Advwalug)iieaiuEed G
A9 lusuIARsulndUNaziATule wavazdas

. e e e
poUAININAN] AasialUillAdaian

= [ v A |d| aaal

- Hpnuduldlsvielinariasnimeaanig
al dl o = d’ Z’/ v
HluanalANANNIIINNNIATIANSNTIATILAD
TiiuanigmsalArsauAguYNLIYN

= [~ v A |4ﬂ| 1 o aa

- Hpnaudulylfvize iAok suenedR s
nsngaanaxnsnlssyna g liiunanalsn

- Henuduldlfviseldnazdssynsfldieses
HalunndsvilinseAuannuguussresnadiames
AINNNIFNHNAEITY ATl CTC v3.0 d5udau
B439N8UTRR T ARNa

ERINMINRANTAN UL ASRARINNANITARE

1 1 dl U @ 1 ] Yy

atesiallatndn deziiuse darlddesgding
lienniin

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 16 No. 2 July - December 2070' 55



LONFID 19D

1.

10.

1.

12.

Azria D, Gourgou S, Sozzi WJ, Zouhair A, Mirimanoff RO, Kramer A, et al. Concomitant use of
tamoxifen with radiotherapy enhances subcutaneous breast fibrosis in hypersensitive patients.
Br J Cancer 2004;91:1251-60.

Azria D, Ozsahin M, Gligorov J, Zaman K, Llacer Moscardo C, Lemanski C, et al. How to combine
hormonotherapy and radiation treatment in adjuvant breast cancer?

Cancer Radiother 2008;12:37-41.

Azria D, Ozsahin M, Kramar A, Peters S, Atencio DP, Crompton NE, et al. Single nucleotide
polymorphisms, apoptosis and the development of severe late adverse effects following
radiotherapy. Clin Cancer Res 2008; in press.

Azria D, Rosenstein BS, Ozsahin M. Radiation-induced side-effects with or without systemic
therapies: Primetime for prediction of individual radiosensitivity! Int J.

Radiat Oncol Biol Phys 2008; in press.

Buchholz TA. Finding our sensitive patients. Int J. Radiat Oncol Biol Phys 1999;45:547-8.
Cesaretti JA, Stock RG, Lehrer S, Atencio DA, Bernstein JL, Stone NN, et al. ATM sequence
variants are predictive of adverse radiotherapy response among patients treated for prostate
cancer. Int J. Radiat Oncol Biol Phys 2005;61:196-202.

Crompton NE, Ozsahin M. A versatile and rapid assay of radiosensitivity of peripheral blood
leukocytes based on DNA and surface-marker assessment of cytotoxicity.

Radiat Res 1997;147:55-60.

Crompton NE, Shi YQ, Emery GC, Wisser L, Blattmann H, Maier A, et al. Sources of variation in
patient response to radiation treatment. Int J. Radiat Oncol Biol Phys 2001;49:547-54.

Delanian S, Balla-Mekias S, Lefaix JL. Striking regression of chronic radiotherapy damage in a
clinical trial of combined pentoxifylline and tocopherol. J. Clin Oncol 1999;17:3283-90.

Delanian S, Porcher R, Balla-Mekias S, Lefaix JL. Randomized, placebo-controlled trial of combined
pentoxiphylline and tocopherol for regression of superficial radiation-induced fibrosis. J.Clin Oncol
2003;21:2545-50.

Denis F, Garaud P, Bardet E, Alfonsi M, Sire C, Germain T, et al. Late toxicity results of the GORTEC
94-01 randomized trial comparing radiotherapy with concomitant radiochemotherapy for
advanced-stage oropharynx carcinoma: comparison of LENT/SOMA, RTOG/EORTC,

and NCI-CTC scoring systems. Int J. Radiat Oncol Biol Phys 2003;55:93-8.

Dewey WC, Ling CC, Meyn RE. Radiation-induced apoptosis: relevance to radiotherapy.

Int J. Radiat Oncol Biol Phys 1995;33:781-96.

56

L8033 91sASANALSLASNYLE:L:5UINELUS:INATNg
on 16 adun 2 nsnniAu - SUIIAU 2553




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Dubray B. Late complications of radiotherapy. Role of the time factor. Bull Cancer Radiother
1995;82:98-100.

Dubray B, Delanian S, Lefaix JL. Late effects of mammary radiotherapy on skin and subcutaneous
tissues. Cancer Radiother 1997;1:744-52.

Dubray B, Pavy JJ, Giraud P, Danhier S, Cosset JM. Predictive tests of response to radiotherapy.
Assessment and perspectives in 1997. Cancer Radiother 1997;1:473-83.

Emami B, Lyman J, Brown A, Coia L, Goitein M, Munzenrider JE, et al. Tolerance of normal tissue
to therapeutic irradiation. Int J. Radiat Oncol Biol Phys 1991;21:109-22.

Floyd DN, Cassoni AM. Intrinsic radiosensitivity of adult and cord blood lymphocytes as determined
by the micronucleus assay. Eur J. Cancer 1994;30:615-20.

Ho AY, Atencio DP, Peters S, Stock RG, Formenti SC, Cesaretti JA, et al. Genetic predictors of
adverse radiotherapy effects: the Gene-PARE project. Int J.

Radiat Oncol Biol Phys 2006;65: 646-55.

Hoeller U, Borgmann K, Bonacker M, Kuhimey A, Bajrovic A, Jung H, et al. Individual
radiosensitivity measured with lymphocytes may be used to predict the risk of fibrosis after
radiotherapy for breast cancer. Radiother Oncol 2003;69:137-44.

Huchet A, Caudry M, Belkacemi Y, Trouette R, Vendrely V, Causse N, et al. Volume-effect

and radiotherapy [Il]. Part Il : volume-effect and normal tissue. Cancer Radiother 2003;7:353-62.
lannuzzi CM, Atencio DP, Green S, Stock RG, Rosenstein BS. ATM mutations in female breast
cancer patients predict for an increase in radiation-induced late effects. Int J. Radiat Oncol Biol
Phys 2002;52:606-13.

Johansen J, Bentzen SM, Overgaard M. Relationship between the in vitro radiosensitivity of skin
fibroblasts and the expression of subcutaneous fibrosis, telangiectasia, and skin erythema after
radiotherapy. Radiother Oncol 1996;40:101-9.

Kiltie AE, Ryan AJ, Swindell R, Barber JB, West CM, Magee B, et al. A correlation between
residual radiation-induced DNA double-strand breaks in cultured fibroblasts and late radiotherapy
reactions in breast cancer patients. Radiother Oncol 1999;51:55-65.

Lartigau E, Dubray B, Mornex F. Biological mechanisms of late effects of ionizing radiations.
Cancer Radiother 1997:1:669-76.

Ozsahin M, Crompton NE, Gourgou S, Kramar A, Li L, Shi Y, et al. CD4 amd CD8 T-lymphocyte
apoptosis can predict radiation-induced late toxicity : A prospective study in 399 patients.

Clin Cancer Res 2005;11:7426-33.

Journal of Thai Society of Therapeutic Radiology and Oncology |
Vol. 16 No. 2 July - December 2070' 57




26.

27.

28.

29.

30.

Ozsahin M, Ozsahin H, Shi Y, Larsson B, Wurgler FE, Crompton NE. Rapid assay of intrinsic
radiosensitivity based on apoptosis in human CD4 and CD8 T-lymphocytes. Int J.

Radiat Oncol Biol Phys 1997;38:429-40.

Radford IR, Murphy TK. Radiation response of mouse lymphoid and myeloid cell lines. Part 1.
Different signals can lead to apoptosis and may influence sensitivity to killing by DNA double-strand
breakage. Int J. Radiat Biol 1994;65:229-39.

Slonina D, Gasinska A. Intrinsic radiosensitivity of healthy donors and cancer patients as determined
by the lymphocyte micronucleus assay. Int J. Radiat Biol 1997;72:693-701.

Stone HB, Coleman CN, Anscher MS, McBride WH. Effects of radiation on normal tissue:
consequences and mechanisms. Lancet Oncol 2003;4:529-36.

Thames HD, Hendry JH, Moore JV, Ang KK, Travis EL. The high steepness of dose-response

curves for late-responding normal tissues. Radiother Oncol 1989;15:49-53.

31. Trotti A, Byhardt R, Stetz J, Gwede C, Corn B, Fu K, et al. Common toxicity criteria: version 2.0. an
improved reference for grading the acute effects of cancer treatment: impact on radiotherapy. Int
J. Radiat Oncol Biol Phys 2000;47:13-47.

32. Trotti A, Colevas AD, Setser A, Rusch V, Jaques D, Budach V, et al. CTCAE v3.0: development of
a comprehensive grading system for the adverse effects of cancer treatment. Semin Radiat Oncol
2003;13:176-81.

33. Trowell OA. The sensitivity of lymphocytes to ionising radiation.

J Pathol Bacteriol 1952:64:687-704.

34. Withers HR, Taylor JM, Maciejewski B. Treatment volume and tissue tolerance. Int J.

Radiat Oncol Biol Phys 1988;14:751-9.
@/.
B8 1510 a5 s oy






