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The result of breast cancer tfreatment with breast - conserving
surgery plus post operative radiation in Ubonratchathai cancer center

WIAST  ANDTTANT WU.22.5985nw”

* NQUINUTIATNEY guaNsise guAaTITsIil

Abstract

From January 2002-December 2004, 19 breast cancer patients in Ubonratchathani
cancer center had completed treatment with brast conserving surgery and post operative
radiation. The radiation dose was 50 Gy to the whole breast and additional boost to some
indicated patients. Median follow up of these patients was 41 months (13-63 months).only one
patient had recurrence within the ipsilateral breast. No distant metastasis was found. No
patient died in the follow up period. Conclusions breast-conserving surgery plus post operative
radiation should be a standard treatment for resectable breast cancer in Ubonratchathani

cancer center.
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Invasive ductal carcinoma
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Lymphocyte Count in HIV/AIDS

Patients with Carcinoma During
Radiation Therapy

B Pathomphorn Siraprapasiri', Taweesap S/raprapas/riz,Yongyut Kongthanaraﬂ,

Piya Pratipasen’, Sirima Eursritaanakorn', Jarunee Turapan'.
1. Rajvithi Hospital, 2. United Nations Population Fund

Background HIV/AIDS-patients who develop carcinoma should receive radiation
treatment with the same consideration as other immunocompetent cancer
patients. Radiation has effects on bone marrow and compress hematopoiesis.
Lymphocyte count is used as a proxy-indicator for CD4 count on
immunostatus.

Objectives To determine effect of radiation on the lymphocyte count in HIV-infected
carcinoma patients.

Materials & Methods A retrospective descriptive studywas conducted in 23 HIV-infected
carcinoma patients was reviewed. All patients received conventional
radiation therapy (200 cGy per fraction, 5 fractions per week), with weekly
lymphocyte-report during treatment at least 4 week were analyzed. We used
paired t-test and repeated - measured ANOVA to determine lymphocyte
count at different radiation dose and prognostic factors.

Results Lymphocyte was significantly decreased on higher total radiation dose
(p 0.000). The decrease of lymphocyte is significantly associated with age
(p 0.033).

Conclusion Conventional radiation to HIV-infected carcinoma patients, older than
40 year-old, was decrease lymphocyte count in this group. We should
conduct the study of CD4 count and viral load to determine whether

antiretroviral treatment is need.

! ! !
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Variables Numbers of patients (%)
Sex : Male 6 (26.1%)
: Female 7 (73.9%)
Age ;median 37 (27-67)
: <40 years 12 (52.2%)
> 40 years 1 (47.8%)
Site of radiation
: Head and neck 6 (26.1%)
: Pelvis 1 (47.8%)
: Others 6 (26.1%)
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Stata plot of radiation dose and lymphocyte count.
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Table 2: Generalized linear model
Factors Coef Std error Z P-value
Dose -.1907395 .0254349 -7.5 0.000
Age group > 40 year -152.3611 71.352 -2.14 0.033
Site of radiation 3.56598 49.02492 0.07 0.942
constant 165.7325 165.7325 9.09 0.000
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response (cCR), complete pathogic response
(PCR) 9%, 7% WaT 4% AINAGU LLZ\IVVLNW‘LI
hfmmtmﬂmwm DFS was OS 284 mﬂqem 2
ﬂmJ mmmmwwumuthmrmmi Ans NSABP
B-18 ﬂ‘ﬂﬂtﬂ')ﬂ%im neoadJuvant therapy AUl
pCR uwmmmiﬁhwmmm Tnal 7149 DFS uaz
0S ‘V]hmwﬂfmmmutt@m’mLha‘%wﬂw
ﬂ@lmﬂlmm Wﬂﬂ‘t}t neoadJuvant therapy XL
BCT mumvl,h WU OS AN mﬂfmwwmemq
mmmmm BCT VLGWNLLL‘]LLTH ﬂeumﬂmhu
111" (hazard ratio 2.53, p=0.04)

N13ANEURY Gianni wazAnse® 1wTew
Weun3ine 3 @t_t’t\‘tr':'at_l 1) adjuvant doxorubicin
mwmr-;fgﬂ CMF, 2) adjuvant doxorubicin Las
paclitaxel mmﬁyqe CMF %38 3) neoadjuvant
doxorubicin ILaZ paclitaxel rft’ts\l;t’m CMF ‘W‘]_Iftlft
ﬂ@:LI‘VlVLm neoadJuvant therapy i pCR 23%
uay Lﬂuh@umvl,hm BCT mmqﬂ@ueu 94 DFS
uay OS metaﬂqumiu LANANSRY

Well afivananisdnmaunaldni la
grsafitiaiuanane fueeniluazlnye
mﬂmﬂmiﬁhmﬁ'm\iﬁmhmﬂt; neoadjuvant

[ 7|

therapy VLNVLWIT’JEILWN 0S “® a1n9181971 meta-
ana|y3|s Vt’)tmfto,‘t)t Lﬂ?ﬂ‘umﬂu neoadjuvant Ay
mﬂ‘w adJuvaht therapy a1n ° #1891UN"9
ﬁﬂHWWUQW pCR NﬁQWNRMﬂMWQﬂuNWﬂImﬂW

nsAnefinuan BCT 4N mﬂunqmim PST
zﬁlfm DFS uay OS m@qgﬂaﬂ%ﬂuuhﬁatm’tzﬁ

VL.d S
HNATTNEANAINNY

MsANNIUSBUINaU neoadjuvant chemotherapy regimens

gaTitinTaRlelunnsfne PST 1aann
ﬂﬂ?temmmma‘ﬁftuﬁ‘t‘hu adjuvant therapy %q
Az anthracycllnes based reg|mens LL@ I?tfa
mmmﬂwﬂuhhm taxanes 111113947903

Anunasla PST Afinsdnmiviniensnlungs
taxanes Nﬂ%%\tttm_l sequential 1138 combination
regimen I eY anthracyclines-based
regimens Fauaaslunnand 2
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m 15107 2 : msAnvInIUSauIfigu neoadjuvant chemotherapy regimens

Study n Chemotherapy pCR% p-value

NSABP B-27"7 2411 ACx4 vs 14 <.001
ACx4->Dx4 26

ECTO © 451 ATx4->CMFx4 23 NA

Aberdeen"” 162 CVAP x 8 vs 15 .06
CVAP x4 ->D x4 31

GEPAR-DUO"™? 913 ACx4 -> D x 4 22 <.001
2WAD x 4 11

ACCOG"™ 632 AC x6 vs 24 61
AD x 6 21

AGO"™ 631 2WE x3 -> 2wT x 3 vs 18 .03
ET x 4 10

MDACC!"® 258 3wT x 4 -> FAC x 4 vs 14 <.01
wT x 12 -> FAC x 4 29

MsAnmn NSABP B-27" iflunnsinund
1Mn&iﬁzgmﬁLlﬁ?EULﬁﬂu neoadjuvant anthracycline
regimen Ay neoadjuvant anthracycline-taxane
regimen taanisdnunil Wiamiiey 3 qms
neoadjuvant regimens AB 1)AC 4 cycles, 2)AC
4 cycles M’mgfm docetaxel 4 cycles WA
3) neoadjuvant AC 4 cycles mm;fmmm'ﬁﬁm
LL'ngm:'JEI adjuvant docetaxel 4 cycles HANNT
Ansanuannguille neoadjuvant docetaxel
slllmaed cRR (91% WAe Uiy 85%, p<0.001),
cCR (64% WeuAy 40%, p<0.001) waz pCR
( 6% WeuAY 14%, p<.001) mnfslﬂmia?ﬂm
mﬂqmn 2 ﬂ@u‘wvl,m neoadjuvant AC us'lam
mqmmnmwmrﬂmﬁm?m BCT mmmﬂqam
3 ﬂqm 1A= lNLANNLANANIT8S OS LAY DFS
@ﬂﬂmﬂﬁ; neoadjuvant docetaxel Wauiunng
Fnnang neoadjuvant AC uazlanuAaLan
ml’]wfm OS uay DFS mnmﬂﬂ; neoadjuvant

v

docetaxel Wauiun1ssn®IAae adjuvant
docetaxel Waiinuangiaeil cPR wasaniile
AC a¥il DFS ﬁm‘%um'wﬁﬁm{ﬁﬁm (hazard ratio
0.71,p=0.007) wnle docetaxel 1anlilaasly
494 neoadjuvant therapy LLZ\IVW‘U’J’]N‘]JQEW]VLQ
neoadjuvant therapy aull pCR Nwmﬂimimwm
fian lunnazlngsenlafianu (hazard ratio 0.33,
p<0.0001)

n13AnE1 Aberdeen Trial"” 1Wlwdnnns
ﬁﬂ‘l&ﬂuﬁdﬁiﬁ; cyclophosphamide, vincristine,
doxorubicin LAY predmsone (CVAP) Vl,ﬂﬂ@u
4 cycles n@umimmmmﬂumummimu
AUB ‘Emwﬂfmw mumummmmﬁﬂquqﬂ
qulUlvnainaemasangAnANEn 4 cycles
vieulaanli v docetaxel 4 cycles Zﬁlquﬂzﬂfmﬁl
lupeuguasnanisinm azilasllinnnsinem
ﬁ{@ﬁ?fm docetaxel 4 cycles N@mﬁ?ﬁﬂ‘tmwuqlﬂ
uisanila cvAP 14 4 cycles § overall

! ! !
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response rate 66% (14% CR, 52% PR) %dﬂiﬂl')ﬂ
finauaussrnguiiilegnaslyiv docetaxel e
4 cycles AxiNanINETANN AEmL response
rate (85% WaUiyU 64%, p=.03), pCR (31%
Weauiu 15%, p=.06), 5-year DFS (90% el
11 72%, p=.04), 5-year OS (97% NeILiL 78%,
p=.04) LAZBRINNINT BCT (67% \NaLiL 48%,
p=.01) Ananslvengmaiisiilu CvAP aeld
an 4 cycles équﬁﬂqaﬁiﬁmmumﬁ@mﬂﬂ;
CVAP 4 cycles LL?ﬂLL@”Lﬂ@ﬂﬂ‘VI docetaxel Wﬂ
4 cycles Wmmmﬂfmwmaumummmﬁﬂm
E"I"JEIEI'WSLMNVLG] 47% (11% CR, 36% PR)

n1sAnE1aNUssinAeasdy (German
Pre-operative Adriamycin and Docetaxel Study
I, GEPARTRIO)!"? Anmnisla neoadjuvant
docetaxel, doxorubicin kag cyclophosphamide
(TAC) linew 2 cycles uaatlszifiunanisney
mummmﬁﬂmmmmim breast ultrasound
Tmﬂﬁlﬁm”ﬂ'qw ARUALBIAT HIUIAN DUAAAS
>50% a1NN19%11 breast ultrasound %Qﬂ@‘ﬂﬂ
IunnssnERenlLLNgAIANEN 4 138 6 cycles
zﬁ'f;uﬂiﬂqamﬁmumumﬁ@ TAC 2 cycles uinay
gnaxllumsinenenaaangas TAC mean
4 cycles viaewlauuluvgasen vinorelbine uaz
capemtabme (NX) an 4 cycles NANTFAN
WL mﬁmumu@wmmﬂfmmmﬁﬂ‘m TAC 2
cycles Winag Lﬂumwmmmiﬂmmimquﬁt::ﬂ'fm
azd pCR AN NE R I ALEN TaENL9A
r:;ﬂfmﬁmumu@w{@mﬁnm TAC 2 cycles 1in
24%
1ummzﬁt§ﬂfmmﬁmwzﬁum&ﬁmﬁnm TAC 2

(early responder) Wl pCR AN A 21%-

cycles Usnil pCR s lo e 5%- 6% lagl
‘W‘LI']’]N‘]J’JEW]Vl‘ﬂ‘].l’&u@ﬂm‘ﬂﬂ’\??ﬂ‘]fr’] TAC 2 cycles
LL?ﬂLL@')ZﬂN1ﬂ1‘MEI%3M? TAC 1A%@n 4 1130 6 cycles
WU pCR PNaAINaLAETUAS 21% LAz 23.5%
ATNANA L mﬁur:iﬂwﬂﬁmamummé TAC 2
cycles usnuazgnaaullnengms TAC men 4 cycles
M’?\@iﬁqmm vinorelbine WAL capecitabine (NX)
an 4 cycles WU pCR Aun~lalnaLAeetis A
5% WAY 6% AINANAL %amgﬂ%wm{mﬁ'mu
zﬁumaLW{LL?ﬂ (early responder) ma*‘lﬁmmm
I (TAC) [ﬂ@‘ﬂﬂ 4 ‘VI?@ 6 cycles llﬁ"lﬂsl@ﬂ’]??ﬂ‘]:f’m
llll[ﬁ]’]\iﬂu@'}]u ﬂ@NV]iNﬁlﬂU@u‘ﬂﬂm‘ﬂﬂqﬁ‘?ﬂ‘]ﬂ"}LL?ﬂ
(early nonresponder) wmﬂmmﬁﬂmimmw
LLElﬂQ"ILL@ ﬂ’]?iﬂﬂ’]??ﬂ‘]ﬂ"’]ﬁl@@’]ﬂﬂq@W?Lﬂll
(TAC ma@n 4 cycles) mmﬂ@auiﬂimﬁmmim
(NX @n 4 cycles) Taeants3nEd lmnafuan
ﬂﬁ?ﬁﬂﬂﬁﬂﬁﬂﬁﬂuﬂﬁﬁﬁﬂ@ﬂ German Preoperative
Adriamycin and Docetaxel study Il (GEPAR-
DUO) ) Anwanagly neoadjuvant doxorubicin
’;‘Clllﬂi.l docetaxel n 2 zﬁﬂm‘m (dose-dense
AD) 4 cycles LV]?;I‘]Jﬂ‘LImﬂM doxorubicin ﬁ‘lfmﬁ/‘l_l
cyclophosphamlde (AC) N 3 & 4 cycles
A11A28 docetaxel nn 3 &1lanvt 4 cycles
(sequentlal AC->D) Wummﬂml,uu sequential
AC- >D1®N@ﬂ’1??ﬂ‘]ﬁf’ﬁ’lﬂﬂ'ﬂ IE”IEI‘W‘LI'D’W response
rate (85% Ve Uiy 75%, p<.001), pCR (22%
Wauiy 11%, p<.001) WAZEMIIN1991 BCT
(75% Wauiyu 66%, p<.005) fiananslaen
@lm‘ﬁlLﬂu dose-dense AD

NNFAN® Anglo-Celtic Cooperative
Oncology Group (ACCOG)"

neoadjuvant doxorubicin 294 cyclophosphamide

= v
AN®INT U
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(AC) M0 3 &Ua v 6 cycles WguiUN1TY

doxorubicin $9NfiL docetaxel (AD) 90 3 &lpw

6 Cycles WLAWANTI NI 2 zgmﬂmmnﬁwﬁu
R8N response rate (61% Waufiy 70%),
PCR (24% Waufiyu 21%) Laz@nsni13ni BCT
(20% Waufiu 20%)

N19ANEA Arbeitsgemeinschaft Gastro-
enterologische Onkologie (AGO)"™ ﬁﬂmmﬂﬂ;
neoadjuvant dose- dense epirubicin 7NN
> flan 3 cycles A1uA98 dose-dense
paclitaxel ‘Vm 2 mjmu 3 cycles Wiguiy mﬂv]
epirubicin ?')Nﬂ‘]_l pachtaxel (ET) n 3 meWI
4 cycles m@mmnmwmﬁmﬂu sequential
dose- dense eplrublcm mmmﬂ paclitaxel
L‘Wu‘ﬂﬂ']’] Tagl ‘W‘LI"J"] PCR (18% L‘Vlﬁ‘]_lﬂ‘]_l 10%,
p=.03) waramI1 N3 BCT (66% L‘Vlﬁ‘]_lﬂ‘]_l
55%, p=.016) fimnan1s 19U combination

N13ANE189 Green uazAmz® ann

M.D. Anderson Cancer Center An®#1n13W1

neoadjuvant paclitaxel wunan 12 ddann

Tmﬂslﬂ; weekly paclitaxel Wieudy 3-week
paclitaxel mwoﬁ”fm 5-FU, doxorubicin Wag
cyclophospham|de (FAC) N3 &lpnoi 4 cycles
m@m?ﬁﬂmwummﬂu Weekly paclltaxeliml@
ﬂ’\??ﬂ‘]:f’WlL‘Vlu‘ﬂﬂ']’] T@EI‘W‘]_I'J’] PCR (28% L‘VI‘F;I‘]_Iﬂ‘LI
16%, p= 02) WATBRIINIINT BCT (p=.05) ‘1/]@
mwmﬂum paclitaxel 91N 3 'meWI
N@@?ﬂtﬂﬂ?ﬂﬂ@ﬁﬂﬂ’]?ﬁﬂ‘]ﬂﬂ%ﬂ@'ﬂ?ﬂ

(% v

‘mqmuwmﬂ mﬂmmm anthracyclines mmu

32 1

taxanes igmaﬂﬁ?ﬁ%ﬂwﬁﬁaﬂ')‘ﬁmﬂﬂ; anthracycline-
based regimen ‘ﬂf;ll’NLﬁf;lfJLL@:mﬁ‘slﬁﬁ’m‘l'mﬁ’u
WUL sequential regimen atlA AR NI L
combination regimen LAsAnIaaziTLHAan
Bunas safltintnend e aesni sy
sequential regimen zgﬂmlﬂLL@z a‘zﬂmmﬁliﬁmi
$nen1Ag39uALILNINT UL combination
regimen ﬁLﬂuic;

Pathologic complete response (pCR)
WAz clinical complete response (cCR) Sfl/ﬂgﬂslﬁ’ij
ushimlesananmlunnsinenane neoadju-vant
therapy mmiﬁﬂﬂ’nﬁ’]ﬁﬁmwuéﬁ clinical complete
response wilalnelszanns 60% - 90% luanse
i bCR wuloAaum 3% - 30%"7 uATatiunae
T T TSI M FEPETE 0CR lun"sfneni
memlwﬁ"umqmaﬁﬂwﬂ% no residual invasive
cancer lunau primary tumor Tuausitnanig
Anmaziieunsauegulliensiiluny invasive
Cancer‘ﬁl axillary node ;QELLﬂzis\iwu residual
noninvasive cancersluf:‘ﬂu primary tumor%ﬂu
ﬂ@aﬂuﬁﬂuﬁmﬁuﬁmmﬁmu oCR ‘laun
no residual invasive and noninvasive cancer
1u5@u primary tumor Lag axillary node"® LL%ZQIW
pCR azduiussunisnannsailsalnasas Th
faasniananaieenis anf 1y Uenn R
wuangasenfivui pCR MitaTulalndaiug
funsfinsnansendsnesy daulaifinduns
ananell® uazgiaefinuanil pCR uaafid
Wi TsAnF LT Ut Lo 11

! ! !
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Jodan waconisaouauovaomssnusiadasaninduiva

Predictive factor muwuﬁﬂ‘u pCR A¢

AT UA T AN NN TR AL AUBI A ANTTTNHA

1/1mﬁ”tymQﬂfmmi@ﬂmu’mm@u@ﬂLmiuum
e de? o a¥ . J

195NN IMBazAaZL @ an bN135 N AN

1‘Vlﬂslﬂﬂ’1??ﬂ‘1:f’1@~ll pCR ‘Vl@\'ﬂ’l@ﬂ N1 pcR A

o

mwmmn miuma‘wmmmimmﬂmu [MNNIT

b

ﬁﬂ‘]:rwwumwmﬂﬂ@ww ijs! predictive factor

NduRusiy pCR Na1xsatinn laluned Jis

Hormone receptor AUNMSaOUAUODAONSSNVIAd8EIATUIUA:

A3ANEINLAN hormone receptor status
uTadanennsninns meuduadnesAR TR
Lazduus AU Jannadilonanisinenaule pCR
ANNNN F8EN9LTY N1ANENTRY Buzdar WAY
Ande™ ﬁﬁﬂm;@u@g@uuﬁwm r;ﬂfmm"] 1700 918l
VlVLﬂﬁ“]_Iﬂ’]iﬁ?ﬂH’mQElﬁl’]LﬂN‘U’]Uﬂ@ﬁlﬁ‘m%‘i“’l i
WL quwmu 1F9m1UN? ER-negative § pCR

Tneiads 24% %ﬂ@ﬂﬂ’i’]ﬂ;ﬂfmﬁ ER-positive Ainl
pCRVL;Imm@?{mﬁm 8% (p<0.001) Taeladuiv
Qmmﬁl%ﬁaﬁmaﬁnm prospective anunNNe
fiwunsauan pCR 289y aafal hormone

v v o 1
receptor negative Wuim@l\‘imwﬂwﬁﬁ hormone

(20-22)

receptor positive®? Fauanalunnsen 3

Ms100 3: Hormone receptor UMSAQUAUANAAMSSNYIQDUANIATIING —

pCR%
Chemotherapy n
ER-negative | ER-positive
MDACC"?
FAC x3 532 15 1
FAC x 4 78 29 6
T x4 81 7 6
3wT x4 -> FAC x 4 127 31 6
wT x 12 -> FAC x 4 128 55 15
AD x 4 72 16 7
total 1018 21 5
ECTO®: AT -> CMF 451 42 12
NSABP B-27 %
AC x 4 1533 14 6
ACx4->Dx4 722 23 14
Celleoni et al.?” 399 33
Ring et al. *" 435 22
Gianni et al. *
AT x 3 ->wT x 12 89 23 8
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Pathogic characteristics iunisaouauovao

NssSnuadsaeniAbuva:

ﬂﬂiﬂﬂﬂﬂm@m@ﬂ@uﬁ@ﬁ]’ﬂ\‘]N‘ﬂ’JEleLmi‘LI
neoadjuvant therapy ‘W‘Llfmmﬂfgmmu LNeruN

71 invasive lobular carcinoma agwu pCR AN

v v v v
nsfnuasaaadintalauasnangasuzis

v

WWNUNTHA invasive ductal carcinoma (3%
UL 15%, p<0.001) WA ENUTEL8 invasive
lobular carcinoma W‘].Ifalﬁﬁ ER-positive Vlgu’m
mlﬁ invasive ductal carcinoma (92% Weruiu 62%,

p<0.001) WALH8ALATILNIAEAILUNLEN

1fad8129 hormone receptor aanliuaadang
W11 invasive lobular carcinoma iWuiTadenas
WENNSTIBASEAANIINALAUDIA BN NIN
%ﬂﬁﬂv\‘iwuﬁﬂ pathologic characteristics ﬁluj L°]]Iu
poor differentiation, high nuclear grade high
proliferative index mﬂumwmmmqum?
mau@ummamiiﬂwﬂmmﬂ&’mﬂ'mvmm Li‘\‘i‘Vl
well differentiated, low grade WLa< low index of

proliferation®”

Molecular subtypes AumsaouauovaomssnuadaeninbuIdQ:

AMsAnET89 Sorlie UAY Perou® ‘g
'ﬂ"’]LLuﬂNZL?\‘iL;’]uNWm gene expression profile
aenuly 5 silages laun luminal A, luminal B,
basal-like, normal-like way HER-2 positive
subtype Tmﬂwmwﬂqw RULUNAN molecular
subtypes umwmm‘miamm ﬂ??ﬁl’i’]‘]_l’&u‘ﬂﬂﬁl‘ﬂ
msa‘nmmmnmaﬂmm@uImﬂﬂ@wu basal-like
subtype (smmw,ﬂu ER-negative, HER-2 negative)
LLmﬂ@NVI HER-2 positive subtype (‘meJ HER—
2 amplified L8z ER-negative) ) Azt 2 ﬂ@N‘V]N
Wmm‘aﬁmﬁuéﬁqm Tneidl relapse-free survival
uaz overall survival fiduiign Tuaniziings
luminal-type (sﬁlﬂﬂﬂ@mﬂu ER-positive) §
wennsailsARANgY NMsAnmILes Rouzier LAz
AL IaAnEAAs molecular subtype Tﬁmmlw“’]
L‘M@I’]‘ﬂﬁv‘]_l chemotherapy sensitivity 1AaINNIg
AneDg gene expression profile mﬂﬂﬂz‘ﬂlfaﬁl 82 71¢
Alpsunnesnmng neoadjuvant paclitaxel A4

34 1

P28l FAC nannsAnmny pCR lngedm 45% u
ﬂzgluc;ﬂqa‘ﬁ'l,ﬂu basal-like subtype Way HER-2
positive subtype ziquc;ﬂqm?ﬁﬂuum?u;mmﬁ
1w luminal subtype WU pCR A1nN195NH"
fanandlaifies 6% wan1sAnmEgasiuien
r:jﬂfmﬁ'ﬁ ER-negative %qﬁﬂ@kuﬁUﬂéugﬂQE
VILﬂu basal-like WAy HER-2 positive subtype

azlamanissnmmageAT T ANAANIUANS

wannsailsalnasinluszazananduneng
1umﬁﬂmmyﬂlwu%§qLﬁ?ﬂumyw
neoadjuvant therapy LﬂuTﬂmmmimuLu@
ANnnauNE mmﬁﬂmmmﬂﬂaﬂuu,ﬂ@wm
gene expression, biomarker WN"] Q’Wﬂ’]?
wasuudadllennsls uazduiusfunisnew
auasnanisinelaegidls annnsAnmses
LWL N1l A aunilasaas global gene
expression ‘mmmnmﬁﬂm 9 uaedinnsdneni

?WENTLW]@N’W] WENETNUTIAITN ’ZQN‘WLLﬁ%I’rN

! ! !
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1 v

specific gene profile AUNIARLAURIAANTT N
N o o &£ aa ' A o

HIANLUIUA muwuﬂmﬁmﬂuquzmm

Lﬂuﬁ’)WEl’]ﬂﬁTMﬂ’]?m‘ﬂUZﬁu@\‘iﬁl’ﬂﬂ’]ﬁ‘a‘/ﬂ‘]ﬂﬁﬁaﬂ'ﬂ

(29-32)

o A dag ¥ ' b =
ﬂ@’Qﬂ@uWNiquﬂ@u LA LUANANNNNTA NN

v

1 dﬁ/ 9/d 1 7 ° v dJ
wailadnunlunguylesanuaunesdnaes
1 L7 ) ]
nsnsAnE AN Tugasidanuauninne
v de T 44 d o ¥
aglanaduilssdnsuazundafefaziiunla
v
Tun1edJidle gjvwx

N1sAinu neoadjuvant chemotherapy d@nsu HER-2 positive

breast cancer

tjﬂlfmu%?u;muﬂawmm 15%-25%
‘vm human epldermal growth factor (HER 2)
overexpression smma‘?ﬂmmﬂfmu Sy
EpA D LL‘W?ﬂ?”@’mVIN HER-2 overexpression ;QEI
trastuzumab (humanized receptor antibody
directed against HER-2) squfunTlmiaiite
Iauanisinenfmilanainislaiaiintnesng
Renfuiissesnafeuasdadiuansineniils
adjuvant trastuzumab 3ol fuenafiiTa
iSuEFUNzIS R UL svesR s T unanszane
‘17{5? HER-2 overexpression ﬁiﬁmﬁﬁqmém?
ﬁﬂ‘]:r’]‘ﬁlslg neoadjuvant trastuazumab Tun1s
SNSRI IN Iz AN AT HER-2
overexpression ?ﬁdﬁﬂ’]?ﬁﬂw’] phase llI ‘ﬁla"m\‘i’m
Tntl Buzdar uazAnie®™ fafeenidien neoadjuvant
paclitaxel 1Juiaan 12 Fam muas 5-FU,

epirubicin kas cyclophosphamide (FEC) %N

3 4Um 4 cycles NUNTT I trastuzumab dlanu

axa3y 24 dlamsanliindiningasiasaiu
nM9ANELResgAnaunIMUANaIaINN Kot

nsaunsAnE UUAD 42 Senn AT S
19 164 378 1 ON1TALATI LU AN TANEA LT D971
wuﬁwﬂz{uﬁlicg trastuzumab Auanisineuile
91 Tmawu PCR (65% Wauiu 26%, p=.016)
mmﬂ@mmuﬁmmmmwﬂmﬁm@m BCT 204
¥4 2 ﬂzgu”l,wmnmqnu (57% Wauny 53%) lu
nsAneid lunugdeefiiin congestive heart
failure Mﬂzglwﬁlicg trastuzumab sanTLATLN1TA
wazilyLion 5 :auaz 7 $1uAil ejection fraction
anas > 10% annqui lawpdltinesnaiien
uazngudla trastuzumab saufuLARLTAANN
sy luneildeluanansonannlannnissnm
LU LN A nEn Hazanunsotinanlela
fulunisfneuzifanunszasd galuuns
ﬂ?zmﬂ‘ﬁlﬁ HER-2 overexpression LL@:E‘I’QMQ‘
{@H@fslﬁﬂﬁsﬁ;ﬂﬁﬁ*ﬂwwﬂ”@ﬂ neoadjuvant
trastuzumab @:Vl,c-;maiuma‘?"ﬂmﬁlLuﬁmmlw
ﬂ‘i_m’]ﬂvi ad uvant trastuzumab ‘VISJ“]J@NZW]
MANNALAZULE B Aana
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Preoperative hormonal therapy

nsAnaaulngaes PST dnazilu
ﬂ’]iﬁmﬁﬂ’]ﬁ‘l‘;mﬁﬂ’]ﬁmLL@xﬁﬂﬁxﬁﬁ"]H\‘l’]u@‘ﬂﬂ
LN TAEeAARDITLIINLY LNLmumu ER positive
WAZYiTa PR positive Az peaUauasmalATnTale
L‘l’mfll’]l’:ﬂ’)tm 1547 ER uazyiie PR negative
uwaziilannafiazmauauedaule pCR RN
aealsfinna nsinenyeefigeengvieluuds
usanediazfueniafithiiauazil ER positive uaz
38 PR positive mﬁﬂ‘mgwmﬂﬂ; preoperative
hormonal therapy Aegaziduniaidanuilses
Sﬂqaimﬂ tamoxifen ﬁﬁl%ﬁummuigmﬁﬂm
"lumﬁﬂmmﬂwmmwu locally advanced
disease 3o luIMUNEAANTHAAA

N13ANHVB9BANA GRETA trial®® 1w
miﬁﬂm;ﬂmﬁﬁmﬂmﬂﬂdﬂ 70 1 fRuzise
Lmummmmim‘immulummnmmﬁ primary

tamoxifen ‘Mi‘ﬂiﬁﬂ’]iiﬂiﬂ"]ﬁflilﬂ’]il’,i’]ﬁlﬂm’]ﬂﬁ’)?;l

m‘ﬂﬁ adjuvant tamoxifen HANNTANEINLAN
TUNUAMULANANGT8Y breast cancer survwal
LAY overall survival T99ANTFNHAS 2 WL UAWL
local recurrence Vl,mmﬂm’] Iuﬂqm‘wim primary
tamoxifen [ieaE19L7en
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Neoadjuvant Tamoxifen Versus Aromatase Inhibitors
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ms1f 4 : Neoadjuvant Tamoxifen Versus Aromatase Inhibitors

Study n Treatment ORR% BCT%

Eiermann et al. ®” 337 Letroxole vs 55 45
Tam 36 35

Smith et al. *” 330 Anastrozole 37 46
Tamoxifen 36 22
Anastrozole + 39 26
tam

Semiglazov et al. 151 Exemestane 76 37
Tamoxifen 40 20

n19AN®1 The Immediate Preoperative
Anastrozole, Tamoxifen, or Combined with
Tamoxifen (IMPACT) study Aisnaanulae Smith

(36) = J - ~ o
LLATATDLS Lﬂuﬂqﬁ‘ﬂﬂ‘lﬂ’qwLﬂﬁ‘ﬁlULVlE]Uﬂ’]?Tﬂ‘lﬂ’f]
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p=.004) LAZARTINNGN1 BCT ANHNN (41% vs. 36%;
b= .036)(37,38)

nsAnuf W3 endien neoadjuvant
exemestane fiu tamoxifen 11941 3 1A ANL
il a3 NEIA2E exemestane & cRR
(76% and 37%) LLm BCT rate ( 0% and 20%)
(p <.05) wmu@ﬂm tamoxifen ©

m@mmﬂmmnmmﬂ?ﬂmmu Als Al
tamoxifen mummLLumﬁ@ﬂfmwummmeum
7l HER-2 29uM8192ARLALRIADNNTFNHIAYE
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AnmennatesyLaangueesly nsAneRie
ER-positive uaz HER-2-positive AwuTudou
ﬂ@mméﬂw%\mmiumiﬁﬂm TmEN19ANEA
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39U ER positive LAYWL objective responses
mﬂmﬁm&’]ﬁ”w anastrozole VLG;{ 7970 12 918
(58%) U objective responses A1NN1973NHN

M98 tamoxifen WL 2 A1n 9 918 (22%) (p = .18)°
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Wavua 337 Pefid HER-1/2 way ER positive
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A1919% 1 Bone penetration depth of radionuclides approved for treatment of metastatic bone pain

Radionuclide Half-life B—Emission Penetration
(days) (Avg. MeV) (mm)
Phosphorous-32 14.3 0.7 2.7
Strontium-89 50.5 0.58 2.4
Samarium-153 1.9 0.22 0.55
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Indications
1. Bone Scan Positive
* Osteoblastic Lesions
2 Bone Pain Due to Cancer
3 Multi-focal Disease

Relative Contraindications

1 Predominant Soft-tissue Pain
2 Unifocal Bone Lesions
3 Osteolytic Lesions

* Poor Uptake on Bone Scan

Absolute Contraindications

1 Severe Marrow Suppression

2 Severe Renal Dysfunction
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Strontium-89 (Sr89)
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Rhenium-186 HEDP (Re186)
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Neoadjuvant chemoradiation

followed by surgery for treatment of esophageal cancer

Department of Radiology Faculty of medicines Chulalongkorn University

U ntil now, surgery has been the cornerstone
of curative treatment in patients with operable
thoracic esophageal cancer."” Median survival
of 13.6-15.2 months with 2-year survival rates
of 34-37% were reported for patients treated
with surgery alone.”*® One reason for the failure
of local surgery alone is the fact that only
30-60% of patients are truly resectable at the
time of diagnosis.

As an alternative to resection for
locoregional treatment of esophageal cancer,
there is some evidence to support combined
definitive chemoradiation over radiotherapy
(RT) alone.”” With chemoradiation alone, a
median survival time of 11 to 22 months was
observed®” and the 5-year survival rate
reached 27% in a randomized study.® This
figure is quite comparable to a surgical
approach for locoregional carcinoma of the
esophagus.” Patients who have technically
unresectable local-regional carcinoma or those
having a potentially resectable carcinoma but

Chawalit Lertbutsayanukul MD.

Division of Therapeutic Radiation and Oncology

who are not fit for surgical resection are
eligible to receive definitive chemoradiation.

The data from the first intergroup trial
(RTOG85-01) compared the experimental
treatment consisting of a total of four cycles
(two during and two after radiation) of FU
(1,000 mg/m2/d by continuous infusion for
4 days) and cisplatin (75mg/m2 day 1) plus
50 Gy of radiation therapy, and the control arm
of 64 Gy of radiation alone. Survival was
significantly better for patients treated with
chemoradiation, 30% at 3 years and 26% at
5 years compared with 0% at 3 years in the
radiation-alone treatment group.” An eight-year
follow-up of this trial demonstrated an overall
survival rate of 22% for patients receiving
chemoradiation therapy."” Persistence of
disease (despite therapy) was the most common
mode of treatment failure; however, it was less
common in the group receiving combined
therapy (26%) than in the group treated with
RT only (37%).""”
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The other study (EST 1282) also
showed the survival benefit of chemoradiation
(60Gy of RT plus concurrent mitomycin and
5-FU) over RT alone (60 Gy in 30 fractions)."”
Two- and 5-year survival rates were 12% and
7% in the RT alone arm and 27% and 9% in
the chemoradiation arm. Patients treated with
chemoradiation had a longer median survival
(14.8 months), than patients receiving radiation
therapy alone (9.2 months). This difference was
statistically significant.

In an attempt to improve upon the
results of RTOG 85-01, RTOG protocol 94-05,
which randomized patients to the standard
combined modality arm as in RTOG 85-01
(50.4 Gy of RT plus concurrent 5-FU and cisplatin)
or high dose chemoradiation (64.8 Gy of RT
plus concurrent 5-FU and cisplatin). A planned
interim analysis using a stochastic curtailment
analysis after 230 patients were accrued
revealed that the chance of the high dose arm
having a statistically superior survival result
was only 2.4%. Therefore, the trial was closed
before meeting its accrual goal of 298. This
interim analysis suggested that chemoradiation
with 64.8 Gy did not offer a survival benefit
compared with standard dose radiation (50.4 Gy).“z)
There was no significant difference in median
survival (13.0 vs 18.1 months), 2-year survival
(31% vs 40%), or local/regional failure and
local/regional persistence of disease (56% vs

52%) between the high-dose and standard-dose

62 1

arms. Data on randomized controlled trials of
chemoradiation alone is summarized in table 1.

Other than radiation dose escalation,
there is an endeavor of combining neoadjuvant
chemoradiation followed by surgery to reduce
the tumor size and maximize local control. The
Federation Francophone de Cancerologie
Digestive (FFCD trial 9102) carried out a
randomized trial comparing chemoradiation
alone versus chemoradiation followed by
surgery in patients with esophageal cancer."?
Eligible patients had operable T3N0O-1MO
thoracic esophageal cancer. Staging was
based on computed tomography (CT). Induction
chemoradiation comprised of 2 cycles of
fluorouracil (FU) plus cisplatin and either
conventional (46 Gy in 4.5 weeks) or split-course
(15 Gy, days 1 to 5 and 22 to 26) concomitant
radiotherapy. For ethical reasons, only patients
responding to induction chemoradiation were
considered for the randomized part of the trial.
In the absence of objective response orin case
of contraindication to surgery, the treatment
was decided by the investigator. If chemoradiation
had not been tolerated,surgery was recommended.
Of 444 eligible patients, 259 were randomly
assigned to surgery (arm A) or continuation of
chemoradiation (arm B; three cycles of FU/
cisplatin and either conventional [20 Gy] or

split-course [15 Gy] RT)(Figure 1).

! ! !
NSAISTHIONSIT ST mANzI RSy mUszmallny s 14 saim'’ 1 Nnmmw-ﬁquwu 2551



G0'0 > d, : 810N

63

el %1€ SO JAC 2e-62'7-L 0001 n4g 8l 819 el /8 | 601 | 8v9 1y + owsyd
8l %0¥ SO JAC 621 G/ d4aaon 8l 05 91 ve | 601 | v05 1y + owsyn | (21) S0-¥6 DOLY
2€-62'6-2 0001 n4g
8yl %6 SO JAG Z 0l upAwoNN 2 09 0 0oL | 6S 1Y + oway)
+C'6 %, SO JAG 4 09 0 ool | 09 euole 1y | (L) 28el 1S3
2e-62'7-L 0001 n4g
gzl %9¢ SO JAG 621 00l d4aaon 4 0S 8l z8 | el 1Y + owayn
.68 %0 SO JAG 4 9 0l 06 29 auole 1y | (01) 10-G8 DOLH
(syyuow) sa|npayos  (wbs/Bbw)  sbnig (f9)  (A9) ouspy 008
abesoq
1SN [BAINING osop Ajleg  esop 1Y N [ Ps8ziuopuey Apms
Adelaylowayo (%) ABo|jo1SIH

UOIBIPBIOWSYD 9SOP-PaIBASIS PUB UOIIBIPBIOWSYD SAIIUISP ‘UOIIBIPE] [BUOIIUSAUOD Buliedwod Saipnis SezIUBWWNS | a|jqel

Jourral of Thai Society of Therdpeutic Radiology and Orcalagy Vol. 14 NVo. 1 jarudry - jure 2008



Treatment scheme FFCD 9102

M=444

Wark-up
Diwpw 3341

Gy 390 |8 Byl

"
Gy ¥2

Diary 1
- _- -
=T

38y x 8w i e S and 23 4o 36; 30 B

By 3801

Chemotherapy
«3 FU 800mgim2 (dayz 1 to 5)
«Ciplatin 15 mgim2 (days 1t 5)

M=258

B

2 :
By 1 Blay I

oT

AT

Partial

response ot man

K

B B iy By B3-S0

B: Thamarsdiscicn

.-_L_

Doasp B2

d Surgery De s GO0

i e oradlathon

-_-_-

Cipy &3 Dy 88 Gy B

IEyx P |d 41 1o 4T; 130y}

FIGURE 1 Schema of phase Il study FFCD9102

Two-year survival rate was 34% in arm A
versus 40% in arm B ( P=0.44). Median survival
time was 17.7 months in arm A compared with
19.3 months in arm B. Patients who did not
respond to induction chemoradiation (i.e. did
not randomized to arm A or B) were fared
worse, with a median survival time of only 11.4
months. Two-year local control rate was 66.4%
in arm A compared with 57.0% in arm B. The
3-month mortality rate was 9.3% in arm A
compared with 0.8% in arm B (P = .002). The
authors concluded that in patients with locally
advanced thoracic esophageal cancers,
especially epidermoid, who respond to induction
chemoradiation, there is no benefit for the
addition of surgery after chemoradiation
compared with the continuation of additional
chemoradiation. This study results were
consistent with the results of the study by
Stahl,"? in which 172 patients with epidermoid

64 1

esophageal cancer were randomly assigned
to either induction chemotherapy (three cycles
of bolus fluorouracil, leucovorin, etoposide, and
cisplatin on days 1 to 3 every 3 weeks) followed
by chemoradiation (40 Gy) followed by surgery
(arm A), or the same induction chemotherapy
followed by chemoradiation (at least 60 Gy)
without surgery (arm B) (Figure 2). Overall
survival at 2 years was equivalent between both
treatment groups (39.9% in arm A vs 35.4% in
arm B). Median survival time was also comparable
(16.4 months in arm A vs 14.9 months in arm
B). However, 2-year progression-free survival
was better in arm A (64.3%) than in arm B
(40.7%). Patients with tumor response to induction
chemotherapy had a probability of surviving
3 years of more than 50%, regardless of the
treatment group, whereas the outcome of
nonresponders was generally poor (arm A:
median survival, 9.1 months; 3-year survival
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FIGURE 2 Schema of phase Il study by Stahl

rate, 17.9%; arm B: median survival, 10.7
months; 3-year survival rate, 9.4%). From the
data of above trials, it seems that patients with
locally advanced squamous cell carcinoma of
the intrathoracic esophagus who do not respond
to induction chemotherapy or chemoradiation
might benefit from salvage resection. Table 2
summarized the results of the above trials.
Neoadjuvant chemoradiation followed by
surgery was also widely studied compared with

152 Bosset reported the result

surgery alone.!
of a multicenter prospective randomized trial
in which preoperative combined chemotherapy
(i.e., cisplatin) and RT (37 Gy in 3.7 Gy fractions)
followed by surgery was compared to surgery
alone in patients with squamous cell carcinoma.
There was no improvement in overall survival but
a significantly higher postoperative mortality
(12% vs. 4%) in the combined modality arm."®
In contrary, in patients with adenocarcinoma

of the esophagus, a single-institution phase Il

trial reported by Walsh, demonstrated a modest
survival benefit (16 months vs. 11 months) for
patients treated with induction chemoradiation
therapy consisting of 5-FU, cisplatin, and 40 Gy
(2.67 Gy fractions) plus surgery over resection
alone."” CALGB 9781 was a prospective
randomized Intergroup trial comparing surgery
alone versus cisplatin (100mg/m2) and 5FU
(1000 mg/m2/d x 4d) weeks 1 and 5 concurrent
with radiation therapy (50.4 Gy- 1.8 Gy/fx over
5.6 weeks) followed by esophagectomy with
lymph node dissection. Due to poor accrual,
only 56 out of 500 patients were included in
the study. Thirty patients were randomized to
trimodality therapy and 26 to surgery alone.
Median follow-up is 6 years. An intent- to- treat
analysis showed a median survival of 4.5 yrs
vs 1.8 years, while 5-year survival was 39% vs
16% in favor of trimodality therapy (logrank
p=0.02).""
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Table 2 summarizes studies comparing preoperative chemoradiation followed by surgery versus

definitive chemoradiation alone

FFCD 9102 ™ Stahl "
Patients (n) Intent-to-treat : 259 Intent-to-treat : 172
A:CT/RT->Sx 129 86
B:CT/RT 130 86

Inclusion criteria

Exclusion criteria

Workup

Definition of
Tumor response

Randomization
End point

Chemotherapy

Radiation

Surgery
MST

Local control
A
B

Epidermoid (90%)

Glandular (10%)

Thoracic esophagus

T3-4NO-1MO

Clinical eligibility for Sx or CT/RT
Tracheobronchial involvement
Visceral or SPC metas

Weight loss > 15%
Heart/Cirrhosis/Respiratory disease
Gastroscope + Biopsy
Esophagogram

CT, EUS

Bronchoscope

SPC U/S

CR : No dysphagia/tumor in imaging
PR : > 30% decrease in length on
esophagogram

After response to CT/RT

(ON]

Hypothesis : Equivalence of 2yr OS
Concurrent : Cis/5FU (q 3) x II-ll1

Conventional RT

A 46Gy/23F -> Sx

B : 46Gy/23F -> Boost to 66 Gy/33F
Split-course RT

A 15Gy/5F g 3 wk x Il (30Gy) -> Sx
B : 15Gy/5F g 3 wk x Il (45Gy)
Transthoracic esophagectomy (94%)

17.7 months
19.3 monsts

33.6%
39.8%

2Yr local control 66.4%
2Yr local control 57.0%

SCC (100%)

Thoracic esophagus (upper or mid)
T3-4NO-1MO

Good general condition + Lab
Tracheobronchial involvement

Gastroscope + Biopsy
Esophagogram
CT, EUS

CR: Same

PR : > 50% tumor regression CT

and > 50% reduction of intraesophageal
tumor extension as assessed by barium
swallow.

At first

(ON]

Hypothesis : Equivalence of 2yr OS
Induction : 5FU/LV/Cis/Eto (g 3) x IlI
80% response, 20% Non response
Concurrent : Cis/Eto x |

Conventional RT

A : 40Gy/20F -> Sx
B : 40Gy/20F -> Boost to 65+Gy/30F

Transthoracic esophagectomy (100%)

16 months
15 months

39.9%
35.4%

2Yr PFS 64.3%
2Yr PFS 40.7%

66 1

! ! !
NSAISTHIONSIT ST mANzI RSy mUszmallny s 14 saim'’ 1 Nnnmw-ﬁquwu 2551




The other trials showed conflicting results
(table 3). A survival benefit with neoadjuvant
chemoradiation has not been satisfactorily
demonstrated since most of these trials were
underpowered. Moreover,a major drawback
with most of these trials is the inadequacy of
the radiation dose to shrink bulky disease and
to Kill micrometastases. Most trials used
low-to- moderate doses by current standard,
partly because of the crude methods of radiation
planning and delivery at that time, and the fear
that higher doses might result in increased surgical
morbidity. However, several meta-analyses have
suggested that neoadjuvant chemoradiation is an
appropriate treatment choice (table 4), and thus
has been integrated into the standard treatment
of patients with locally advanced, operable
esophageal cancer (figure 3).

Urschel combined 9 randomized
controlled trials which included a total of 1,116
patients.” Compared with surgery alone,
neoadjuvant chemoradiation and surgery
improved 3-year survival and reduced local-
regional cancer recurrence. Odds ratio of
neoadjuvant chemoradiation versus surgery
alone were 0.66 (95%CI 0.47-0.92; P=0.016)
for 3-year survival and 0.38 (95%Cl 0.23-0.63;
P=0.0002) for local-regional cancer recurrence.
A complete pathological response to
chemoradiation occurred in 21% of patients.
Moreover, the 3-year survival benefit was most
pronounced when chemotherapy and radiotherapy
were given concurrently (OR 0.45, 95% CI1 0.26
to 0.79, P = 0.005) instead of sequentially

(OR 0.82, 95% CI 0.54 to 1.25, P= 0.36). The
rate of adverse treatment events was not
significantly different in the two patient groups,
but there was a trend in favor of surgery alone
for both operative mortality and all treatment
mortality including anastomotic leakage and
postoperative pulmonary complications.

Fiorica performed a meta-analysis of
data from 6 randomized control trials, 764
patients, and showed that in resectable
esophageal cancer, preoperative chemoradiation
significantly improves three year survival as
well as impressive tumor downstaging versus
surgery alone.”” There was evidence that
chemoradiation significantly increased postoperative
mortality but fewer patients need to be treated
to benefit from the treatment than need to be
treated to be harmed immediately post surgery.
The effect of preoperative chemoradiation on
overall survival was much more pronounced
and statistically significant in patients with
adenocarcinoma, however, the authors discussed
that the sample size of this subgroup analysis
was small (data obtained from only 2 trials),
and caution must be exercised when interpreting
results from this exploratory analysis.

Gebski identified 10 randomized studies
from 1983 to 2006 including 1209 patients that
compared neoadjuvant chemoradiation with
surgery alone.”” The hazard ratio for all-cause
mortality with neoadjuvant chemoradiation

versus surgery alone was 0.81 (95% CI1 0.70-0.93;
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Table 4 summarizes meta-analyses comparing preoperative chemoradiation followed by
surgery versus surgery alone

Urschel® Fiorica® Gebski®
(95%Cl) (95%Cl) (95%Cl)
Number of trials 9 6 10
Number of patients 1116 764 1209
OR of 3 Yr OS 0.66 0.53 0.81
0.47-0.92 0.31-0.93 0.70-0.93
OR of resection 2.5
1.05-5.96
OR of downstaging 0.43
0.26-0.72
OR of complete resection 0.53
0.33-0.84
OR of operative mortality 1.72 2.1
0.96-3.07 1.18-3.73
OR of all treatment mortality 1.63
0.99-2.68
OR for local-regional recurrence 0.38
0.23-0.63
OR for distant metastasis 0.88
0.55-1.41
OR for all cancer recurrence 0.47
0.16-1.45
Subgroup analysis
3Yr OS Concurrent chemoRT 0.45 0.76"
0.26-0.79 0.59-0.98
3Yr OS Sequential chemoRT 0.82 0.9
0.54-1.25 0.72-1.03
3Yr OS squamous cell carcinoma 0.75 0.81 0.84
0.52-1.09 0.55-1.19 0.71-0.99
Mortality of adenocarcinoma 0.24 0.75
0.07-0.78 0.59-0.95
Mortality of BED > 35Gy3 0.4
0.13-1.22
Mortality of BED < 35Gy3 0.64
0.33-1.24

*only squamous cell CA was analyzed
OR: odds ratio, neoadjuvant chemoradiation vs surgery alone
(value <1 favor neoadjuvant chemoradiation)
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p=0.002), corresponding to a 13% absolute
difference in survival at 2 years. The results
for different histological tumor types were
demonstrated in both squamous-cell carcinoma
and adenocarcinoma. Subgroup analysis
showed that the effect was slightly more
evident in patients with squamous cell carcinoma
who had concurrent treatment (hazard ratio for
mortality 0.76 (95% CIl 0.59-0.98)) rather than
sequential treatment (hazard ratio for mortality
0.90 (95% CI 0.72-1.03)).

As radiation planning and delivery
methods have improved over the past 15 years,
there has been a tendency for increasing
radiation dose. Current trials have used higher
doses of radiation (typically 50 Gy) that are
likely to result in better downstaging of overt
tumors. RTOG carried out two phase Il studies
of induction chemotherapy followed by
chemoradiation and surgery. It was hypothesized
that induction chemotherapy prior to definitive
70 N

chemoradiation may: (1) result in delay or elimination
of micrometastases, (2) make chemoradiation
more effective by diminishing the bulk of primary
tumor, and (3) allow patients to receive all
intended therapy because of improved
tolerance to chemotherapy in the induction
setting.

RTOG 0113 is a randomized phase |l
study comparing two non-operative therapeutic
strategies using induction chemotherapy
followed by concurrent paclitaxel-based
chemotherapy and concurrent radiotherapy
(50.4 Gy) in patients with local-regional esophageal
and gastroesophageal junction carcinoma

(figure 4).%
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FIGURE 4 Schema of RTOG 0113

The 5-FU based arm and the non-5-FU based
arm had 1-year overall survival rates of 75.7%
and 66.7%, respectively, as compared to
66.0% for the historical control (RTOG 9405:
50.4 Gy with cisplatin and 5FU arm). Grade 4
toxicities (CTC 2.0) have been reported for 28%
of patients on the 5-FU based arm and 38% of
patients on the non-5-FU based arm, both were
higher than the RTOG 9405. The authors
concluded that although the therapeutic
improvements are likely with the addition of
induction cytotoxic agents, neither of the
induction chemotherapy arms are recommended
for phase llI.

RTOG 0246 explored the feasibility and
ability of induction chemotherapy with cisplatin,
paclitaxel and 5FU followed by chemoradiation

(cisplatin and 5FU concurrent with radiation

Jourral of Thai Society of Therdpeutic Radiology and Orcalagy Vol. 14 o.

50.4 Gy) and selective salvage surgery.?” The
result is pending.

In conclusion, surgery remains the
treatment of choice in early stage resectable
esophageal cancer. Post-operative adjuvant
chemotherapy with or with out radiation is
justified in patients with closed margin or
positive lymph node. For the patients with
locally advanced or inoperable disease, either
definitive chemoradiation or induction
chemoradiation followed by surgery is appropriate
treatment. Patients who do not respond to
induction chemoradiation should undergo
salvage surgery for survival advantage, while
patients who respond well to induction
chemoradiation still benefit from salvage
surgery for better local control albeit no
survival advantage.
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Tuszey 2 NATEN NIBNIR AU 28 T unne

¥

arnnsnddadanaunzifiuaznisqgnanu ey
' 3 A Yo . X ~ A o o a
panuuaedlaLNugTW wmaTulagnaniusea
. 4 : v oan e
e Tegnunsadenlesninnneniafed ld e
LATAIINNULNUNTRNETIA (treatment planning
machine) LLﬂzLﬂ%\‘iLi\i’amﬁﬂ (linear accelerator)

v
AaaAauNgla AAnnTieiad (muttileaf collimator,

1 ¥ 1 1

MLC)NaALANN U kAL 11928981593 (field

1 1 v
aperture) Jdquzqalmianiswmuinailalu

4

N1TR1ESIR LT IIUA THLLAZANADT UNINATN
n19Re59AuLy 2 AR (conventional radiation
treatment, 2D RT) W Tun1saa598 uuy

WIRA LAAYREIYNA
191598 SN asu g1 N1ATT159EI N
AUZUNNEAIAAT ANIAINTUNNITNENAE

3 {h (3 dimensional conformal radiation
treatment, 3D CRT) warn1sa1ei9duuyulsy
ﬂmmilyu (intensity modulated radiation
treatment, IMRT) "
mmmwwiummwumaumma\‘m'ﬂum 154

Lmeuﬁﬁmmwmmmm F;I\‘lmﬂﬂ’]i‘@qﬂ@’]ll
v

IﬂﬁLLWV]EIN@TﬂH’]@’]ﬂFJﬂ’]W

UAZINVUAANNIINULAST AN TRIATTIA (beam
configuration) ATUITUNITNIZAN8 9T U
59& (dose distribution calculation) wazlszifin
WHUNIFRNESIA (treatment plan evaluation)
Tmﬂmﬂﬂﬂmw dose-volume- h|stogram (DVH)
mejwuaﬂmmm@ummmi\mmn@uu 139
LazefaaznATnafes wndszifiuuanleuuy
ManENRNzaN feaEnanefd iugLaeeds
ﬁamzmummmgﬂﬁ' 1
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TR EREXY
(Imaging and registration)

CT simulation, Image fusion

.

£7

UWWNENIAUATALLYANDUNZLT
(Target delinearion)

VT dANdsananisgnatnuazadunsa1Any

v

WANELATENAANS 21981598 wazi1ue Usunufag

y

ABNNILABTAIUININITNTZANE TR
wazns1w DVH

L

NN uasinNana

dsziiunan1sAIuand (Plan evaluartion)

lusiensy

Lﬂ@mu

‘ iﬂH’WNﬂ’JEIﬁHNLLNu‘

171 1 N2YLIUNNIIUEUNN TN EIARENTR 8 R UL AL

L‘L&@Q’Mﬂﬂ’]ﬂ")ﬂ’]ﬁﬂ]@ﬂ’ﬂ')F;I']"‘]_I?L']m
ﬂ?H"LL@“”@’]Wﬂ flanuduteu neuwzfaFin
1 nziianaalnssayn weialala wuzifaugdy
naaudeainazey inafuedaazdAny laun
Uszannladumds i@uilszannnn pesninana dalu
T ST IR TIT. RILTT (conventional radiation
therapy) Wazluy 3 dA TugNN ORIy
Fa1819 11987l ANNITUININTaUsLEIZENY

Vi1 UNANELMa (chronic xerostomia) wIaly

arusnuBunuiadgainasnanazyinasaaa

12159 ¥ lAANsTiN 3UIRNAT (Iocal recurrent)
wazillgnndedinla nsanefeduuuydiy
A nfivela i Feunenisenefeduny 3 97
nanafe nM9NsEAnlTNNUINAATLARN UAY
nsefufunauNzis (dose conformity) A

76 1

ylvanunsatesiuedeansinfanafedls wen
mnﬁﬂ”ﬂmmmﬁmummmL%u‘luqmmlw 7 294
neunzfelvlafuliunuiadn | fudedanan
dose painting %38 simultaneous integrated
boost (SIB) ialvisuuiadnanaunziiela
zgﬁu (dose escalation) waz¥iNANENEUNZI
Tanau agnelsAnudunenlunisenesaduuy
ﬂﬁ*ummL%uﬁmwa:qmnLL@:‘lsgm*wmm‘Mﬂ
epandenirlunzifeiieg InaedenzdAty 1y
uzifevdainssayndsey inadszannladunds
wazdse@nmn ueise paranasal sinus NzL59
VS namasnain (oropharyngeal cancer)
VEANZISNATHY WATA1ARLFIIIAY FInadany
IR LT 19 0UA DN UA D9 AN (whole neck
radiation) wazenafiiFuiuEeRannsznuney
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vhane nzisafananniiaslatlszlamiannisens
FaRuuulFuAnu NN S A uT LS
NAEUAENIZaZAL §9n1918FIRULLIAY
ansanaunulsalareguas wazlilnaneied
gnefenzdrAnyvienisanuisdnenaurinimaes
LWEN?TNLﬁﬂf;l}éﬂa‘ﬁm%ﬁ{@u{fﬁ@ﬁﬂ parotid

- = (% |d o 1 v
m@u:m\‘ma‘zw\umuimmm@uﬂum\ﬂﬁjmi
SR LLUUFUAI NN

AWANENIISIR (Imagmg)

AN NI ABNAD LRI UT LI TUA T1e
uaza1Ae Junuind1AnylunisaneuruniTans
508 Jaqiiupiasanaganisaneiadanudngisy
ﬂ’ﬂmﬁ’)meaﬁf(CT simulator) L%’]N”]ﬁ‘]JV]U’WlLLVluﬁ
A3 99089 FIA ULILLA Y (conventional
simulator) Lﬁ'mmﬂiﬁ%@u@m\imﬂﬁmmmu
3 4 mmmmimmmiﬁ;ﬂfmmﬂuLLW‘vm
A1NNINLNLIONTDUIATDIN AUNITIUAZA DY
Yrmaelaady unEnise neuRamesiae
Gi’ﬂﬁmiumﬂﬁzﬁ?ﬂm”@ﬂmiusjﬂwﬁﬁf?mﬁummw
(dental amalgam M?@I@‘Vlv (metal instrument)
13108910 sy WA R steak artifact Uaz
UATINMEAAALS TN Tunsdifanann
MRI ﬁqm@ﬂ%mﬂ@mmLmuu?mmﬁqmﬁfﬂo: il
anlaifin steak artifact wanannii MRI fiqa
AUAE §1NN3RLSLANNNEANNATLAN T UL
(multiplanar) IaAnNANENT s AR LAaT
ﬁa@ﬁuﬁluﬁmiﬁmmm’%‘l@a@i’mmma‘mﬁﬁgw
MRI (MRI simulator) Lwl'ﬁ\iﬁﬁmqu Lmeﬂu
Fumeunsite

AW MRI 4ia T1-weighted aunsly
MeazduaTesnen A deegludulasy
19:5 LL@:‘VI’mslﬁqjlﬂ’]W coronal plane T1 weighted
ATEINTOLANTLABEALTIAN false cord,
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true cord, laryngeal ventricle ag floor of mouth
10 e sagitial plane TneaziBeALE0L
pre-epiglottic space, paraglottic LW nasopharynx
ANERI9"S MRI §slsneasiBent Bons masticator,
parapharyngeal, retropharyngeal, parotid
space WazLsiand skull base®

AW MRI 9ila T2 weighted @1u190
nennaunzfandaialunanuiiela s Aiae
LLEJﬂq\‘Iﬁ’] (cyst) LL@%QHLLM@WQIN post-treatment
fibrosis UALNAUNZERNGL®

Positron Emission Tomography (PET)
U wanenasad i suansiie metabolism 294
cell ‘L’mﬂm?mma‘mﬂmm F18- fluorodeoxyglucose
(FDG) ma‘m‘ﬂﬂmmﬂmmeﬁummLsma LT 14
ety glucose wazgn phosphorylate 1w
FDG-6- phosphate sﬁ\ﬁ,mn glucolysis slulfﬁ@@
L5 msmmmmwmwmmmmmwumﬁ
uptake 1849 FDG unfadnile (gﬂ‘w 2) uAiia
AN PET scan WiAdmaziagnaun1einim
134@ (low spat|al resolution) @aimummmm
\A3aaiiaanan PET/CT (iﬂ‘w 3) ﬂ@mﬂwu@um
LA E9RsIALA T URAuLAT 89 PET uay CT
scan %q@ﬁ%mﬁuﬁﬁlﬁaﬁuﬁiaiquﬂﬂw PET ua
CT scan (image reg|strat|on) mmﬂmnmmmﬂ
gasefenzinfiuasneunziselaaay Snsine
WAL 8ILULEA ST PET 11 sensitivity
e specificity zgqmlq CT uaz MRI Aauanali
A3

PET ffamnelunisinmiunisine e
yunensGIeNILT Taeuugiinlugin PET
scan UIeNntd 2-4 1naunaeanafA@nTL 1wy
YANY PET Nouwun 2 LAauntniléns false
negative g4014 14-28%®" w3gaiaiiin false
positive ANKNATBINIIENLELAINNNTANLTIA
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5U9 2 uananalnnisgadnnglrauas FDG

gﬂ‘ﬁ 3 1384 PET/CT

Free
wadkra by Mleinbolic
Comparimsrl i Comparimend
pare
Srergen
Huroldnaes ¥
Huom  Gucose,  Gmt S - —
&P ¥ ¥
F-6-BY DMARHA
% Synthess
Pyruvals
¥
Haxakisiste n'bim.
roa ¥ P0G TGl ' FDOSEG
GEP #

KA auauglos Sensitivity (%) Sensitivity (%)
(AL) PET CT MRI PET CT MRI
Adam uazane® 60 90 82 80 94 85 79
Kau uazAnie® 70 87 65 88 94 47 41
Nowak tazanz” 71 80 80 92 84

N19A18R9IN19RIU59F (Simulation)
USRI LATA AR LTULT I N
o al o ¥ Yool
mmmfmm\mLLuuﬂ?umﬂmwimmummn
setup error WAz organ motion mu@ﬂmn Tmﬂmﬂqa
.,,Vl,mumi immobilization m*al thermoplasho
mask m@umqummﬂmzmmim wald

head rest flvianzan éﬂqmu@uanmmu 2 979
WHLAGN mugﬂ‘ﬁ 4 UATINABINATAN MRI
WAy PET mﬂ% immobizing device WAZLAEN
T AKLUIIY (flat couch) LL@:‘lﬂ;gﬂ'faﬂﬂﬂu‘Iu
pwREaiL CT simulator dvgaelunisuaanin
3397 CT uar MRI vise PET vilantw (gUft 5)

5UN 4 ATesdadnryilae gU 5 nwdnaisumeniames uay PTE lugillameiasgiu

(immobilizing device)

78 Nl

L ANANAINTN LT LA LU UIT RN BN ELTIT ALA U U
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90977 A8901510 PET Tunnsrnune
m@um%\‘i;@uwﬁﬂ LL@”G}I@N‘ﬁﬂmam (target de-
Imeatlon) A8 UNU5U window width way level
m\mu %Wﬂ,mlmmlmﬂ@um 159 (gross tumor
volume, GTV) mmu "mﬁ%uumiuu commercial
software smemmumum@mmM (treatment
planning system) mmmm |mport m standard-

ized uptake values (SUV) annLasad PET/CT a

v - - -
P LNNEI SRS NN RIANTUTNH NN LT A AT

v

ﬁf;Lﬂﬁﬂﬁﬁ@iwﬁwum@umemmn@uwﬁq
LL@vmmmmmm LL@”M@Q?“”J\? physiologic uptake
LF9UABNTNANY NADUAEN Al LAY NANIHe
scalene Way stenocleidomastoid Ms1¥¥ly
nnsilana FDG uptake ﬁmmm?}'@u (false positive)
sLumwﬂﬁﬁﬁmmsmjmﬁumi uptake LTLI0U
sananale Taelvgiaaieils 7 udeandnans
TSR FDG 9anseani@euaylsen diazepam
ey muscle relaxant ™
nstMuATaLLIATEInauNEL STl uNzISe
AsHruazaina (Target Volume Definition)

ICRU $18197%47 507 w1 target volume
1 3 2em1am laun

1. Gross tumor volume (GTV) Vl,mml gﬂu
Nz L1597 sgunsaiuviansaalaainnisasaa
39NN UALDNENINNI959AT 90191 ¢ lo 11Ty
GTV-primary (GTV-P) R ﬂ@umﬁqﬂgmqﬁ LA
GTV-lymph node (GTV-N) AU AeNLMEaaT
pmaalaaniinisqnana sreild uiuinnmlunns
Aadan195ad

2. Clinical target volume (CTV VLmLﬂ
ANsLRLTeLIALES GTV-primary LW@m'am@:u
microscopic tumor spread smvl,ummmmwum@

AR lanfLNNaNeN1959@Fanan CTV- primary

o

(CTV-P) HONAIN ML TN LI WA
ﬁﬁmqu@;mﬁ;@mi@ﬂmmmuzﬁq (subclinical
spread) G?Elﬂf}lﬂ CTV-lymph node (CTV-N)
lunsiiiyiaglaFunisndnneunsife
AR CTV-P @ansarnvuslaannaawias
999 GTV newlasnsundn s9ufatisens umor
bed Lme\m%\ﬁfmﬁqLLN@M@T@%QE (surgical scar)
3. Planning target volume PTV VLL;LLﬂI
MsfsTaLIATes CTV Laz/ie GTV LW@ﬂﬁ"ﬂ‘Llﬂ@:H
AouLlAsuutlaaaesaun e ﬁ“ﬂﬁ"]\‘i LAZANLIL
FaAnann1naa eulinredadeny My ney
uzifai AU nala ienulSunnsaes
Atz INAL 5@uu$L'§\1qmﬁﬂm TAENIzINNg
A la nszimzilaanas @4 ICRU :e9nuit 6277
Fann s draulanees CTV il agaLmanis
m?{@uimmm CTVv f':’alﬁ internal margin(IM)
yanani PTV ﬁqmi@ummmﬂﬁuﬁu@wﬂm
mﬁmvﬁéﬂfmiuiwrﬁqﬁu (setup error) WAy
A1 LU LeUANLAS 0901859F (mechanical
stability of machine) G‘?Hml’] setup margin (SM)
ICRU $1841ufi 62 Anvualy internal
target volume (ITV) AFL CTVHIM luanued
PTV s CTV+IM+SM Tneitlni GTV uaz CTV
ﬁmmﬁ@uﬁ@gimmmmm PTV uazngida
YBLLUATBIA1T9A (beam aperture) N GORRE
WAINUL9959F LAL AN 19T penumbra
gaemfadtu 1 Walinianszanayfannied
AIRLARN PTV ’%‘\1 " WAz ICRU (F8N28LLUA
SINLLWVI‘EINZQﬁ‘ﬂE’]ZNﬂ’]ﬁﬂH’W (isodose surface
prescription) 1 §9n135nER 95% isodose
line %x‘iﬁi@ﬂﬂqm PTV’)IW treated volume Tuande
7 Funveuiand elSuiuiidnreunguaduny

&1ATY21 irradiated volume
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aduIrN HANNLA 84a1NN1TR18 T4

Lﬁ??;lm’] organ at risk (OAR) sLu:Ho,LNm?HQ,

wazanae laun rzanladunds iaudan n1u

duee AENTNANE parotid TuAw kazuNadEas
o o o oy g

anAtyinisadaanlug wu fu e @slueylusey

IATBINTLTIATHELAZAIAR) ICRU 91897171 62
v 1 1

muua i Nre U AguinaINn1sAd aulng

v v 1
1990989 81ATYIY 7] A981FEN31 planning

organ-at-risk volume (PRV)

Tun13dannasnEnA9esaR ICRU v
il ICRU reference point feflpanuduius iy
PTV LL@xLﬂuﬁmﬁ@’m’]iﬂ’ﬁ/mig@ﬂNLLZJI‘L&EIO’]LLZQZ
ey luisnmiians s Suniidesns
F9A159 (steep dose gradient) 'ﬁmg%‘ia\‘i (reference
point) nazaglu PTV wazuluaaiinges a13sd
(beam isocenter) @ﬂlﬁdiiﬁmﬂﬂummw
FeAuuLLFUAY wneTnazdansine
M1 isodose line %ﬂﬂi@ﬂﬂqmﬂ?mmmm PTV
T 100% 189 PTV Aaslasutffunniedang
11@?1 95% 284 prescribed dose Lﬂu;u uwﬂ‘%\i
ICRU reference point analala S un iR
A prescribed dose #ags19nnuduauly
fuunne lnasanaaylanlula intended dose
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unudiaziify dose # ICRU reference point
a81¢13A 111371 plan verification N1sANMLA
reference point AININOUNTBY ICRU gaeln
#n11309R point dose 1L BeitFie921914 treatment
planning dose distribution LLAaE phantom dose
distribution VL&?

ICRU $1817%471 50 uuzainly PTV lasu
3N UFaR 72914 -5% B9 +7% 2849 prescribed
dose a119AselunsneFaR ULl Fu ALY
luanansarinle unne fe@fnenaznoailuy
FANT N AN AN TRINNINTTAN L BN SR
st;ﬂqmmI@mw TnemenanalviFiond i hot
spot fﬂgl:ﬂﬁﬂslu PTV LLM@IEJ\‘I hot spot 131904 PRV

NMsNIUUAAALLERA CTV-primary (CTV-P) Tu
NzI59ATHELAZAIAD

Eisbruch"® wizdnn19nnuuazaLs
989 CTV-P Tunizi59A s UavAARFIANI19R 2
Laruuztin s AU UM 199n auN s,
a1, srazaaslsn, differentiation LASANHOLY
m@\i;@umzﬁﬂ (exophytic, ulcerative, infiltrative)

y

TAINAIL
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A19797 2 28uurin lun1InMUATeULLATRY CTV-primary TULFLI0UMN"T

AN l.muwmn'auuu%sa

ABDULUR

Floor of mouth

- genioglossus and geniohyoid muscle bilaterally
- sublingual and submandibular salivary glands ipsilaterally

(bilaterally if midline tumor)

adjoining alveolar ridge, mandible

muscles at the root of tongue

Oral tongue

intrinsic and extrinsic muscle of tongue
- base of tongue

- floor of mouth

- glossotonsillar sulcus

- anterior tonsillar pillar

Buccal mucosa

- Cranially : buccal-gingival sulcus, infratemporal fosssa
- Caudally : buccal-gingival sulcus, submandibular salivary gland
- Anteriorly : behind lip commissure

- Posteriorly : retromolar trigone

Tonsil

- adjacent buccal mucosa, palate, base of tongue

- Advanced case : mandible, ipsilateral pterygoid muscle,
parapharyngeal space, adjacent nasopharynx

- if posterior tonsillar pillars are involved : extends inferiorly to

include pharyngoepiglottic fold

Base of tongue

- entire base of tongue, valleculae, oral tongue (at least 2 cm
from GTV)
- if vallecular is involved : extend to include suprahyoid epiglottic

larynx

Pharyngeal walls

- Cranially : nasopharynx
- Caudally : hypopharynx

- include parapharyngeal space

Soft palate

- entire soft palate, superior aspect of tonsillar pillars and fossa,
pterygopalatine fossa

- advanced lesion : adjacent nasopharynx and pterygoid muscle

- if pterygopalatine fossa involved : extend to base of skull

- if pathology shows adenoid cystic carcinoma, high-grade acinic
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cell carcinoma: extends through course of maxillary nerve to

cranial nerve V ganglion in carvenous sinus

Advanced laryngeal ca

- entire larynx

- pyriform sinus

- valleculae

- paraglottic and preepiglottic space
- entire thyroid cartilage

- if tracheostomy : tracheostoma

Hypopharynx

- cranially : nasopharynx

- caudally : 2 cm below cricoid cartilage

- pyriform & lateral pharyngeal wall cancer : posterior pharyngeal
wall, hemilarynx

- pyriform sinus extends laterally : ipsilateral thyroid lobe

Paranasal sinus

- maxillary sinus : palate, alveolar ridge, nasal cavity, nasopharynx,
medial orbit, pterygopalatine fossa, infratemporal fossa

- superior lesions: : extends to sphenoid sinus, foramen rotundum

- upper nasal cavity, ethmoid sinus : extends to cribiform plate
and a rim of frontal lobe

- intracranial extension : anterior cranial fossa

Nasopharynx

- base of skull

- pterygoid plate

- parapharyngeal space (locates lateral to pharynx, medial to
pterygoid muscles and deep lobe of parotid gland)

- pterygoid muscle

- sphenoid sinus, cavernous sinus

- foramen ovale, carotid canal, foramen spinosum

- caudally : parapharyngeal space at mid tonsil level,
retropharyngeal space to level of hyoid bone

- posteriorly : clivus is included

- anteriorly : posterior third of maxillary sinus, posterior ethmiod
sinus, posterior third of nasal cavity

- if base of skull involvement : include hypophysis, optic nerve

and chiasm (limit dose to 45-55 Gy at < 2 Gy/fraction)
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NMTNIRUATDULYA CTV-lymph node (CTV-N)
TunzifeaAsHzuazaIAD
N13NVUATALLLATBS CTV-N %u@gjﬁu
ﬁfﬁLmﬁwmg@umL?qﬂﬁmqﬁ (primary tumor)
Tnuguifinnsaasnisgnawlddanesiimiecd
ﬁ;‘ﬂLmuﬁ'mmmmmmmjmﬁﬁmfmmiqﬂmm

1 v
ldmiunentudeangunig 9 mIN Robbins

(14,15)

1 v 1 1
classification™" Gauanalalum1s199 3 daielu

1 1 1 v
NITULUNNG mmmummﬁmmmwamﬂ
‘ﬂEI’]\‘lvl,i‘ﬂmﬁl‘ﬂlﬂﬁ‘\‘mLLWV]E]VLﬁu’]?ﬂLLUUNWSLTELu

mimumwuwmmummemﬂmwmﬂ
CT hag MRI c-ﬁ”\‘ummﬂummw 4“6“”8'19’20’2”

ilh/] 6 a7 LLZQ@QJ’]’]W‘H@\W]@NLL’]Lﬂ@‘ﬂ\']ﬁ‘v@ll

v

£°']’N ] mﬂmmmimwmmmemmﬂuvl,mm

www.rtog.org/hnatlas/main.htm Lagd11Qa8 8

(23)

Martinez-Monge® 1ag Poon

A19797 3 N1FAUUNNGNTBIABNUNNABILTIOUAIABAIN Robbins classification

Level Terminology
la Submental group
b Submandibular group
[l Upper internal jugular group
[ Middle internal jugular group
v Lower internal jugular group
V Spinal accessory group
VI Anterior compartment group
VII Upper mediastinal group

v

' 1 v 1
AN5199 4 LL@@\‘]ﬂ’]ﬁ‘ﬂ’]‘Wuﬂ‘H@UL‘UW]J@\W]@NLL’]Lﬂa’ﬂ\iU?L’]m@’]ﬂ@ﬁ’)?.lﬂ’]Wﬂ’]EW]’]\‘I%‘/\‘Ia

Level Cranial Caudal Anterior Posterior Medial Lateral
la Cranial edge | Body of hyoid | Innerside Floor of mouth| Not present | Inner side of
of subman- bone mandible muscle/hyoid mandible,
dibular gland, platysma, skin| body medial edge
geniohyoid of anterior
muscle belly
of digastric
muscle
Ib Mylohyoid Body of hyoid | Innerside of | Posterior Lateral edge| Innerside of
muscle, bone mandible, edge of of anterior mandible
cranial edge platysma, skin| submandibu- |belly of
of subman- lar gland digastric
dibular gland, muscle
candal edge
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Level | Cranial Caudal Anterior Posterior Medial Lateral
of medial
pterygoid
muscle

Ila Caudal edge | Caudal edge | Posterior Posterior Medial edge | Medial edge
of lateral of the body of | edge of border of of internal of SCM
process of C1| hyoid bone submandibu- | internal carotid artery,

lar gland, jugular vein paraspinal
anterior edge muscle
of internal
carotid artery
1B Same as lla Some as lla Posterior Posterior Same as lla | Same as lla
border of border of SCM
internal
jugular vein

[ Caudal of Caudal edge | Anterior Posterior Larynx or Medial edge
level I, of cricoid boundery of | edge of SCM, | pharyngeal | of SCM
Caudal edge | cartilage laryngeal center of wall, medial
of hyoid bone lumen, vertebral edge of

postero-lateral | canal carotid artery
edge of the and internal
sternohyoid jugular vein
muscle,

anterior

edege of

SCM*

Y Caudal edge | 2 cm cranial Anteromedial | Anterior edge | Lateral edge | Most lateral
of cricoid to sternoclav- | edge of SCM, | of paraspinal | of thyroid part of SCM
cartilage icular joint platysma, muscle, gland,

(NO) or clavicle transverse esophagus,

sternoclavicu- process of medial edge

lar joint (N+) vertebra, ribs | of carotid
artery or
jugular vein
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Level Cranial Caudal Anterior Posterior Medial Lateral
Vv Cranial of | Caudal Posterior Anterior edge | Paraspinal | Skin, medial
C1 body border of edge of SCM, | of trapezius muscle edge of
level Il posterior muscle, lung, trapezius
border of rib, anterior 1 muscle,
level II, 111, cm in front of clavicle
Y, the tip of
spinal process
VI Caudal Caudal Skin, Vertebra, Not present | Carotid
edge of border of platysma seperation sheet,
thyroid level IV between thyroid
cartilage trachea and gland
esophagus™*
Retrophary | Base of Cranial Fascia under | Prevertebral Midline Medial edge
ngeal LN skull edge of pharyngeal | muscle of carotid
(RP Node) hyoid mucosa artery and
body internal
jugular vein
Retrostyloid| Base of Cranial edge | Retrostyloid | Vertebral Lateral Deep lobe
space skullCaudal| of level Il muscles body/base edge of of parotid
Subc- edge of Sternoc SCM, skin, of skull RP node Lateral edge
lavicular level IV/Vb | lavicular joint| clavicle Anterior edge | Thyroid of medial
fossa of posterior gland, scalenus
scalenus trachea muscle
muscle
Note * SCM - Sternocleidomastoid muscle

** for pretracheal nodes, trachea and anterior edge of cricoid cartilage
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Eﬂﬁ 6 LL'&@QﬂWWﬂI'ﬂ\‘lﬁlﬂNu’WLM@@\??“’@UM’N“’]

P ]

‘J‘ﬂ‘VI 7 LAAININLENTLIE ﬂ@NﬁQLM@?ﬂQN"H@Q

mwmmamummmm

lunsifiagtamesnimdeinisgnans
gasnzifalnan nEngse panialAes ande
nounaalarauiedanalii e 1) TN ATBIA DY
1?’11,‘121’3@\1 (short axis) mnmlﬂ 1 qu. (?;IﬂL’;u
jugulodigastic lymph node Twlainamaunn
mrmfm 1.5 9u.) 2) iﬂiwmummmw
ANHUENANUNUTA axd AN w3 3) P AN
WaRsH central necrosis Faiuladatuiiodn
contrast media 4) mlfam’fﬂl,uafad‘uumi:ﬂﬂﬂfalﬁ

D . c
141, unagsaniuiungs lunsiinnasuinimaes
ﬁm”ﬂwm”r?ﬂﬁlquﬂ% PET mIQHiuﬂﬁim”mﬁu
19557 ARNUMASIT NN AINAT? 615D
ﬂ°ﬂ‘1/1umvl,m'ml,ﬂu gross tumor volume-lymph
node (GTV-N)

mmmmwL@ﬂsm,mvl,uwummﬂmmm
m@ummmm (NO) Lmemmaﬁﬂmmmmm
NeEAR aLeNIYAUANNIAENI84 subclinical

1 v
%78 micrometastasis 1BIAANUILNAAY 1At

86 1

ﬁmiﬂmmﬂﬁﬁLmﬁwmum&ﬂgmqﬁmmmLLm
LHTARINAUNLITIAADAAL tumor grade 1l
Luztin v ana$ed U aeiuntam Gy (elective
nodal irradiation) Lﬁfﬂﬁm’]ma‘ﬂwmmmﬂmm

1NN 5-10%"%2%

nsdnelugiag 1,081 9g
q1N Memorial Sloan-Kettering Cancer Center
;;ﬂfmﬁlﬁ clinical positive node azlpFunTsEn
therapeutic radical neck dissection ualunadl
clinical negative node azlaFUN TR A ALLIL
prophylactic radical neck dissection (prophylactic
RND) 138 subsequent therapeutic neck dissection
Lu@mmmiﬂ’m‘uLszfJIﬁ%@N@manﬂmmmi:
%Vl,uhmmgmmmiﬂﬂwmuu randomized
control trial Laza1alAINNATLEaaluNNTARN
Nﬂfm (selection bias) ez lulALen AL
m@\m'auu BN LLmﬂumumﬂmumimmw

mnmqm E’NLL&@\‘IIMM’]\‘I?’NW 5 LL@&GI’]?’]\W] 6

! ! !
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Eﬁ?"l\‘i‘lll 5 LL@mﬂﬂUﬁlﬂ’]Tm (%) ‘U'ﬂ\iﬂ’]?@ﬂ@’]NN’W]ﬁl‘ﬂNu’]LM@‘ﬂ\‘i [AIENIZMN °’| LLUQB‘]’]NN mmumm
‘lumﬂfm‘w W clinically negative node LL@”i@";“l.lﬂ’lﬁ‘N’Wlﬂ prophylactic radical neck dissection (RND)

AU AU siauﬁéﬁmﬁmﬁqnmu (%)
RND (R54)
[ Il I v \Y%

Oral cavity™

Oral tongue 58 14 19 16 3 0

Floor of mouth 57 16 12 7 2 0

Gum 52 27 21 6 4 2

Retromolar trigone 16 19 12 6 6 0

Cheek 9 44 11 0 0 0
Oropharynx®®

Base of tounge/ 21 0 19 14 9 5
vallecular

Tonsillar fossa 27 4 30 22 7 0
Hypopharynx®®

Pyriform sinus 13 0 15 8 0 0

Pharyngeal wall 11 0 9 18 0 0
Larynx®®”

Supraglottic 65 6 18 18 9 2

Glottic 14 0 21 29 7 7
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m‘maﬁ 6 Lme\mumn’]im (%) mﬂqmmﬂmuu’m muu%u@mﬂammﬂ LLux‘imuu LNmumm
‘lumﬂwmﬂu clinically positive node 138 clinically negative node ANNTAGBLY LL@”ylm':“‘Llﬂ'l?mmrﬂ
therapeutic radical neck dissection

RIVIR MUY AaNULWARITignaIN (%)
RND (A$3)
I I I v \%

Oral cavity®

Tongue 129 32 50 40 20 0

Floor of mouth 115 53 34 32 12 7

Gum 52 54 46 19 17 4

Retromolar trigone 10 50 60 40 20 0

Cheek 17 82 41 65 65 0
Oropharynx®®

Base of tounge/ 58 10 72 41 21 9
vallecular

Tonsillar fossa 107 17 70 42 31 9
Hypopharynx®®

Pyriform sinus 79 6 72 72 47 8

Pharyngeal wall 25 20 84 72 40 20
Larynx®”

Supraglottic 138 6 62 55 32 5

Glottic 45 9 42 71 24 2

! ! !
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Tmf;lﬂﬂmu;;ﬂ')ﬁﬁl,ﬂu clinically negative
node lunziSeastn (oral cavity) dAnazqnans
T lgfamaaninmaed level 7 1-3 s ins e 131900
oropharynx hypopharynx LL@Zﬂ@lmﬁmﬂﬂ@ﬂmu
Tunantinmaes level 2-4 mﬂwmﬂu Cllnlcally
palpable node ummﬂmmmnmmﬂwmﬂu
clinically negative node Imﬂwmwﬂfmmm
fﬁmﬂfmﬁmmﬂmﬂﬂﬁaﬁ@u{iﬁmﬁm level 71 1-4
AN, oropharynx WAL hypopharynx ummnmu
T snannmaed level 1-5 A4 unaulane
giﬁwmimﬂwqﬂmmmuﬁﬂmam level 5 812440
40% lusefifinsgnanuaesnenti wies level
14 uEiunsananlufanes thvaes level
1 Tunziia oropharynx Wag hypopharynx i
fqﬁ’[?lm?ajzgq%umn 0-2% 4 clinical negative 1w
10-15% 14 clinical positive node

fuFunsgnatsldanentnina eg
level 6 ﬂﬂwﬂuﬂgﬂwmﬁaﬁmm subglottic

larynx, upper esophagus, pyriform sinus,
thyroid gland WAag cervical trachea Tag
gifinsninisqnannluds paratracheal node
4404 50% Tunz159 subglottic(28)
nzgnanlUdenent1vaesnums
gy U3 I UNaNaa A (midline
tumor) ‘laun NziFandalngaayn, au, floor of
mouth, base of tongue, posterior pharyngeal
wall, soft palate, hypopharynx supraglottic
larynx, valleculae 1T1m 14 Iumm Auzifedi

v (% £

@ﬂmwnw L‘J]LL N L?\‘lﬂ?“"W\‘iLLﬂN retromolar

trlgone NEUMﬂW?MﬂW?@ ﬂ@ﬁ&liﬂﬂ\‘i[ﬂ@&luﬁ

(%

ABIANLATITNNTE BBNANTHEE 189N
mﬂwu%?w?mm pharynx Wag Iarynx qefl
frmmma‘mmmﬂmuiﬂmmwmm@mmumq
ﬁmummju Lu@ummﬂmﬂﬂmmummam

(29,30)

ﬂﬁumﬁl'}]ﬂu ﬁﬂﬁlﬁ?"]\‘l‘i’l 7

ﬁl’]‘I’N‘VI 7 Lmmma‘ﬂ?J«mmmmmnmﬂﬂmmaummemummﬂmm mumww

sLumﬂwmﬂu clinical positive node

AU 'ai"m'mgﬂ"azl I;‘J"lj’ail‘ﬁl ma‘qnmuvlﬂéﬁﬁiauﬁéﬂmﬁmﬁzﬁuml'm g
NIUNA(AY) | N+ (%) (% m@qgﬂqa‘ﬁ' node positive)*

L m- vV aus
Oral cavity 787 36 42/3.5 79/8 18/3 5/1 1/0 1.4/0.3
Oropharynx 1,479 64 13/2 81/24 23/5 9/2.5 13/3 2/1
Hypopharynx 847 70 2/0  80/13 51/4  20/3 24/2 3/1
Supraglottic larynx 428 55 2/0  71/21  48/10 18/7 15/4  2/0
Nasopharynx 440 80 9/5 71/56 36/32 22/15 32/26 15/10

Note : * ATFILATATLVLNA BT LA E9T Y LAZANATATLVAIART 1A TITNH
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AONLNMABY retropharyngeal 1Ay
ule5unnsundaly standard neck dissection
uazilzayansideluann Hasegawa azaniz®
31891UgTANNIUNNIgNATNT BN LT ILF 100U
oropharynx Wag hypopharynx 78 3 WAL 4
Ul smasnimans retropharyngeal AL 36%
WAY 62% ANANAU Iummzﬁl Okumura® wil
mmnmmwm 14% WATWLANAN CT LAY MR
NAUNIGA mmimmmwmmnmmimmimﬂu

sensitivity iz‘mlw 83% uwag specificity 100%
mﬂﬁmimﬁ@ﬁﬁmmﬁmmmﬂmuvl,ﬂﬂ“\ﬁm'@:u
uﬂmmm retropharyngeal Ipeande CT ez MRI
W‘].If)’mumma?m mmﬂmummuimwwmﬂw
@ﬂmﬂﬂmmum L‘M@@\‘m@u@u (clinically positive
node) LL@“’MN‘}J’JHN LNMMTWN@NHLL@“’N 139
pharyngeal wall LLNQW it clinically negative
node mmmﬂumiwm 8

(%

mfa"mw 8 mefﬂ‘]_l[ﬂﬂﬁm (%) mmﬂ@’mmwmmmm@m retropharyngeal slumﬂw clinical
negative LLAZ clinical positive node Imﬂmmmﬁw CT waz MR

;j%fﬁ'ﬂ AL fi’ququé’ﬂw Retropharyngeal node metastasis

nz13amuimg (A1) Clinically N-  Clinically N+
(%) (%)

Mc Laughlin®®® Pharyngeal wall 93 16 21
Soft palate 53 5 19
Tonsilla fossa 176 4 12
BOT 121 0 6
Hypopharynx 136 0 9
Supraglottic larynx 196 0 4
Nasopharynx 19 40 86

Chua® Nasopharynx 364 16 37

v v v

A1NTRYANNANAU9RAYW Einsbruch™
v v 1 1
Ialuauuzinagig o naadunisanefedly
¥ @ o o g"
Hilnzisefseuazainanil

Yo 1 1 v 1

1. TuyilsnziFanlulaagnansansn

. = a o a
(lateralized cancer) FIUNAAZRLTIA LN
¥ = = o ! % =
1198 ganIndn19gnan N llgen e e
v 1 4 v
AawmIzey N2 (Rna AJCC staging) 1wl luane

v v

v
ﬁ?\‘l%‘ﬂ’]\‘iﬁ]iﬂ“ﬂ’]ﬂﬂ%ﬂ

90 1

v

1 v 1
2. AANUIUADY level 2 @1u1TnLN A

wIu 1) subdigastric node F9HNANF LU
posterior belly 484 digastric muscle ‘Wmmlﬁu
Jugularveln AT 2) junctional node (upperlevel
[1B) mmmu@ subd|gastrlc node Imﬂ‘wum
subdlgastr|o node Lﬂumamuﬁma@\‘mu
ﬂummm& mmnmumnu Liwwmwmim

v

‘LI@EIV] an "ﬂ\‘iLLu“’u’m ﬁﬁqﬂﬁl@\‘m’]iﬂqﬁ"ﬂqﬂi‘\iﬂ

! ! !
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v

1 v v v
TUFIMaNUILNA DY UNATNUINA LN AUNTLFS
v v
(mINALLzUNR 1, contralateral NO) mane5ad
ATAUAQN subdigastric node Lﬂuﬁf%muﬁ@ﬂ
-all . "o ¥ o
Ngn (most cranial) Tmaim%ﬂummmmm
ATDLARN JunCtlonal node (ﬂmqu e EXMTASINIENS
f«mn) Lmemﬂ’mimmemﬁfmumummﬂmm
mmuuﬁmam (ipsilateral node metastases)

slumﬂum@qmm base of skull®"*¥

(retrostyloid
space)

3. waindnasgnaintesuziiefi max
e level 2 vida 3 Wnanafsdnsaupgu level
1B uaz 4 uiAaiuag

4. vnimsgnanuaeszidineani wies
level 2-4 Tuanersedpan level 5 TaiAEAfUAE

Yo
5. Iuaﬂfg&luu?\m‘?‘mm oropharynx Lag

hypopharynx ﬁ'ﬁmiqﬂmmﬁlm'@m?ﬁmﬁm
Ievel 2 4 iﬁmmﬁ?ﬁ'ﬂ@u retropharyngeal node
¥ 2 °1I’N (mmw i lateralized oropharyngeal
tumor ‘memﬂmmmmummamu@ﬂﬂm
3 T, m@mmmmm retropharyngeal node
mﬂQmeﬂummu)

6. mﬂummﬂmmmm'@m?ﬂmﬁm
level 4 ( Iu@ﬂm\izﬁﬁmuﬁ]@uu%u@m
level 6 “" Loy subclawcular fossa Al
7. Wﬁﬂﬁlﬁ?’MW‘U'}I’]ﬁ extracapsular
extension msmweummm CTV-lymph node
slﬁﬂ‘i‘ﬂ‘]_lﬂﬂllﬂ@’]llm@‘wDﬂ@ﬂ@’mm&l

mLmem\imummimﬁ;ﬂmiﬁwum
20URT84 CTV IUNSFIATHEUAZ AN A AILAA

Tum13199 9

A15197 9 agtaeuuzilunisnivua CTV-HR, CTV-IR uaz CTV-LR lunzifadsezuazaine

AL UL

Feee CTV-HR CTV-IR CTV-LR
(High risk) (Intermediate) (Low risk)
Nasopharynx Any T NO GTV-P Optional* IN+CN (lI-1V, RPN)**
Paranasal sinus  Any T N+ GTV-P + GTV-N IN (adjacent)***  IN+CN (IB"", II-V, RPN)
T1,T2NO  GTV-P - -
T3, T4 NO GTV-P - see note ™
Any T N+ GTV-P + GTV-N  IN (adjacent) see note ™
Oral cavity
(buccal , retromolarT1, T2 NO GTV-P - IN (I-111)
trigone) T3, T4 NO GTV-P Optional IN+CN (I-1V)™
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (I-v)™
oral tongue T1, T2N0®  GTV-P - IN (I-1V)
T3, TANO  GTV-P Optional IN+CN (I-1V)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (I-V)
floor of mouth  T1, T2N0®  GTV-P - IN+CN (I-111)
T3, TANO  GTV-P Optional IN+CN (I-1V)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (I-V)

Jourral of Thai Society of Therdpeutic Radiology and Orcalagy Vol. 14 NVo. 1 jarusry - jure 2008 1 91



AU sye CTV-HR CTV-IR CTV-LR
(High risk) (Intermediate) (Low risk)
Oropharynx
Tonsil T1, T2N0"  GTV-P - IN+CN (IB-IV)
T3, T4ANO  GTV-P Optional IN+CN (I1B-1V, RPN) "
Any T N+ GTV-P + GTV-N IN (adjacent LN)  IN+CN (IB-V, RPN)
Base of Tongue Any T NO GTV-P Optional IN+CN (1B™ 11-IvV,RPN®
Any T N+ GTV-P + GTV-N N (adjacent) IN+CN (IB-V, RPN)
Soft palate T1, T2 NO GTV-P - IN+CN (I1-1V)
T3, T4ANO  GTV-P Optional IN+CN (1I-1V, RPN)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (1B-V'" RPN)
Hypopharynx
Pyriform sinus ~ Ant T NO GTV-P Optional IN+CN (11-1V, VIT RPN)
and pharyngeal Ant T N+ GTV-P + GTV-N IN (adjacent) IN+CN (lI-VI, RPN)
wall Ant T NO GTV-P Optional IN+CN (11-VI, RPN)
Post cricoid Ant T N+ GTV-P + GTV-N IN (adjacent) IN+CN (lI-VI, RPN)
Larynx
Glottic T1,T2NO  GTV-P - -
T3, T4 NO GTV-P Optional IN+CN (11-1v, VIT'?)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (11-V, VIT'?)
Supraglottic Any T NO GTV-P Optional IN+CN (lI-1V)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (lI-V)
Subglottic Any T NO GTV-P Optional IN+CN (lI-1V, VI)
Any T N+ GTV-P + GTV-N N (adjacent) IN+CN (11-VI)
Note *Optional: gLy margin $81 CTV-HR %38 adjacent first echelon uninvolved node

**IN- ipsilateral node, CN-contralateral node

***IN (adjacent): adjaycent first echelon ipsilateral uninvolved node.

T1. 212598 level IB “]n\'ilﬁmﬁj_l involved level Il node.

T2. lunzids paranasal sinus ﬁﬁmﬁ?qnmuy?mm palate, oral cavity, oropharynx, nasopharynx VR
nasal cathy RRELRTIT CTV-low risk TvmaLfmmﬂummﬁ@ﬂL“ﬂuLﬁmrTmﬁm:ﬁqnqnmm

T3. mmm contralateral side N1 tumor 274 mid line

T4. pnanumaed level I-I mﬁdmmnmmuuwNmmnmw@\m X mﬂummmmmmm level V

T5. Well lateralized T1, T2 LLRJLN involve anterior 1/3 of tongue

T6. Well lateralized T1, T2
T7. No base of tongue / Soft palate involvement
T8. fawiﬁﬁmqu RPN mﬁyposterior pharyngeal wall involvement

T9. m?;l%”\‘iﬁ‘ﬂqu level IB 01 tumor involve oral tongue Wie T4 lesion

T10. anefe@aqu level 1B pfinsqnanuinenunudas level Il ia 1l 17ufaaiy

T11. mﬂiﬁ‘i’ﬁﬂqu level VI Qﬂﬁ esophageal extension, tumor involve pyriform sinus opex.

T12. mf;l%”\‘iﬁ‘ﬂqu level VI anfl transglottic 938 subglottic extension.
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N15&9U5 8N us9R (Dose and dose volume
constraint prescription)

Tunnsdannainen Aaefea (radiation
dose prescription) AT RN SR AN
AR L9109 3T FLTRen auziSe Taemialyl
aansounsla 3 svdu nanaAe

1. PTV-high risk (PTV-HR) Aun GTV-P
LAz GTV-N 03U radical dose (66-70 Gy)

2. PTV-intermediate risk (PTV-IR)
1aun CTV-P uag CTV-N #asantifindiiu PTv-
high risk agAaad iy CTV-N luiid laun
adjacent first echelon uninvolved node %ﬁ\‘uﬁm
Al clinically positive node Vaau3nd ulu
tumor bed Tusefila SN THAFANILAY LaLas
InssRidunisinsuaialnla sy intermediate
dose (60-63 Gy)

3. PTV-low risk (PTV-LR) 1Aun elective
nodal |rrad|at|on iua@Lﬂﬂm@NuﬁLu@mﬂ@N
wummmmmmmﬂmmmu 15911NN2
5%1%2 \ylp 5y microscopic dose (50-54 Gy)

TunnsdansinEnsnazdanisine a
PTV #laun CTV LazaeLiamfiauiAnan set up
error LA internal organ motion Tmmlfﬂ‘umm
AR TNANFAIMLT0 CTV 11U AL
LL@Bﬂ@@QL@HQNﬂ’]ﬁ‘Lﬂ@@uWLN@QUQHﬂ@uﬁ’]@’m

v v ¥ !
wuaw 1930 set up error WU Auag LAY

v v

Ada o Ao Ao <
NWONDULBAILRATIUUIN TIA T NN LL@::@qﬂﬂﬁ\m

immobization #48AATALARBUSTANDL 5 A, ©©

TunsdeBunnsadne PTV lunisenased
LLUULEN‘&H fnavdaFunnusaduny sequential
nanafe IviFunusadaunn 50-54 Gy umm
VlLﬂu GTV WAz elective node Mﬂuuﬂ'ﬂﬂ@m
PRLLIAN T8 F9E I LE N A (shrinking field

technique) e boost LiFtaauiilu gross tumor

QU9 radical dose %QI%LQ@W%WN@U?%N’]M 7
Fpv maNnEAuNEN R Az R NSRS
muqu‘ﬂmmwwﬁl ﬁ?’)?ﬁ% altered fractionation
L°nlu hyperfractionation Wwag accelerated
fractionation with concomitant boost
9918971999 RTOG 9003 &anunmadia
m”an@lﬂfm'qaLﬁluﬂvmmmimuQuTmLfﬂ‘quﬁ'
1Aa34 LANIIZUNINTOUANNAN2RNEITaE (acute
radiation complication) Lﬁlz\l%u

1l 9annTesniar09nIR 8 F9R LU
FaAn ieunuANRNeseR 3 AT lusmn9n
TWnnsnszanalFunnie®A conform U PTV
¥ N sRmuIN291859E 3 SAuLULFUAgY
8 (IMRT) Lﬁ'mﬁ'uconformality ynlvanunsada
Bunnusedne PTV lngeiuuazaaLfunmuidne

o

v
Senvilng Inadmaian1udl IMRT dnlavans
Ao ' ” o X
fngaznatalpadaalaail

f

n. Conventional with IMRT Boost

N13218394 3 ﬁﬁﬁ{@ﬂ?ﬁmmﬁm@m@u
PTV-LR LLZ\]Z/M?‘@ PTV-IR E‘l’]llﬁ?')?;l IMRT Boost
58 PTV-HR A3t luanunsafiagyinlunnsnszane
13N0u593 conform A PTV-HR 'l 1iiaean
UBunnsadaaulvgylasuannnisanesed 3 44
vl anunsnanFunnsedneedeavingle
aeneflilszAnEan

a. Sequential IMRT (Two-phase IMRT)

Taun N335 IMRT anlaluntsene §a&
FaunGuey Taeaunary 2 szae nanoRe svay
usn 218598 50 Gy e PTV-LR uazsveziigad
a185948n 20 Gy boost WdandiuTy gross tumor
volume (PTV-HR) F I ARNAaLA 09919 WAL
AN3¥NEI 2 Ui wazAeslTiaanluntsatFunoy
$9ANaUNNTNEN (dose verification) 2 A%e 104
nedlunmeadnEivualng 3 PTV Aa PTV-
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high risk la315aR 70 Gy, PTV-intermediate risk
1o fulFunnused 60 Gy WA PTV-low risk
151304593 50 Gy i fidnaneslang
TunsauunsinEuuEy AT e
azlasulssTanuannnisenesad uuulfuaany
lAANINARUIN

A. Simultaneous Integrated Boost
IMRT (SIB)

9 IMRT AADATLELIIANNINEA Ual
mmwaimﬂmmm IMRT ‘luma‘m‘mummw
LTBIGNTIR UL InIANY “ 289 PTV-HR,
PTV-IR, PTV-LR 1u1mauﬂ?mmimmﬂ fu
TuUHunIsFNELA BT En9 N N13szUNe
13015598 (dose painting technique) 107
189330A0 UNAANE 1719811101791 9UHUNT
a‘m:mu,@vmmmﬂa‘mmimn@umﬁﬂmmm
AFFIE UATENALIANNLANANIT84 radiobiology
Tun1sniuualTunmused@su (total dose) uaz
ﬂa‘mma‘mmwimmmqu (dose/fraction) &m
PTV viike 7 i1slat PTV-HR lafSunmusad 66 Gy
T 30 AFensaNAL1Y PTV-LR lasuiunmsed
54 Gy 'l 30 AFaTum

4. Hybrid Sequential and SIB IMRT

AdRuuaniednenie 2 svee Taasves

usnl1 IMRT Tne v Bunasedneduluaunalng
(1.8 Gy/m%@) Tuaniefiszasd 2 1imadia Sis Tae
\deaanle SIB c-%uwﬂwnluéﬂwﬁﬁ PTV-HR
aunlngy 7 azvirliifia acute radiation
complication @um%ﬁ”@\iﬁmmqmﬁﬂmmw
$a@tam1n A9th 1B 1 luszesiiges 1iean
TLEZIAINITRNESTIAULAZAM acute radiation
complication

Tun13enefed nuudfuadnue uly
AnsfnE NS eAsezuazannad danls i uie
simultaneous integrated boost Wag sequential
IMRT lufitiazaanannifisi@mnfenfumaiia SiB
Lﬁl@ wWrauWeuiy conventional, conventional
with IMRT boost WA two-phase IMRT
s1891uln8 Mohan wazAnE®® winn siB T9nns
nge mmﬂamma‘m conformal MANNANEN 3
MATATIMAS LAYANATIARTZEZIIAINNTNE
593 (total treatment time) aNNLAN 35 A% e
30 wie 25 A lneande Linear-quadratic
formula Aauanslumsai 10 a4ln biological
effective dose WMAUWlLUAGE PTV wAflA SIB
Tu 30 A%e lailineseyly RTOG (Radiation
Therapy Oncology Group) protocol-0022 %qrﬂu

11310 IMRT ld g lunns5nenuzids oropharynx

' 1 v 1
A19199 10 LL@@QH?N’]M?QE?ﬂH’]ﬁIMﬂU PTV LUNANINALA sequential bay SIB

PTV-HR PTV-IR PTV-LR
Sequential IMRT 70 Gy/35 Fx 60 Gy/30 Fx 50 Gy/25 Fx
SIB (35 Fx) 70 Gy/35 Fx 64 Gy/35 Fx 58.1 Gy/35 Fx
SIB (30 Fx) 66 Gy/30 Fx 60 Gy/30 Fx 54 Gy/30 Fx
SIB (25 Fx) 61.7 Gy/25 Fx 55.9 Gy/25 Gx 50 Gy/25 Fx
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Wu ez o muiimaia SIB
Tﬁmﬁlu tumor dose (dose escalation study)
[iausanaliia local control In8faAIaNLILATY
189N1721 89T 30 AT umRiNLFuuTadne
PTV-HR i 68.1, 70.8 LAy 73.8 Gy #lmAn
b|olog|cal effect|ve dose mﬂuwmum@mmm
2 Gy naAsa Aa 74, 79 uAz 85 Gy ANAIAL
FaiifananntFunnse@ne PTV-IR uay PTV-LR
ML 60 Gy Way 54 Gy Tu 30 AFIMINAA AL
Tael18159R 6 MV 919U 9 ﬁﬁ‘VI’N?@‘LIB:‘]JI']EI
(eqU| spaced gantry angle) W‘]_Ifmmﬂ‘ﬂ IMRT
1@ dose homogeneity Wﬂ GTV ‘ﬂf;lﬁ‘w‘mw 6.7-
8.8% UAZANNNINAALETNNRAOAONLNANE
parotid ”Lo?mlﬂu%wﬁ LANLINTIL USSR 73.8
Gy fluaaAE9aINnTaNEaALnn T lnesan
BunuFadinan 71.1 Gy 14 72.3 Gy Tuaniziles
13Jﬁmmmum@gﬁuﬁmﬂm@muﬂuimLfnwwtﬁ'
Tunnsdnmafail
Butler wazAmuz“" 3189 UNANNTANEN
1ua§ﬂqwu§qﬁammxz€m@ 20 118 dslainniia
simultaneous modulated accelerated radiation
therapy (SMART) ) 018 59R 10 MV paeiiases
212598 Nomos Peacock system éﬁ\ﬂﬁ] I\/IIM|C
TaemdnnIsuanAAeni1sld dose painting U
meﬂu SIB mnmqiﬂummmu Teidarunns
$48ma PTV-HR 2.4 Gy mema (60 Gy) 51u°nm;v1
ﬂ?mma‘mm PTV-LR Ay 2 Gy Aans
S1uu 25 A%e (50 Gy)lu 5 dilanv wmwﬂfm
16 318 §1N30 U B used laAsunne Ly 40 54

fiag 19 918 NBUNTTIEUNNA (complete

response) lusnuaniliydag 2 ;efinzifs
MBUT 10 uay 15 1oy efiasnnuataAed
AINN1TR1UTIRTTULIRUUNAUNY confluent
mucositis 80% LAA pharyngitis WAL esophagitis
grade 3 ﬁ”/ﬂéu 50% LL@“’&?@Q%%’M [V fluids wae/
‘Vi?‘ﬂ tube feeding AU 10 ?’m UFunused
lABAD PTV-HR 1Az PTV-LR INNAY 64.3 UAY
54.65 Gy AINAIAL afuazilniiny parotid
gland Iasuisunusediens 20.3-23.2 Gy lu
apusil Spinal cord WAz Brain stem s Funoy
5971988 17.1 UAZ11.9 Gy ANNAIA

Fogliata kazAnue“? MnsAnuLLTey
W ULFu10u59E (dosimetric study) ) MeuHNNT
a‘ﬂmmﬂw 5 318l Taelaan5eR 6 MV 911494 5
mﬁmqmmmmmmm Varian Clinac 2100
LAz MLC 80 leaves Taeidsi Bunnuss@ne PTV-HR
LaE PTV-LR W1y 80 Gy Waz 50 Gy nael
two-phase sequential IMRT wWreuWeuiu SIB
WRE hybrld sequential-SIB IMRT N
mm\m 11 @ﬁﬂm?ﬁﬂmwmwﬂ?mm?mLfazw
18971 3 MATlA memm BED LL@QNﬂ’ﬂ,ﬂ@
[AeeuRe 78.7-80.8 Gy (7t 2 Gy/Adv) LLM‘W‘LI'M
dose homogenelty Tu sequential IMRT m‘mmm
‘1u°nmm SIB LLWM ﬂ@mm?mmmmm spinal
card L‘Vl’m‘l_l 45.4,41.3 waz 41.1 Gy Tu sequential
IMRT, SIB LL@U hybrid sequential- SIB IMRT
ANNANEL WAL a1 BED Wisuimniiu 2 Gy/
Fraction WL Bunauiadann 3 mailalna A
fuenalsfmudelnfiienureyanisaneid
lugazaienasiinatnafzemneiuiels
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AN5197 11 uanal5unnss@ne PTV-HR Waz PTV-LR Aggl IMRT nAdaana |

Phase | Phase I
Total dose Dose/Fx Total dose Dose/Fx
Two-phase sequential SIB | PTV-LR 50 Gy 2 Boost PTV-HR @n 30 Gy 2
SIB PTV-LR 54 Gy 1.8
PTV-HR 72 Gy 2.4
Hybrid Sequential-SIB PTV-LR 36 Gy 1.8 PTV-LR @n 18 Gy 1.8
PTV-HR @n 35.5 Gy 3.55

Tnaagd nsazidenlzimaiia IMRT At
sequential, SIB YEG hybrid sequential IMRT ‘ffu
\fafiansounann dosimetric study wuanludl
ALANATATTY ﬁqfumﬁi’ﬂm%iw;ﬂwﬁq
AsTuiugeyan1sidanenaia e fuuifiu
3 1MATARINAT %qﬂ@@ﬁu§a1ﬁﬁﬂﬁaﬁﬂwﬁLLuu
random|zed control trial @ﬁ’]qia‘ﬂmwwqmmm
21 SIB mmummmmmvmmﬁﬁymLmﬂmmfm
acute complication mmmn muuﬁwmwm
mmma‘m@ﬂh SIB IMRT @414 dose/fraction
mnm sequential IMRT mam@niﬂumﬂqw
PTV-HR mmmiuiwmmn Lumﬂa‘ﬁumﬂmu
PTV-LR L°ﬁu n3el node negatlve m@mum
MABIANANTTEE N1 s ety acute
complication Tmf;ll,'awqt@?_ll’mﬁlx‘imlﬂ mucosa,
pharynx Was esophagus 49 @uﬁﬂﬂ;;mﬁﬂ’m
Wnnisanesed

n’l‘i'a’lalé"ﬁaﬂﬁlqcﬁﬁﬂ (Postoperative radiation
therapy)
ﬂ’]ﬁ"ﬂ"lﬂﬁ\iﬁ‘lfl@\‘m"lﬁlE”IN‘II@‘LI\?‘HGLNN‘]J"JEI
mﬂuu L?\‘iﬂﬁ“]:fvl,l,@v@’)ﬂﬂ ?vﬂv@ﬂ@’mL'ﬂ‘WWW‘V]
(locally advanced stage) Gﬁﬂﬂﬁﬁﬂﬂ’]ﬂ‘ﬂ mfrm
mmmmmﬂma‘mmm ﬂmfmm‘mwmuu L‘N

96 1

1 1 o 1 v - - dI 1 o v
Tuyun aunnsalulaiaudnuinifauadas
v 1
v lnAannsgoyidani19vneunie luansennag
¥ o a ! P = Yo o
azlinnrenafedesnaunan vranislafediad
111
o v A o ' e o ¥
Tneialdnnranafduaannfindnas L
1 %
Tunstiinamnaldd
1 v 1
1. wnsanaunzifeaanlunum (close or
positive margin)
v
dnasananulildviauilszany
) ~a
(perineural spread) lunsaingnans
. ¥ dad
ldeaudszaniide i trigeminal
v 1
nerve Wizt N TaUI@ANNTRNY
1 v
ﬁ*qavl,@vl,ﬂmummﬁummmuﬂi”mm
uu°'| mﬁmmvimnmmyummﬂ
WTuig uilszanmia uidnd lu i o
| v
19 NT9ULIA ANNUT LT LA 1
dszamgnananwly 2-3 @u.
v
N9 NATNNADAU LA B
(lymphovascular invasion)
= a4 X A A '=
fnsgnanunszgnvizaLile tienagan
~ ! % &
dnnsqnanulilneniniuaasnane
naN

v
{n19qNAINBANUANAANUNLUADY

(extracapsular invasion)

! ! !
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ANUTUT AU 9T 1WA IR UT L0

tracheostoma A8

—_

subglottic extension
2. emergency tracheostomy

3. close or positive tracheal margin

4. surgical scar crosses the stoma

5. tumor invades soft tissue of neck

N3N FAUF I ATNAZA 9T M UA
PTV Iﬁﬁ?@umuuﬁqmﬁLﬂugﬂumlﬁq (tumor
bed) Ui laFunA s8R (surgical bed) LAz
LHANARA (surgical scar) el eI um o
ATRLIAQNLITLAEU donor site U84 skin graft w70
skin flap

AM3fuLe PTV lnannnisiivun CTV
wazzauiem Tngdaulunyydasndann fnsdnlud
GTV mﬁ@@a”'mﬁumﬂﬁ residual gross tumor
Frarfi PTV-LR A4laun CTV-LR (ANuAN3147 9)
HAZTIBULYA, PTV-IR lpannaaLLALes GTV-P
way GTV-N ﬂ@ummmqum surgical bed Way
IauLluR, PTV-HR laun GTV-residual uaz
YAULUA

Bunusadfilime PTV 131nailasunis
HFTR STnazgana L3 end e Funisunsn T
wnidy PTV-LR @<laun 1)
mmL?ﬁlmm'@m?zgﬂmuLL@:M%?UM?M&T@ (R
3Rt 9) Wlasused 50 Gy 2) PTV-IR Taun
131904 surgical bed ¢laun tumor bed ile

93 o dlal
ARNUINVRBINN

FUN17uNA R aanlAUNARABAAU tracheostoma

- Y4 dv . C v
LATUFIUABNUINABIN bATUN1THA A 1 wan
TaalnA1uus 1A UARINATNDLSIAN DU

NAFTA) LANTALST LW multiple node Yige ext-
racapsular nodal extension W lafuLFunued

56-60 Gy 3) @ 15U PTV-HR laun udoniin
positive surgical margin Tuqnaziu primary

G| ! 9{) = #, iIo/ =N o al
tumor yFamaNuNmaadlnlasUTNNuS9E 66-
70 Gy

- e d o e o ad

ANTLTNNITRNETIANAINIA ATIUNN LKA
HNFRAMNE NANIARTZELIANUTENRL 3-4 AUAn
PAINFA AT ULNNE SR TN HIA291 92 A1191
AUARLWANE LAZAURLNNE LD lUANTB NN
v a @ dl o 4 o a
Faasange Tnsuuzirlwanefvdaasunialu 11
AUAINUAIUF @”Vi’ﬂuﬁﬁmﬁm?mmmim
LL@”@mmmﬁ@mmmmmwmmmmu ‘VIZN
11-13 &UA WNUNARAF AV T (mnmw
5-6 f&”ﬂmu) dlaBuntranesedenalanain
accelerated radiation therapy wWalnanefed
m‘ﬂu 11 Fdau® Taeluniranefadnuulfy
WJ’]SJL“JJSJ ‘m'ﬂﬁj WANA simultaneous integrated
boost (SIB) mawimﬂmqumm

NFRLSIRNAUNIAA (Pre-operative
radiotherapy)
Ansenefa@neunialllasuan e
AnAALUNTE Liesannyn s LLnTeLIIRTeq
neunzidlaluda @éﬁqia\ﬁﬁmmwﬁ?ﬁﬁ@umﬁm
Jaeusdlunsili nauns m@ﬂ‘lm nn 4
Mavarunsandaeenlavunviels ( (marginally
respectable) vidanaunzi5alni§a 11ansmiad
naLNY Lamﬂmuiﬂm@ummmq level IV mﬂvi
preoperatlve dose (50 Gy) m@mmmm@u
YuAed FINANIAINAILNITHARA (planned
neck dissection) mﬂiuﬂ?mmimm brachial
plexus 134&@ HeuFfaufanfunifaneuuad

mumﬂm?mmm
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Taewialy unneadsnundalsunused
50 Gy Tu 25 ﬂs‘”/ﬂ [ﬂlﬂ PTV-LR, PTV-IR LLag PTV-
HR W7 1A30 4-6 d1ln9 AaeunneEndaLan
gross tumor (PTV HR LL@J‘M?@ PTV- IR) aan’lu
UNNITLIUN AUN LIS IUAT A DNLVA DI A
Mmmn m@‘lmm?mmmmmmmmmumﬂu
AN NEUENANNAIENTHAF ALEA N UNEIT T
AfeENTAIaINANe S LaL 6 Fian (salvage

surgery)

N19N1UUA dose-volume constraint (DVC)

ma‘muumﬂimma‘mLL@yﬂa‘mma‘m
AeFuRINi I TaanauNzie Lazedeazing
LﬂuwmummﬂumimiuLm@m@qumm
AR TR IAN SR (dose fluence) 1ngl
funsauLsTfiaaesFunnsfiaulalagei

1. naunzida uualy PTV-HR, PTV-IR
1A PTV-LR nN3rinuuntfunassdne PTV sinas
ﬂ°ﬁuumﬂ?mm§*’q'§ml’m;ml,mxa;mm (Dmax uag
Dmin) fiuAaz PTV azlnsulaeuuziinlvmmua
ﬂ?mmﬁ*ﬁm"’wqmﬁ prescribed dose WazLTNN
5a@gagmiazanns 105-111% 289 prescribed
dose TaRlfiasannnsnIzaneBunnied ludy
AAau optimization 4 eelalanisnsvanatFunn
F9Ra34 3&[;@%%;\‘1 dose constraint sh;ﬁ dose
homogeneity 11;LLﬂU1€ﬂlﬂu (10-15% dose
homogenelty Lm@‘lumsmmmﬂ?mmammq
mﬂmumau leaf sequencmg LLM@WN tumor

dose homogeneity LLf_l AN

98 1

o

2. a8 'lﬁ'u (organ at risk)

2deNYAATY LU49BNANNANIHNLY
w2 98in A

2.1 Serial organ Ag mmm

Lu@ummmszﬁm?mmumu‘lmmuuuamm
Mmm”mwmmmmﬂm?mmu 11 spinal
cord, optic nerve, optic chiasm Lﬂumu T
Se@qeqn (maximal dose) Wuanandnfiasy s
Tulmnnsznyluedenyfanand ietasiluln
Lﬁmmf;mmﬂ%@m:ﬁ:mfaﬁﬂc;ﬂqm FeenaLTy
Unnigeqaneiaullszamladundalunaniiu
45 Gy Tu ﬂmz‘ﬁl optic nerve WAL optic chiasm
TupnsiAL 54 Gy uny

2.2 Parallel organ m@mm”‘w

|
A

Lu@ummmLmﬁm@mmumuﬁlmmwmmmy

£%

uummmmmmumﬂﬂim upanafiilsz@nanm
N L°]]u mlﬂmumw cochlear, T-M joint
Lﬂumu Bunnusednersunmsuila 7 1840980
e Lﬁumwmmﬂmmmmﬁmiwmwm
mmwuu F98iN91TY aNTNANe parotid BENg
wae 50% Aarlafuliuinusedlafiu 26 Gy
(V26 Gy < 50%)

N19NYUA dose-volume constraint 184
@fa”mxﬂﬂﬁ%u@ﬁﬁu%ﬁmmﬁm:&u I 2
WU serial %178 parallel organ Tmf;lﬁ@n?m’]fslﬁ
aftaziiu I aglna PTV wnuaannln uazas
filamaRanazunsnreufitiiaddynenmnn
Fa3maeeniiag eunelsfimunisiimun dose-
volume constraint azaadluyinlsnnisnszans
Bunnusadne PTV ugias dsenaiinaliianis

AnFuaaINsiiele

! ! !
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Tusrasis A UL F9F FnEauazn
ﬁ%ﬂ@rﬂﬂﬂwﬂr@:gmGﬂuiéquﬁuiuﬂﬁ?ﬁﬁwum
dose-volume constraint WAZNATAINIININLA
dose-volume constraint AANTINTEAEFUN
a’*\iz’?u@”\imﬂﬁﬂu;i:ﬂvuﬁq azaaelvanung
m‘wumﬂLL‘Ll‘Llﬂmﬂ dose-volume constraint
peNziSAAzain wazuaazszezln lufiiazae

anfaaen4 dose-volume constraint §1v5LNNT
fnunzifanasingeayn Tnawaila sequential
IMRT magl 15100597 2 Gy/ﬁé*l:\? e 35 A
vidal1madia SIB 1 33 AFA protocol RTOG
0225 “ uae 30 AFaRI protocol RTOG 0022
(A191971 12 Ua¥ANs9T 13)

mﬁ"l\iﬁl 12 W@AN dose volume constraint 484 PTV-HR, PTV-IR ay PTV-LR A28 IMRT LVIﬁﬁﬂm\‘]“’]

Sequential IMRT RTOG 0225 RTOG 0022
(siB) “¥ (SI1B)®”
PTV-HR 70/35 Fx 70/33 Fx 66/30 Fx
PTV-IR 60/30 Fx 59.4/33 Fx 60/30 Fx
PTV-LR 50/25 Fx 50.4/28 Fx 54/30 Fx

' v
A19199 13 WLaAe dose volume constraint ﬁl@ﬂ@@ﬂ’)gﬂﬂﬁliuﬂ’]?@’]ﬂi\iaLLUUU?UF\Q’]NL?INIMN%LN

ArEzlazanAg
Critical Structure Maximum Dose-Volume limit ~ Maximum volume above limit

Spinal cord 45 Gy 45 Gy 1cc
Brain stem 54 Gy 64 Gy 1%
Optic nerve + chiasm 54 Gy 35 Gy 50%
Eye 35 Gy 50%
Parotid gland 26 Gy 50%
Lens 6 Gy

Inner ear 60 Gy 50 Gy 50%
Mandible 70 Gy

Larynx 45 Gy 50%
TM-joint 70 Gy 75 Gy 1cc
Temporal lobe 60 Gy 65 Gy 1%
Tongue 65 Gy 55 Gy 50%
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Tunn3n1uue dose volume constraint
MLﬂ?\I@\‘JQ’NLLNuﬂ’]ﬁﬂH’] (Treatment Planning
System, TPS) uﬂﬂmmma‘Lvammﬂ«zmmmmm
constraint Iummﬁ (strict) ZN‘VI Wﬂ\‘m’]? L‘ﬂu
ANUA maximum dose 284 spinal cord L‘Vl’m‘l_l
40-42 Gy Luﬂamﬂmumum? opt|m|zat|on
Tuuaaz TPS fasuiiiasnsslumasiu 1nanss
MEIRNNITAILIINSIARBUAITDS MLC (leaf
sequencmg calculation) ‘ﬂ’]@iﬂm maximum
dose @mwmmmmﬂwmmmLf;m optimization
@ﬂmmm ummnumﬂummmem (weighting)
e PTV vieaduizdndly TPS mnausumiy
analnualunisAuI Nt szans S lumamy
VNAANA NTUNNE LA TUNNE $9R FNHIAT A8
ARt Feuguazilfumeialunisiivun dose-
volume constraint ifi 1 'la uuun135nEA7
wanzanlunziSesioniu I

nN15Usz A ULKNUNITRI859] (Plan evaluation)

mﬁamn%um@um?ﬁmum dose-volume
constraint LLmme TPS azn1ng opt|m|zat|on
L‘W‘ﬂi‘lflim dose-volume histogram ‘VIN@@‘Wﬁ
51ﬂmﬁ$;|\m‘1_| dose- volume constraint ‘VINC)NLLBJLL
n3snEnAvLe waziflerinnsAuaninnsndey
flaes MLC Tumaila dynamic IMRT #3809
nvungidanred MLC lunaila segmental IMRT
La9azlannsnszaneFuNEAT UM a3 (actual
dose distribution) 7zl lun1sanesed
e F9R Fne TN fdssifunnunisene i
Tmﬂsﬁ"qﬁmﬁm‘wéwmmm@m@mm isodose
line Ellﬂ PTV WAy dose-volume histogram 283
PTV uavadensilni Inafiudnnisdail

100 &

1. maﬂa‘uﬁummmem@mﬁ PTV
nfRanson isodose line ‘ﬁlmﬂmqu

PTV 1umwﬁmmmﬂmw (every axial slide) Cll’1
ATALARN PTV 9)nseaLLaztlsziiiu dose volume
histogram Tmﬂ%; prescribed isodose line
m@m@mﬁwﬂ@ﬂ 95% 1891 FuN AT anATeq
PTV (V100% 2 95% 284130109 PTV) nazlv
hot spot TuaasiAy 110% 284 prescribed
isodose (V110% = 0%) ‘ﬂf;i’lﬂ?ﬁﬁl’ﬁﬂ‘té protocol
489 RTOG H0022 (oropharynx) way 0225
(nasopharynx) mﬂ@ﬂ‘;ﬁ hot spot 19;/34’m5ﬂ
20% 1891TNAT PTV (V110% < 20%) naz il
cold spot (93% U84 prescribed isodose) VLNILﬁu
1% UANLENNAT PTV (VI3% = 99% 1091711617 PTV)

2. nadsziduadaazing

Spinal cord WAY brain stem Sigs

@ffﬂqxzﬁ’ﬂﬁmmﬂgr:@umﬁ*q Tntannzesnad
1uwﬁwz§’aiwa‘wmﬁﬂﬁqﬁqLﬂu serial organ
AlgTunfedgegai aduaziu 7 1T us
SEEEARNRS Tmmmmmm?ﬂi:mmmmnfmmmw
UFuusaannnan LW@‘lwﬂ?mmmm\mmm
spinal cord LAY brain stem hlmu 45 AL 54 Gy
ATNANAL

T T O LAr T FY Ry araty parotid
# uifunentinanefindnunaneuInie 60-65%
m@Qﬁmmﬁmwﬁwm(“’ mﬁﬂ%@mmmm

" uazBlanco™’ sﬁQLLuwu’]'m

38984 Eisbruch*
AT AP LIA LA MDA RN AN parotid
TuiAu 26 Gy el Ivin s eaReNtnane
parotid 1%uzﬁml,5ﬂ1ﬂ@ﬂ'wmqs (m?ﬁﬁmu@mm
waEnan 25% mﬂ\ima‘mmuﬂ@uma‘mmm)
Chao™™ 39847191 9¥NINLLIABNLNANEIAE

! ! !
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zgml,ﬁfﬂﬂLﬁ@imﬁ*uﬂ?mm?ﬁmﬁﬂmnﬂm 32 Gy

o
P2

Ty Kwong ) 18NN AU A RN AN
parotid azla3uiBunniadaaai 38.8 Gy &g
wmmmiﬂummmm?mmummm@ummﬂ
1ade 85.7% 7 2 1

RTOG 022544 Avunlu A oxLan

parotld @EI’]\‘lu‘ﬂEI 1 ﬂ.I’N llﬁﬁ‘Uﬂ?N’IM?\‘l@L’ﬂ@ﬂ

¥ o

WeENIN VAR 26 Gy m@@mqmmﬂmm

50% 289U uAIAONUNANY parotid 1n$y

ﬂa‘mmimmnﬂfn 30 Gy (V30 Gy < 50%)
iesanaeutiane parotid @ﬂ"lmﬂu

[FI?JN‘HWWIZQ’E\? level 2 muumﬂwu LFINA

Twa‘qwﬂmmﬂﬁmﬂ@ﬁmmmmum wiaed sinazle
Fu1F A eA sUF nun N ans parotid
ﬂa\vmm 35 Gy 1ummmmw1uummﬂmu
1R DNUNMA BN AN NN T0aNLF NN SR IRR Y
AOABNLNANE parotid TAueEnI eI
26 Gy # i eanaluntstiesfun1nziinaneuns

L?m\‘i (chronic xerostomia)®® m@m?a‘vaﬂuma\

AVUATALILTATDIA DU A parotid Aol
ANURATDLLYALRNIE superficial lobe wllﬂiiéu
\ileeann deep lobe agdnfuAeNLIMA B
level2 #sana¥in NI sTAN BRI
FananalesuiBuansedvesiuly
Ansanaisdenanaluifin sensorineural
hearlng loss 1@ TmﬂL'aW’wﬂf;l’]\‘i?NMWﬂNﬂ'm
Tasugiaiitingge cisplatin W?@mum?mmm
Chm51 mmm@ummamiuma‘mm‘mm@ i
undwile cochlear 1o futlFunnsedunnnan
70 Gy Imﬂmqmmmﬂm?fmmmm@ Walu
mumummmmnm (> 2 kHz)®***%% qy

\Aandeannanefeduan 0.5-1 1 lneigiiRnasn;

Jourral of Thai Society of Therdpeutic Radiology and Oncalagy Vol. 14 o.

4 ¥ oda . )
mnmuiumﬂwmﬂmmfa: serous otitis media

PAINIIRLTIA mﬂqamﬂmﬂmmﬂuwﬁw 54.56)

GQLLQZ']IW’QSN?’WEI\?’]‘LA DNNIEYFNAINNITRNTA
Lwiﬂ”q”l,simmwmu@ﬂvlc;ﬁq dose-volume constraint
294 cochlear WA¥ARINIIAANEYHS Chong ®
LA Bhandare® wuziihlveandntFunnusedne
cochlea lagn1 60 Gy Tunziianasingsayn
ﬂ@ummﬂﬂiﬂ@ cochlea 1N LAY mﬂfmm@flm
FuaiAd cisplatin saumaarinvnisladuue
Chen'®

2SN

cochlea 1ﬂ1®uﬂﬁﬂﬂﬁ 48 Gy LL‘W‘V]EI?\?'&?ﬂHW

(58)

an LLu”u’W'J’WﬂQ?@ﬂﬂ?NWﬂAN@m@

[5]@@L‘]juN‘W@’]?M’m\‘l@ll@@?V‘VIQ’N‘]J?N’WM?QN

manauNziSauas cochlear WiielulviAANzIS
B U AL NAY

TayaNARTATINISAIES AL uAN
wnlunzifadsuzuazaina
wm‘mmiwa‘wmLﬁumt,mm GR
mqmu‘l@mﬂmm‘mmﬁﬂmmﬂmamm\immu
Usuannaaa Tng3ueannnsdneinisnszans
UFuNeus9d (dosimetric study) snaanulne
Cheng wazAne® WFatiieusynananisans
F9@uUU conventional 3D LAZN1IRYSIAULL
UsupN R aemAdla serial tomotherapy
(MIMIC) wag segmental IMRT Iumﬂqmu BN
Twaqayn 12 38w serial tomotherapy GL‘W]’W?
nszanelIunnuisdnsaungu PTV Feumay
conventional 3D Iumm:‘ﬁl segmental IMRT
A1208AEN U ERa DTN AN parotid 103
mlﬁ serial tomotherapy Wa¥ conventional 3D 18N
A i IMRT fagnansnaaisunnssane pituitary

gland, mandible, spinal cord LA brain stem
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Hurt uazauz® AnwFauiiaunis
nszangiFunnfaRsznane IMRT, 2D-RT WAz
3D-CRT slutiﬂIQﬂNtL?QM@VQIWN@Hﬂ 23 3¢
WA IMRT n1snszangilsunusedne PTV
lnAfian wazamimnand3unniiedne spinal
cord, temporal lobe LAz mandible

Xia wazAme® AnsnisnszatatTunn
ﬁ*@ﬁﬂagqqgmmu (template) 284 dose constraint
Tunzifanaalngsayn Tnela corvus treatment

planning system AngllnALiA SIB e/l static MLC

ﬂ’]?ﬁﬂ‘]:r’]ﬁﬂ?:ﬂ'ﬂ‘i_l;’mE;ﬂ')ﬂ??v”ﬂt[;l/u (T1-2) 9 918l
LAZTZEZANATNANAZT (T3-4) 16 18 Tnwil
wmanels >95% 189 PTV lafuisunniied
59.4 Gy (1.8 Gy/m%@) WL AR BN UA
23]\‘163@&1'@ spinal cord inNfiL 37.2 + 3.9 Gy WAz
412+4.1 Gy 1uc:ﬂ'qmvﬂ P LATITHZQNAIN
L@Wﬂmmummu ‘lummmmm@ﬂﬂimma\m
mzmm@ brain stem wmn‘u 51.1 + 1.5 Gy wag
59+6.8 Gy :uavidunneadunviniay | WaRY
Tupnaned 14

A1979N 14 uansaRdslTuuidluedanzilng wanauscazaesyilas T1-2 uaz T3-4

aduazilni AERR T1-T2 (Gy) T3-T4 (Gy)
Spinal cord Maximum Dose 37.5+3.9 41.2 + 4.1
Brain stem to 1 mlV (D1cc) 30.1+23 33.4+45
Optic nerve Maximum Dose 511+ 15 59.0 + 6.8
Chiasm to 5% V (D5%) 48.8 + 3.3 476 + 6.5
Eye Maximum Dose 236 +7.3 38.8 £13.3
Parotid to 5% V (D5%) 18.9 + 8.9 33.1 +11.5
Inner/middle Ear Maximum Dose 30.0 + 6.1 46.5 +43
TM joint to 5% V (D5%) 24.0+6.0 39.3+1.6
Maximum Dose 239+56 356.8 +13.5
to 5% V (D5%) 146 +2.9 22.9+10.3

Mean Dose 309+ 1.3 309+28

252+ 1.8 213+ 2.7

Mean Dose 33.7 +11.8 41.0+6.2

33.8 + 13.1 40.7 + 6

Mean Dose 294 +572 39.0+ 7.3

284 +5.0 37.3+£7.7
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taquudalufinsAneileuiaud
ﬁmmm?muqmiimfawwﬁ (local control rate)
WATBAIINITIAATAM (survival rate) PRCEE
IMRT U8% 3D-CRT WA 189 1UNAN135NEN
(single arm study) dziFauaalngsayn uane
8974 (FaUgalum3197 15) laun :eenuaeq
Lee LazAnz® mﬁmum@m?a‘ﬂwwﬂqw 139
naslngeayn 67 90e pael IMRT Tusuauii 50 9
asugiaThirinsanfiunsenesad (A protocol

Intergroup 0099*Y) TuazAdyilae 26 318

155% high-dose-rate intracavitary brachytherapy
boost 5-7 Gy AU 2 afe Tag GTV lasy
Sunusadieds 74.5 Gy luanedi CTV T
68.7 Gy \ieRamugLagla 31 1Aeu wuad
§m91n1330AT307 4 1 AU 88% EAsnns
muquiamww:ﬁwﬁﬁ’u 97% uazanIINITUaeN
mfrm”mw@\ﬁm (distant metastases free
rate) L‘Vl’m‘]_l 66% IpaiemIN N19LAA xerostomia
grade 1 L‘Vl’m‘l_lﬁ‘@f;lm 32% LL@JLN‘W‘]J xerostomia
1uaﬂw 66%

1 v v
AN9199N 15 LAAS N@ﬂ’]iﬁ‘ﬂ‘l&f’]ﬂxLi‘\‘m@\‘iIWﬁ\WHﬂm’]ﬂﬂ’]ﬁl’]ﬁlﬁ‘\iaLL'L]‘U‘]JTUWJ’]NL"IJN

(63)

(65)

pj"?ﬁ'ﬂ Lee Kwong“? Kam
An11iu University of Queen Mary Prince of Wales
California at San Hospital, Hospital,
Francisco HongKong HongKong
@i’ﬂmus;ﬂqa (A1) 67 33 63
Median follow up (LA21) 31 24 29
sealzadalan (%)
i‘t?;lt‘ﬁl 1 12 82 14
szazi 2 18 18 29
szezi 3 33 0 35
i‘t?;lt‘ﬁl 4 37 0 22
@fﬂuquéﬂwﬁiﬁ??ﬂmmﬁﬁﬂﬁm (AL) 50 0 19
FiAUae IMRT MCTB MIMiC dMLC
SMLC SMLC
MIMiC
Boost technique
Brachytherapy (A1) 26 0 20
Conformal RT (A1) 0 0 15
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Ejfi'ﬁ'ﬂ Lee® Kwong"“? Kam
Dose volume analysis
Mean dose to PTV (Gy) 68.7 70.1 67
Mean dose to GTV (Gy) 74.5 71.3 69
PTV :V < 95% prescribed dose 3% NS 1.1%
GTV : V < 95% prescribed dose 3% NS 0.1%
Survival analysis
Overall survival 41 :88% 34 :100% 3d:90%
Local progression free 44:97% 31 :100% 31:92%
Local -regional progression free 41 :98% 31:92.3% 31 :98%
Distant metastasis-free 41:66% 31 :100% 31:79%
Recurrence
at primary (AW) 1 0 4
at neck node (A1) 1 1 1
Distant metas (A1) 17 0 13
Xerostamia (‘17{ 2 ﬂ)
Grade 0 66% 71.4%*
Grade 1 32% -
Grade 2-3 2% - 23%

Note * Uszifiui 1 O Taan13dm Stimulated whole salivary flow > 25% 2898Rs1NaUa18593

MCTB : Manually cut partial transmission blokes, SMLC : Segmental Multileaf Collimator, dMLC

: dynamic Multileaf Collimator, MIMIC : Sequential tomotherapy

Kwong LazAne ™ 9189 UNAanI95neI
nifandalngaayn szae T1, NO-N1, MO luﬂzﬂw
33 318 P98 IMRT AR unanissne 2 1
WUANEAINNNITeNTAR, dn3n1sAIuANlIA
langh uwardnsinisaeanisnsyanaaeslse
WL 100% @ﬁﬁqvl,iﬁmquwuéﬁﬁmmmamu@:u
T3AL310 AR AN 92.3% 7 3 1

Kam tazAne® 91a91unan1ainen

v v o
nzifanasinsaaynaag IMRT luyilee 63 9e

104 1

Imﬂéﬂqmmz T1-2a Vlm?ﬁ?;lvl,gé‘vﬁ_l intracavitary
brachytherapy boost Tuanued ;Z‘ﬂlfail T2b-4 'ladul
conformal boost Lﬁ@ﬁmmmmmﬁﬂﬂﬁ 29 LAaU
WU AIINNTIRTARTR 3 1 mATY 90%
fﬂ"mmmimu@m‘iimﬂwwﬁ'wﬁﬁu 92% €M
mmfm@uTmﬁﬁ{@uﬁﬂmﬁmwﬁﬁu 98% uay
smsnnsilananisnszanaaeslsamiiy 79%
TAaWLERININTTIAA xerostomia grade 2-3

WA 23% 91 2 4
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O An®IN1TAANINY

Pow warAnde®
% ¥ ) ¥ o a
UNANLLNY (xerostomia) AENITDETIALLLIL

o > =< 1 =
Ufuanan wazidunisdnwlFaudsunnsg
1 v
ANELAEITEUI19NNTN8 SR LU S UA NN
v 7 |
waEn9R1a A unUA AN U e ITIna
v 1 1
Twseaynseazau 51 318 wuandl 1 1 udsane
Nmmwmﬂqmn@u NELFIEUNNA 88% UATWL
AR uuLUuA I aY I T ane
nALNNRENEE 25% IMQﬂQEI 50.0% weeuiiay
¥ o 1 v v
A 9.5% uytlhaflafunisersfduuuaass
1 ] v
NiATHELaTAIARLTIIINEY 7| T lAFU
v 1

n13fnmIA9e IMRT fadsneanulunnn way
anuluduniemeanusmuiulng luua s

189uzIFetlgund (AN397 16) A9T1891ULD

Chao uarAnz®” ﬁlmmmmmﬁ?ﬂmiﬂw
NEIFIATHTUAZAIAG AU 126 918 Imm;ﬂw
52 71 la 3 definitive IMRT Tusuauil 35 e
nsugafiindanseniunisanefadyaean
74 378 a5y post operative IMRT B;ﬂfmﬁi;ﬁl
definitive IMRT laiffunniis@iadune PTV-HR
uAL PTV-LR 171 72.64 Gy uag 64.34 Gy AN
ANAL Iummzﬁ;;ﬂ’m‘ﬁlvlgivu postoperative IMRT
WL 68.53 LAz 60.95 Gy \aAnaunanis
ﬁ?”msmvl,c; 26 LﬁﬂuwudﬂﬁmﬁmimmuimLfa‘wqx

(Iocoreglonal control) ‘1/1 2 4 wnm_l 79% Tum
dneit a3y definitive IMRT uazinifu 90% lug

toedila sy post operative IMRT

ANSI9N 16 LAANHANIISNHINZIATHELAZANARA2S IMRT

Chao®” Lee®®® Feng® Zhen"”

uaugLian (:e) 52/74* 107/43 72/86 77/81
Chemotherapy (31¢) 35/0 92/15 NS 56/32
AL (5181

- Nasopharynx 12 86 - NS

- Oropharynx 63 22 94 NS

- Larynx/Hypopharynx 15 3 25 NS

- Paranasal sinus/Nasal 9 24 - NS
cavity

- Oral cavity 15 3 36 NS

-Bun 12 12 3 NS
srezan9len (%)

| 3 7 1

[l 7 11 6 } 15%

(11 23 31 22

\% 67 51 68 85%

Recurrent 0 0 3
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Chao®®” Lee® Feng® Zhen™

Bunuisdiaat (Gy)

PTV-HR 72.64/68.53 74/71 NS NS

PTV-LR 64.34/60.95 69/66 NS NS
Survival rate (%)

2Yr local free from progression 79/90 97/83 85% 88% (3 Yr)
N19NNITU (31181 10/7 47 23 18

Inside PTV-HR 9 4/NS** 19 17

Marginal to PTV-HR 1 0/NS NS -

Outside PTV-HR 1 0/NS NS 1

Marginal to PTV-LR 1 0/NS NS -

Outside IMRT field 5 0/NS NS -

Distant Metastasis NS NS NS 19

v v v
Note * FL@IATUUUILEASDY definitive IMRT / ARLAaTANUUAILAAIDS postoperative IMRT

** NS - Not specified

Lee uazmouz® iwmummﬁﬂméﬂw
NIFIATHIUAZAIAD AU 150 318 Tmm;'ﬂ'w
107 2181 030 definitive IMRT (92/107 8l 1951
concurrent platinum chemotherapy) é‘ﬂl’maﬂ 43
e a post operative IMRT (15/43 318l a1
concurrent platinum chemotherapy) Lﬁ@ﬁmmmm@
nssnela 25 e WUERIINNIALANTIALANTY
7% 2 1 inriu 97% luglhelazy definitive IMRT
LAZINTL 83% luéﬂfmﬁvl,;ﬁ?u post operative IMRT

Feng uazAnuz® a?wmummﬁ“ﬂmsz
thenpisfnzuazane 158 1 Tmﬂéﬂqa 72978
1930 definitive IMRT luanizigian 86 710 Tau
post operative IMRT Lﬁ@ﬁmmwmmﬁm&’ﬂ;
36.4 e wuaddnmnisaauanlsaanizi
(locoregional recurrence free) 7 2 1 lageu

1 Y o ]
Wiy 85% giaadnisniFulanisn 23 9y

106 &

o é’ o a a dl 9/0/
Tuauauil 19 e Buluusnainglaiunig
o al v ! dl @ o !
e39A yiaadunzifaluduwiig oropharynx
feman1saruanlsARnIz i gana luA umuug
1 E 7 1 v
au uazluyiloaflafu post operative IMRT
wnd positive margin YR positive lymph node
1 k2 L4
aziidnsnisnBugeesslsfinunisAnmille
ueinszazaeslsnluumazatune Adluenaagy
Yo 1 1
lpansinuuezedisn Ananedmsanisnizuzedisn
v
Zheng wazAnde"” $NENUNANNTTNEE
1 Yo
thanziffsueuaraine 158 718 Inagile 77 9na
[ v

ln§u definitive IMRT Tuaniziigtlon 81 918 adu
post operative IMRT wlafnn Nuanis 5nenle

'
a

17 iieu nuanfismsnisaauaulsn awaed (3
3 1) MU 88% SRTINTIUARANIINITAN TR
Tsa7i 3 1 WmNAY 82% §RNNssRnTand 3 1
AL 80%
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E 7
gaanuaranz’” nisdAnelugilae

1 v
nzlfeAsHzuazanAe 18 e T9lafuni1sfnmn
v v ]
ArEN1TRE SR U LS UAN NN TraneLna

i ° PR < 1%
aiaensns Tuanuoui Ay dasnzifandsings
v
ayn 14 ns¥nelsznaunsanisansfeduuy
v 1
dfumnulanmany 2 WKW (sequential IMRT)
v ¥ 1
TnauauusnlufFunded 50 Gy lu 25 Afame
Lo dl ¥ o =
PTV-LR samaeiluunaaslu/funuied 20 Gy lu
v 1 Yo ]
10 AF9RE PTV-HR yilae 13 :efiiunsifadswe
1 v
LATAIARIZETANANNRNIET I FuEANLN1T A
1 v v o v
saumae taedgilae 3 9alafu cisplatin was
v o v L
wilae 10 selafuan carboplatin 90 3 dlam
Tuseuananisenafed WeRnnunan1ssneId

1 v

3 Lﬁ@uwmﬁﬂ@uuzﬁmuumm;@mzﬂ.4
merg{@umﬁmuﬁwﬁq 20810 28.6 uavLilafin
AuHAN T NEIuILT Wiy 5.6 (AaunL9ng
ﬁmﬁmiﬂq‘uumLﬁu%uLﬂu;@ﬂaz 89 s;ﬂ'f;mﬁm
3 ey AeTupesinnnsens faddansa
(3591914 3-7 F4) Taeta 3 elesueniafitnge
AaLATUN9RE5R

N155NHINITNSTULANITN AENITRVETIR
wuudsum LN
(IMRT for recurrent head and neck cancer)
N7 ELRNIER (local recurrent) £9A4
wWhilyvndnanylunisfneusifaudinudsse
Y o 1 1 v v
wazanme yilasasulunysinladufad@inuniuan
¥ v v
Tun1sfnmnzifansansn nlunisanafadan
1 v
UFaLANT ANLA g lunNSA ANz N INT AL
1 1 v v
srezeng laganiyes19ganinanasadannag
v
WAHA AILAN (conventional radiation therapy)
o Ao = o Yo ! ¥
wnyefadsneanaseldledzaw ww nnslanag
' ) ) d' v
Naile (implantation) Sﬁﬂwamﬁmimuquim
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NnEid 5 1 WAL 62.7% uwaremsInissan
F3m7 5 1 iy 56% Tnaflnzunsnaay i1y
mAsee 28.3% 1iia palatal fistula 18.9% WAz
mucosal radiation necrosis 16%""”

1E9UBY 7 Manedausszesinaluwg
mmmgmr‘fuimﬂﬁﬁmqmimuﬂuiimﬂwq:ﬁﬁ'
48-91% §P91N1338ATAAT 5 11 1N 14-21%
LAZANIZUNINTAUTENAN 23-48% 757

mﬂm stereotactic radlosurgery mm
SiannauNLSAITuE T INANINN9 4 T8,
uavananelAnNITUNINTaLAR ST IR
L‘f‘i@\imﬂigﬂ?mm?ﬁm'@m?\m;q (high dose/

v
(15.76,77.78) 1 fractionated

fraction) Ahn wazane’
stereotactic radiotherapy (SRT) Tvﬂ‘miﬂlw
uu?wa’”ﬂmngnﬁﬁL?U‘Emﬁ‘l,%ﬂ?mmi‘“ﬁ
3399749 45-65 Gy (2.5-3 Gy/fraction) lasn9
nispauAulen LA RINNN30ATART 2 T AL
92% WA 60% ANANAL

899N AN IR e Al
AN FR LT LAY L 05N
uzfarBuLBnnAseruazaine Inavdauaia
Bunnused T onneunz il unnea 60 Gy

1 1 v 1
aaunazlndnainisaauaNlsAanI il g9

®080 |y wazmnsz®

%u 5ﬂHWE§ﬂQHN$L§x‘Iﬁ’]GU
UFuaeingeayn (locoregional recurrence
carcinoma in the nasopharynx) M@\W’mmﬂ
Vl,mmamm:mm 71 Gy Anuau 49 918 mfm
sequential tomotherapy IMRT (NOMOS Peacock
System) I Baunaussdieanme GTV, GTV+ margin
0.5-1 cm WAy GTV+margin 1.5-2.5 cm AL
71.4 Gy, 68.2 Gy Az 63.1 Gy mmmm‘u FXAIH
Lfammimmmmﬂw 9 LAau ‘W‘UQ’]N@Iﬂﬁ"m’]T
ﬂ’JUQNIiﬂL’ﬂW’]tW 100% ‘wummmmmu
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(acute toxicity) grade 2 WAy 3 UTLIUHANIY
1 318 131900 mucosa 23 318 AdRunaulalu
MeuiiAeBun AT atezUndlasude nu
anadla i BunnsRiaRs 28.5 Gy dutlszam
Tadunaalasy 20.2 Gy optic chiasm 1n 51
19 Gy ARNLUNAN parotid 18-21 Gy ureelule
INENUNNITUNINT BUTTELENT BT LR Az
AR uszezanI ALyl

Chen wazanz® mmmm@mﬁﬂm
NS BUL I UA s UA A AR 12 918 Salag
TnsuseRnudTunny 36-70 Gy 11N DA 8
sequentlal tomotherapy IMRT (NOI\/IOS Peacock
System) mﬂfm 4 g 1451 IMRT 0891fien mﬂfm
5 378 1050 IMRT saufuaATtnauay mﬂfm
3 318 I0FUN"IHAFARINAYE IMRT 1301057
mﬂmimmmmmq 30104970 Gy (mm 10 918!
Vlmuﬂ?mma‘mmnmﬁ 50 Gy) wumﬂ@uu 139
guuNn 4 319 n@uu L@\mumqmu 2 318
LATNAUNTITIAT 2 218 WLANIZUNING DY
(acute toxicity) grade 2 UTIIUKINUES 1 918l
T pharynx 1978 LAZLTI0M mucosa 5 918l

W1919897Un" T M NN SR LRy
AALEE TN uauanslssiuiednenmn
1um¢mw1mwﬁﬁuLﬂwwzﬁ@mmmm?ﬂ%@u
sveivdu @ sunna5aR Fnenanunessananis

AnENantnzunIngeussazeaaluauiAm

108

GEsl

Ansene SR uULLFUAIN LT LN
zi’ﬁﬁmiumﬁﬂmu”l,?\iﬁa‘i:r”l,l,@%ﬁﬂ@ ia9ann
naLUNY L?\‘l‘ﬂf;lslﬂ@ﬂ‘]_l‘ﬂ']il"auﬂﬂm sﬁuu@ammm@
YA AN L UNINT aUsEEIZENY UAZTTUNaY
@mmwﬁmm@uﬂfm uenaniuzfeiion
Asme uazatAaluuTgANAR UN13R1859A
wndiumnm szt n i nrsaguiad oy
ANNN1TYN8lAaLaZa1N190 immobize LTI
Arrlanorilndy lanisanefed uuudfu
AN HILAZINENUHANNIFNEA 28N AT A
FananamANune LLﬂfiﬁﬂ@@ﬁm:ﬁ%@mmﬁﬂi{ﬁ
LL‘Ll‘LI randomized control trial WTeuiRey
MM FALLLUAUANIAZ NN 8 SR LI
UFUAINUITNADUINIUEE LABENIUAETIENY
HANNSANE e WS aansnEuRassAnEAm
1uﬂ’1?ﬂQUQNI?ﬂL’ﬂW’1$‘1’7{ (local control) ¢l
yeawlinan1s NI LAY Banannisagas
@:mmma‘ﬂ%@um'@ﬁ{@mﬁwawaw"ﬂiﬁqmﬂﬂw
?ﬁ%mmm;ﬂmﬁﬁu

mwmﬁmmmuLmemm?ﬂmmmm
1l anNeANNALAZIaANTATEIAINANENA
$a@lunsivunveuaTeanaunz i3 Usznay
fUnMsfians Tt TeRTe AauazIasia1eans
aneFaRuuuliunananannisle Fractionation 7

wrnzanuaznslgealindaTNiunsane Sa
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B 875 19 NNTIAN 2551
7.00-7.45 1.  Early bird session (Roche Thailand I) Co., LTD.
waslszau A
8.00-9.00 u.  An overview of 2D and 3D image-guided radiation
therapy John DeMarco Ph.D ﬁiﬁ’nﬁum?@ﬁﬂm
7 AAAT FURNNDNT
9.00-10.30 1. Gastric cancer
- Early Detection and diagnosis of gastric cancer
(HA. LW SUA TATNUNFNH)
- Updated gastric cancer treatment
(mﬁ.wzy.ﬁlu‘lﬂ Fmnunine)
- Gastric cancer : target delineation for radiation therapy
(WA ey AN S oy NHAANKA)
10.30-11.00 1. Coffee break + TuiNT2ANIHARTUN
11.00-12.00 Y. Anal cancer (sA.UN.Us21d35 \@AaUANTY,
AUN.SUND UL
12.00-12.45 Y. Lunch symposium (Astra Zeneca Thailand Co., LTD.)
PRLTYANITNANIANS Vlﬂ‘l’llﬂuL%’l‘VT\‘i
12.45-13.00 U. Break
13.00-14.30 1. Management of liver metastasis from colorectal cancer :
trend in 2008
- Role of Surgery (A7.UN.ENENT ATTRIUENLS)
- RFA : role, indication and method
(A nuede F307803)
- Radiotherapy : role and method
(B.WEY.AUATY NTIFUAT)
- Role of systemic treatment
(@.wm.mq}fmm L’r]ﬂ’f]/@@ﬂ)
- Moderator  (A.UN.ANENH ANTUEING)
14.30-15.00 1. Brachytherapy in Gl malignancy
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15.00-15.20 U. Coffee break
15.20-16.50 U. Rectal cancer overview
- Update in rectal cancer imaging (un.ava w\iﬁﬁ@magm)
- What's new in rectal cancer surgery
(1 AR 42370403917)
- Radiotherapy in rectal cancer ([A.WEY. TNNWT amﬁﬁ)
- Systemic therapy in rectal cancer (HA.LANAN Asedeiium)
wasszau B
9.00 - 10.30 u. ma*zii”\imm:ﬁmu%’ﬂLﬁ@ﬁﬂﬂéﬂﬁ?ﬂﬁﬁﬁﬂﬁ?wmm@
G
- ma‘zﬁ”\umwxﬁmuﬁ@”ﬂLﬁ@ﬁﬂﬂémaﬂﬁﬁﬁmi IERITRE
Fududa : ue.ng. aswesns TR
- ﬂ’]?‘W‘EI’]‘LI’W@éﬂQﬂNZLgﬂﬁﬁﬂqﬂ’]?Lﬁﬂﬂqﬁ’]?
D UNEIINUNNT AGNBNA
- Enteral Nutrition slut:;ﬂ'lﬁi‘/ﬂaﬂ‘/ﬂ‘lzm
L wnadEun WIRRELWA
- Moderator: Wwilagn gMagns
10.30-11.00 uU. Coffee break
11.00 -11.30 U.Ostomy care
Speakers: UINANT AUTATT ITTRULAIN
UN. SN r?qm@?a;wwﬁmr
Moderator: Y4TALN ANZQY
11.30-12.00 . nzi59dnyas
Speakers: W19A17 A3anunl wedans
UN. SR r?wm?a;wﬂmﬁr
Moderator: Y4TALN NZQY
B 21¥img 20 NNSIAN 2551
7.00-7.45 1.  Early bird (Novartis Thailand Ltd.)
8.00-9.30 4. Resident session Review (Radiation technique and result)
- Esophagus QW1+
- Anal canal  A39
- Rectum bk
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Clinical Implementation of 4DCT

John DeMarco Ph.D W

The management of respiratory motion has become an important part of the simulation
and treatment planning workflow for treating mobile tumors. There are several available
techniques for evaluating the range of tumor motion during CT simulation including slow CT,
inhale and exhale breath-hold CT, and 4DCT. With respect to 4DCT, the patients' respiratory
pattern is monitored using an external monitor in order to determine the range of tumor motion.
4DCT simulation techniques can be combined with respiratory gating to image and treat the
patient during a particular "gate" or window of the respiratory cycle. The 4DCT simulation
procedure can be implemented in a prospective or retrospective manner. Prospective gating
involves imaging the patient at one particular respiratory window. The respiratory trace and
gating window are then reproduced on the treatment machine in order to treat the patient at the
identical respiratory phase relative to the imaging series. Retrospective gating involves imaging
the patient using a highly over-sampled CT scan and reconstructing the scan at a discrete
number of points along the respiratory trace. This produces multiple CT data sets that can be

used for delineating the range of tumor motion.

Preoperative chemotherapy for
esophageal cancer:

Harit Suwanrusme M.D. H

Esophageal cancer is the sixth most common cause of cancer related mortality in the
world. In patients with localized esophageal cancer, surgery is often considered the standard
treatment. However the results are unsatisfactory, with the 5-year survival rates of less than 20
percent. Thus, there is clearly room for improvement. The rationale of administering preoperative
chemotherapy is to reduce the size of the primary tumor to improve microscopic complete
resection (RO) rate, and eliminate micrometastatic disease to prolong disease free and overall
survival. Preoperative chemotherapy has been studied in a number of randomized trials, with
the two largest trials showing conflicting results. The UK MRC OEQO2 study showed a 9 percent
survival advantage with the properative cisplatin and fluouracil compared with surgery alone,

whereas the US intergroup study did not find any survival differences. The most recent
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metaanalysis which obtain from individual data-base demonstrated an absolute 5-year overall
survival benefit of 4.3 percent. From the exploratory analysis of several studies, it is clearly
shown that the patients who achieve clinical response especially those with complete pathological
response to preoperative chemotherapy have better outcome. Functional imaging, molecular
markers, and gene expression profiling are being evaluated to identify these subgroups of
patients who would benefit most from preoperative treatment. With these most recent evidences,
preoperative chemotherapy should be considered as a new standard for the treatment of
resectable esophageal cancer. Optimal integration of new cytotoxic agents such as taxanes,
oxaliplatin, irinotecan, and oral fluoropyrimidines with molecular targeted therapy may impact

on the prognosis of esophageal cancer in the near future.

Surgery alone or preoperative chemoradiation
for esophageal cancer, what is better?
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Jourral of Thai Society of Therdpeutic Radiology and Orcalogy Vol. 14 No. Supplerent joruary 2008 1 133



NAN1TINE ﬂﬂ‘]_T@@‘]_IuNBJ‘]J']EI 9 ﬁ"]EI‘Vlﬁﬂmﬁﬁ‘ﬂﬂ?umuﬂ%‘?ﬂ‘]ﬂ’ﬂﬂ Nﬂ')ﬂi@?ﬂﬂ’]?ﬂ?ﬁlm
5718l 134’&34ﬁ‘ﬂ’ﬂBJ’WW®LLL@Q’Q’m’mﬂﬂiﬂ‘ﬂuimﬁiﬂiﬂﬂ’]?ﬁl?’WE"I']EI PET scan LLﬂwﬁ@Qﬂ@‘ﬂ\‘JM?')@V}’NLﬂu
’r]’m‘]?L‘]ju?ZEI:ij 1 978 1N®7N’1?ﬂ§ﬂﬂﬂ?ﬁ~l’]ﬁ®Lu‘ﬂ\‘iﬂﬂﬂ?‘ﬂﬂiﬁ‘mﬂuﬂ’mﬁlu 2 98¢l mm%mummm
ﬁ@L%‘ﬂ?tﬁ'ﬁ’]ﬂﬂ’]ﬂﬁ:ﬁ\vﬂﬂﬁﬁ/ﬂﬂﬂgf)?;lﬂ’\?’ﬂ’]ilLL@QLL@:GL;EI’]LﬂﬁﬁWﬂ/ﬂ 1 918l

T 5 e lasunisinEnAcensHAEaNLAN 4 U 5 38 (80%) 13quﬁwmz§wt§aﬁm‘m
mma‘mnm@mfmmqwmﬁ (patholog|ca| complete response) LA 1 ?’m ‘wumm@u LNL‘VI@@@H
memﬂu@ﬂmu Submucosa L‘Vﬁuu (pathological part|a| response) ‘1/l<1 5 mﬂmmmmmmmum
LRTNS Lﬁ\i‘ﬂ‘ﬂﬂiﬂ‘v]ﬂ\lﬂ (R-0 resection) llll‘W‘]_IS\IN@LL‘VIﬁ‘ﬂsﬁ‘ﬂuﬁﬁ“ﬂﬂ’]?ﬁﬁﬂ@ﬁﬂﬂ’]ﬁ‘wﬂWﬂ 1918l VIiN@NﬁﬂQ

mmmmfmimwuum? uptake a1n PET scan LL@“’VLN‘W‘LIN Lﬁ‘ﬂ@’]ﬂﬂ’]?ﬁ’mﬂ@@ﬂ AIIANNLAUAINNT
N‘]J'JEI 2 ¢ Nﬂ’]ﬁ‘ﬂ?“’@'ﬁﬂ‘ﬂ‘ﬂ\m Limlmlﬂmu“n,mmwmmmﬁmﬂummmﬂﬂmm@m@mm
ﬂﬁ?'ﬂ’WEILLZN ’Q\TV]’]EL‘M»LN LMSJ’]"’&N‘VW"?ﬂ‘]:r’WWJFJﬂ’W?N’WMﬂ (progressive disease) BJ‘]J"JEI 1918 LZQEP]J’)[F]
mnmmwmmmmmﬁﬂmn@ummm Tmmﬂfam’mumﬁ 81 ‘]j

muu@mﬂm?mmmim (resectable rate) LV]’m‘]_I?@F;I@V 66 (6/9) LAZARMIINITANEAINNIT
’;‘ﬂ‘i:MLL‘LI‘LlBJ@NNmuLVHﬂU (treatment-related mortality) wl’m‘l_lﬁ?ﬂf;l@ 1

ﬂ‘a‘ﬂ ﬂ’W?N’WWWﬂEI’NLE"IEI']’sQ’W?‘LIﬂ’W??ﬂHWN IUARABINIT BIRAZLUNNY zﬁﬂummm@ﬁ
Immmﬂm@mﬂwwm (T1 -2) LLquﬂ?m%?‘ﬂﬂI?ﬁ@ﬂ@’WN ﬂﬂ?ﬁ‘ﬂ‘]:f’]LLUUN@NN@’]M?QNﬂUﬂ’W?N’mm
mm&rmwmmﬂmimmmfﬂum@m Lﬁ‘\i‘ﬂ‘ﬂﬂim‘ifmm (R-0 resection) snmvmmwuﬁimﬂmqrm
ﬂﬁl?ﬁﬂ’ﬁ“ﬂﬂ?‘ﬂm‘ﬂ 5 ‘]j ﬂ@@‘].luﬂﬂﬂﬂ] L‘vmumi‘wm N’Wﬂ?"ﬂﬂﬁﬁ,%ﬂ/’ljmmﬂmﬁu?ﬂ@?ﬂ‘kﬂ m\imumumum
ﬂ’]‘é‘N’WlmLL@ZﬂW?@JLL@?ﬂHWQﬂQHVIWHu ‘Vl’ﬂ,‘Wﬂ[3]?Wﬂ’\?ﬂ‘ﬂﬂﬁ%‘ﬂd‘ﬂ'ﬂﬂmZL?\‘lﬁlﬂﬂW??ﬂ‘]ﬂ’WLLU‘]_IEJZQNN’&’W,
LL@tﬁﬂ?ﬁﬂﬁ?ﬁﬂﬂ@ﬂﬂﬂﬂ??ﬂH’]LLUEN@NN@’]uﬁLLu’]I‘JNﬁa%u

nsAnmiliduidieenisinsiises mgma‘@@i’wmuéﬂqﬂﬁmﬂﬁmmxmiﬁﬂmﬁ'Lﬂum?

An@uFeuiay (Randomized control trial) iNefazduduanyAgiunazAnmluszeznely

Comparison of Commercially Treatment
Planning Algorithm with Monte Carlo Dose
Caculation in Photon Beams

M Lalida Tuntipumiamorn

The Monte Carlo (MC) method refers to a method in which random sampling of known
probability distributions is used to solve a mathematical or physical problem, Application of
MC in radiation therapy, especially in treatment planning has grown to be a powerful method to
help reduce one of the major sources of uncertainty in the radiotherapy process that of dose

! !
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calculation problems. In this section, underlying physics of the generic dose calculation
algorithms & MC method are briefly reviewed. Comparisons of MC and commercially treatment
planning ; superposition & pencil beam calculated dose distribution are presented. The impact

of accuracy on dose calculation on both systems will be discussed.

Comparison of commercial treatment planning
algorithm with Mont Carlo dose calculation
in photon beams

o a [ % i
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Monitor unit verification for irregular MLC
field in 6MV photon by Clarkson summation
algorithm

B N. Oudee', S. Suriyapee®, S. Oonsiri®, C. Jumpangern®, |. Israngkul-Na-Ayuthaya®,
P. Insang2, P. Tangboonduangjit3 and S. Srisatit1

"Department of Nuclear Technology, Faculty of Engineering, Chulalongkorn University, Bangkok, Thailand
’Department of Radiology, King Chulalongkorn Memorial Hospital, Bangkok, Thailand
’Department of Radiology, Faculty of Medicine, Ramathibodi Hospital, Bangkok, Thailand

The monitor unit verification is necessary for quality assurance (QA) process in radiation
therapy, especially the irregular field of 3D-CRT. The verification of point dose could be
measured by ion chamber and the manual point dose calculation, but time consuming. The
modification of Clarkson segmentation integration was developed to calculate any point dose
inside treatment field by CalCU program. The segmented the Multileaf collimators (MLCs)
sequences were generated by a commercial VARIAN ECLIPSE radiation treatment planning
system for 6MV photon beams from VARIAN Clinac 21EX with 80 leaves. A set of MLC for
irregular field was divided into various angular segments for calculating point dose. The
program can read a large number of the angular radius, so more data for calculation. The
accuracy of treatment plan was observed by measuring of point doses for selected MLC
irregular shapes, the result showed deviation from the treatment planning calculation of less
than 1%. The comparison between monitor unit of thirty 3D-CRT plans calculated by CalCU and
treatment plan showed the mean difference of 0.24, 0.84 and 1.25% when using none
inhomogeneity correction, modified Batho inhomogeneity correction and convolution/
superposition algorithm, respectively. The modified Clarkson's method can be reduced time
consuming by manual dose calculations in QA process. The more number of angular radius
made the more data for the calculation. The maximum of difference may be the lack of
heterogeneity correction. The results were reliably, efficiency and accuracy for predicted the

monitor unit of irregular fields.
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Overview of NCRP Report 151

B Michael Campbell , OnCURE Medical Corp,
Vice President, Radiation Safety Officer

Abstract
An overview of the NCRP Report No. 151 "Structural Shielding Design and Evaluation

for Megavoltage X- and Gamma-ray Radiotherapy Facilities" will be presented. Additionally,
these methods will be compared with those used in IAEA Safety Reports Series No.47

"Radiation Protection in the Design of Radiotherapy Facilities".

An Overview of 2D versus 3D Image Guided
Radiation therapy

B John DeMarco Ph.D

Abstract

Image guidance has become an integral part of radiotherapy simulation and treatment.
The original concept of weekly port films for checking patient position is slowly being replaced
with daily imaging for evaluating inter- and intra-fraction tumor position. 2D imaging systems
utilizing stationary kilovoltage x-ray sources (2DKV) and flat-panel detectors have been
successfully used for a variety of treatment sites. This allows the radiation oncologist to
evaluate patient position by comparing the 2DKV image set against computer generated DRR's
from the original CT planning set. 3D imaging systems allow for volumetric image analysis
using cone-beam reconstruction techniques. Using an on-board kilovoltage or megavoltage
imager, a real-time CT scan of the patient treatment position can be generated and compared
against the original planning data set. Each 2D and 3D imaging system can be compared by
evaluating several factors including the amount of time for image acquisition, real-time patient

positioning capabilities, soft-tissue contrast, and patient dose considerations.
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Detection of early gastric cancer
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Screening in high-incidence areas: asymptomatic groups
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Screening in low-incidence areas: symptomatic groups

Tilsunsumsnadansaanzifenszinnzansaesdszansialdlulszinan dqumnisouaes
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Dyspepsia and open access gastroscopy
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Acid suppressive therapy
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Helicobacter pylori infection
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carcmogen @’mﬂ’tﬁ‘ﬂﬂ‘lj’t"ﬂ‘ﬂdﬂam EUROGAST W‘I_I')’tﬂ?wﬁ’m?wmm‘ﬂﬂ H. pylori mmiﬂmmmm
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ponr| g9a1aa1n1nantan1anisiiea intestinal metapIaS|a ' WAy atrophic gastritis 1 4o52
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Premalignant lesions / conditions
Chronic gastritis and chronic atrophic gastritis

Chronic gastritis FAuduiusiun1sAnTe H. pylori‘5869

GIN H. pylorl related atrophic
gastritis wﬂmmﬂumﬂf;m@m LINILLNIZRINNT TmﬂmumﬂwmﬁmmwL@ummm incisura
angulans Ltmaﬂmﬂﬂﬁlﬁmm antrum, corpus Wag fundus slut/l'&m Ltmui@mmmmmm 6
L‘Vl’t Tunn9ifia intestinal- type gastrlc cancer® ﬂivmmmiﬂmmmmu LNﬂ?VLWW”‘mmﬂuNW F39
W1 atrophic gastric mmﬂm 25 mqmmu intestinal- type gastric cancer Lmvmmu 3.5 L‘Vﬂ A5y
diffuse- type cancer’® relative risk Az Lﬂu 18 mﬂuﬂ@:u severe antral atrophic gastritis WAz 4.5
mﬂuﬂ@m severe body atrophic gastnc

Autoimmune atrophic gastritis AUUNNAZA ANEN B ANINLT 190 corpus WAy fundus

2RINTLIN RN T Tz UL WY parietal cell Wuanulvny wazasduiusiun1afinuzids

[
(64,65)
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Intestinal Metaplasia (IM)
, P 4Y 4 da.e o oy?
Intestinal metaplasia LﬂﬂLﬂJ’r]Lﬂ@qﬂ?XLWWSQWMW?QﬂLLVI‘LAVIﬂQﬂLﬂﬂuWNﬂﬂHthﬁNﬂu@’ﬂﬁ
TIWAAIDIAIINTULINUBY chronic atrophic gastritis 1At intestinal metaplasia wuslatlu 3 il
g complete incomplete with mild glandular distortion LAY incomplete with severe glandular
distortion®’ GIN intestinal metaplaS|a g L‘wui@nmm?mnu \FINTLINIZRINNING 10 L‘VM
TALLANIZTHA intestinal type Lmﬂtﬂﬁ‘ﬂuwm‘]_lﬂ‘]_l‘ﬂum diffuse type (odds ratio 12.83, 3.14)®” type
Il intestinal metaplasia azilan1a1@e9g9n91 type |, I lunisifinlsanzifanszinizennsis 3.8
(68,70)
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Non-invasive neoplasia

Non-invasive neoplasia (‘M?‘ﬂlﬁm?‘ﬂﬂ dysplasia) Lluﬂtﬂuﬂﬁm mild, moderate LAY
severe vﬁ*@ low grade WA high- gradem) ;@El@: 93 184 atrophic gastritis a2ATIANL dysplastic
lesion® §43888% 50-80 analaeTunziSeln o7 I@mnma‘iﬁnu%?ﬁﬁm’iuﬁunfmmutm
284 non-invasive neoplasia snwuﬁumﬂ?viﬂmmmm?mmn endoscopic -surveillance An5y

non-invasive neoplasia(76,77)

Gastric polyps
Hyperplastic polyps W‘]_l‘l_l@ﬂﬁzﬁmﬁﬂ?@il@: 60 Slunzgu epithelial polyps 1834NTLINIEBINNT

80-81)

gouNnnuLFng antrum ™™ Felleannaianzifalnsenay 1.5-3%%" saaay 85 184 hyperplastic

polyps ﬁuﬁugﬁuwuﬁ%mnﬂwmﬁnnwj L onronio gastritis T,mll,@‘W’t” autoimmune gastritis, H.
pylori gastritis e chemical gastropathy GIN polyps umnmwmmmnnm H. pylori ®2
#74 adenomatous polyps mmamﬂnﬂutﬂuu La\ﬂmoﬂm 17 284 gastric adenoma®® Tana
\AL8Y adenomatous polyps %zgwumumqmm@mx 0.1 Mm99 30-40 T ilusatay 3.7 Tyt

80-90 1 FauTunistiuduaiuandusas endoscopic surveillance luyilaageansg

Postgastrectomy

UszdRnnsundanszimnzanmsannisadilulsuzidanszinizenmns azifinlenaideeenis
FanziFansvimnzansnslaia 2 wmn Ineianielumng 15-20 T #&esnfa® lanadeazinni 4.5
mﬂumﬂawlmum?mmnmn gastric ulcer Waz 3.7 L‘Viﬂuciﬂqu duodenal uIcerTnﬂmwnﬂ,wﬂfN
20 Tn&IHFA® n3unda Billroth 11 azfilannalA i auziSaunnnannisunda Billroth 1€7

aainuandulunisdesnsaa endoscopic surveillance sluﬂiilfmnquu(%’ nslganmunaa,

n19a9ALEa H. pylori @ xsnanlaniaianzidelugiloanaanisdnla®
Jourral of Thai Society of Therdpeutic Radiology and Orcalogy Vol. 14 No. Supplerent joruary 2008 1 141



Family history
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Endoscopic identification of early gastric cancer
Age and symptoms
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Gastric biopsy protocol
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Surveillance of premalignant lesions
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Missed diagnosis
n1sifaselsaNzifanIzInnzaNmsanalananalaues false-negative ananulaiasesas
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mmﬂ@mmmu@ mmmmm‘wmmume@mmimﬂmmﬂmmmmq@sﬂuml‘wu L‘ﬂu chromoendos-
copy YEG magnifying endoscopy

Endoscopic appearance of early gastric cancer

Japanese Endocscopic Society 15ﬁﬁ’19~1 macroscopic appearance 188 EGC W 3 aiin
Ag protruding (type 1), superficial (type II), excavating (type I11) 1ag type II ﬁu@uﬁumﬁm
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llb fa”qu%ﬂimmﬂwm Ty type llc @1ku”l,mu@ﬂ"lumﬂfmmmﬂuﬂa”mms@mv 34 Uy

(112,113)
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[

Type o | Protruded type

Type o lla J— Superficial elevated type
Type o lib Flat type

Type o llc Ne— Superficial depressed type

Type o lll — — Excavated type

Advances in endoscopic technigues

ﬂwﬂuﬁmmﬁﬂﬁqtﬂumﬁﬁ@ﬁﬂ EGC vt chromoendoscopy 4zl non-absorbable
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#n®0uy microvascular architecture @ 9iszTagtilunnsa dasadneza0aNaN 581 NL IS

] v v
@ jight-induced fluorescence endoscopy T4 l4Las fluorescence Tunsmsaasinlu

NILINNZAINNT
1 1 1 v v v
HANTTATIAANINLANLNRA T8N sensitivity Laz specificity tafaraaas 94 uazsaaaz 86" saulle
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nsnsaalmaele infrared video endoscope’™® v lumsunednenisnensan Lty submucosa ta
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Biomarker for gastric cancer
mmmmwm\iLmummiamﬂumimfmm zﬁmﬂ@mummemﬂu Lﬂmmmimmwe%

v |
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Pepsinogen

Pepsinogen i precursor 184 pepsin fl@f;ll 2 THAAD pepsinogen group I (PGI) %ﬂﬂﬁmm
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1. N199N®1 Resectable Gastric Cancer
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1.2 Preoperative chemoradiation
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1.3 Postoperative chemoradiation
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2007 Update on the Treatment
of Gastric Cancer

B Pimkhuan Kamnerdsupaphon, MD.
Division of Therapeutic Radiology and Oncology,
Faculty of Medicine, Chiang Mai University

An application of PET Scanning for Staging of Gastric Carcinoma:

A prospective study presented by Shah, et al' addressed the utility of 18
fluorodeoxyglucose positron emission tomography (FDG-PET) scanning to stage and image
stomach cancer. Nowadays, the data of PET scanning for gastric cancer staging has been
limited. However, it has played a major role in the staging of several gastrointestinal cancers,
including esophageal and colorectal cancers. The evolution of disease management indicates
that the cancer of gastroesophageal junction (GEJ) may be very different from gastric cancer.
Eighty-two patients with locally advanced gastric cancer (76%) or GEJ adenocarcinoma (24%)
undergoing staging were evaluated preoperatively in this study.[” All patients underwent PET
scanning, in addition to receiving a baseline computed tomography scan. None of the patients
demonstrated evidence of metastatic disease by standard staging, which included computed
tomography scanning, staging laparoscopy, and endoscopic ultrasound.

In contrast with many esophageal cancers, 36.6% of the patients had disease that was
not FDG avid. Therefore, PET scanning was unable to identify metastatic disease in these
individuals. Factors that were associated with FDG avidity included tumor location, tumor
differentiation, and Lauren's classification of tumors. Gastric tumors were much more likely to
be non-FDG avid than tumors arising in the GEJ (93% vs 7%, respectively; P = .003). Poorly
differentiated tumors were more likely to be non-FDG avid than moderately differentiated
tumors (90% vs 10%, respectively; P < .0001), and diffuse tumors were more often non-FDG
avid than intestinal or mixed tumors (79% vs 7% and 14%, respectively; P < .0001). PET scanning
was able to identify only 1 of 17 patients with occult peritoneal metastases. However, FDG-PET
identified sites of extraperitoneal metastatic disease in 8 individuals (15%), including disease

in retroperitoneal lymph nodes, liver, and bone.
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This study indicates that PET scanning can provide similar staging information about
gastric cancers as it does for esophageal cancers if the gastric tumors are FDG avid.
Therefore, approximately 15% of patients with distant metastatic disease can be identified with
FDG-PET. However, up to one third of patients with gastric cancer have FDG-negative disease,
so the utility of PET scanning is limited. The second major caveat is that PET scanning will not
identify peritoneal metastasis. However, other distant metastatic sites can be identified on a
PET scan, which may spare some patients who may not be helped with aggressive local  surgery
or other interventions. The data from this study are limited because there was no correlation
observed between FDG avidity and overall outcome. Therefore, FDG-PET may be a useful tool
in some patients with gastric cancer, but its application may be somewhat limited in comparison

with esophageal cancer where it has been shown to be very effective.””

An application of PET Scanning for Evaluating the Induction Chemotherapy Responsiveness:

It is clear from a number of studies performed in Europe that an early response to
induction therapy on PET scan imaging may have prognostic implications regarding treatment
outcomes in esophageal cancer.”’ There is another study on the utility of PET scanning
reported by Ku, et al.” Beyond the utility of PET scanning for baseline staging and restaging of
patients with esophageal and gastric cancers, physicians are increasing their use of PET
scanning to evaluate responses to induction chemotherapy. This is a retrospective analysis of
60 patients with locally advanced esophageal cancer who received initial chemotherapy with
irinotecan and cisplatin, followed by concurrent chemoradiation, then followed by surgery. PET
scans were performed before and after induction chemotherapy (at Weeks 5-6) for tumor
restaging. The investigators attempted to correlate the findings of these 2 PET scans, before
and after induction chemotherapy, with treatment outcomes.

[t is important to realize that the study included patients with esophageal cancer and
GEJ cancer. Many of these types of patients have disease that borders the esophagus-stomach
junction, and it is unclear whether the tumors are truly esophageal or truly gastric or if they are
gastroesophageal primaries. It was very encouraging to see that symptoms, such as dysphagia,
were well relieved with the use of induction chemotherapy, and very few patients required
feeding tube placement. Therefore, irinotecan/cisplatin appears to be an effective regimen in
this setting and should be evaluated further as induction therapy. A total of 54 patients had

evaluable PET scans both before and after induction chemotherapy. The standardized uptake
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value (SUV) of tumors determined by PET scanning decreased dramatically by a mean of 33%
from baseline to Week 6. Changes in SUV significantly correlated with time to tumor progression
(P =.006). Given the median decrease in SUV of 33%, the investigators selected a SUV-decline
cutoff point of 35% to distinguish between SUV responders and SUV non-responders. The median
time to tumor progression was 40.8 months for PET responders vs 8.8 months for non-responders,
a result that was highly statistically significant (P = .002). Therefore, the SUV response determined
by PET scanning may strongly indicate which patients should continue or discontinue a given
chemotherapeutic regimen. These results will need to be confirmed in larger, prospective
randomized studies.

One point that should be emphasized is that this study only evaluated the response to
chemotherapy. Therefore, the findings are not indicative of the response to radiation therapy or
chemoradiation in this patient population. However, this is a very important study that will lead
clinicians to better define how to manipulate therapy in patients with these diseases.

Currently, the Cancer and Leukemia Group B cooperative group is accruing individuals
to their 80302 study that will evaluate irinotecan/cisplatin induction followed by chemoradiation.
Serial PET scans will be performed after each step of preoperative treatment to evaluate for
early response. It is hoped that the findings reported by Ku, et al™ will be confirmed in this

prospective cooperative group study.

MUNICON-1: The Use of PET Scanning for Making Treatment Decisions Based on Response
to Induction Chemotherapy

The German MUNICON-1 study by Lordick, et al"! evaluated response guided treatment
in locally advanced adenocarcinoma of the GEJ. Neoadjuvant chemotherapy is used in a
number of settings for locally advanced adenocarcinoma of the GEJ, but only a subgroup of
these patients respond to treatment. Similar to the study by Ku, et al,” the purpose of this trial
was to define a new algorithm that integrates early metabolic responses determined by FDG-PET
to identify those patients who respond to chemotherapy. The investigators evaluated 111 patients
with Siewert's type I/Il, T3/4 adenocarcinoma of the GEJ, as determined by computed
tomography, PET, and ultrasound studies. Patients were only included in the study if they had
adequate FDG uptake within the tumor at baseline PET scanning. Patients who had a > 35%
decrease in SUV after 2 weeks of neoadjuvant platinum-based chemotherapy were defined as

good responders, and these patients continued on chemotherapy for a total of 12 weeks.
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Patients who did not achieve at least a 35% decrease in SUV at 2 weeks were taken off
treatment and referred for immediate surgery.

The investigators took these observations one step further in the MUNICON trial by
making treatment decisions based on early responses to chemotherapy according to PET scanning.
Patients received induction chemotherapy with cisplatin, leucovorin, and 5-FU and then underwent
PET scanning to assess the response to treatment at 2 weeks. Approximately 50% of the patients
were identified as responders (n = 54), and the remaining 50% were classified as non-responders
(n = 56). Responders completed 12 weeks of chemotherapy whereas non-responders were
taken off chemotherapy and referred for immediate surgery.

This study is important because it builds on their previous work that assessed PET-determined
responses as potential prognostic indicators in esophageal and GEJ adenocarcinoma.
The prospective study by Ott, et al” indicated that obtaining a PET scan before chemotherapy
and then 2 weeks into a 12-week course of chemotherapy was highly prognostic for survival.
An SUV-decline cutoff point of 35% was identified as distinguishing between responders and
non-responders. An SUV decline greater than 35% correlated with improved survival and an
improved histopathologic response to chemotherapy observed at the time of surgery. The
investigators also reported that individuals who responded to preoperative chemotherapy at 2
weeks and continued on treatment had a higher rate of curative RO resection compared with
non-responders (96% vs 74%, respectively; P = .002, Chi-square test). Responders to induction
chemotherapy also had significantly longer event-free survival at 29.7 months compared with
14.1 months for non-responders (P < .002, log-rank test). In the current presentation, the
median overall survival had not yet been reached for responders after a median follow-up of
28.0 months whereas the median overall survival for non-responders was approximately
25.8 months (P < .015, log-rank test).

This study is important because it shows that treatment decisions can be made based
on metabolic response, as measured by PET scanning 2 weeks after starting treatment. A PET
scan performed after 14 days was able to identify patients who were clearly benefiting from
preoperative therapy and who were ideally suited to receive a full course of induction treatment
whereas non-responders were referred for early surgery, thereby sparing them from further
chemotherapy-associated toxicity and other related complications. Importantly, the survival
outcome achieved in non-responding patients who were taken off chemotherapy after 2 weeks

and referred for immediate surgery was very similar to that achieved in non-responding
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patients who received a full 12-week course of treatment. This suggests that non-responding
patients can be spared from ineffective treatment without affecting outcome by stopping
induction therapy early.

In future clinical studies, researchers need to explore whether non-responding patients
can be referred for alternative chemotherapy with or without radiation prior to undergoing
immediate surgery. In the United States, radiochemotherapy is often used in the preoperative
treatment of esophageal and GEJ cancers. Employing an induction chemotherapy strategy
with an early PET-scan response assessment might allow clinicians to increase treatment intensity
with chemoradiotherapy for those patients who do not have an adequate response to induction
chemotherapy alone. Using PET scanning to direct therapy will likely be the subject of ongoing
trials. The results from the MUNICON trial certainly support the use of early PET scanning to
identify patients who are not responding to treatment and who may benefit from alternative

therapy or immediate referral for surgery.

Identifying Predictive Biomarkers for Response to Gastric Cancer Chemotherapy
At present, identifying risk factors that define patients with poor or good prognosis is an
important issue in several diseases, and information is now starting to emerge in stomach

cancer. Matsubara, et al ¥

evaluated the significance of certain biomarkers in gastric cancer.
The retrospective study was based on data from 151 patients who received chemotherapy for
advanced gastric cancer at the National Shikoku Cancer Center and the National Cancer Center
Hospital in Tokyo, Japan. Laser-captured tumor cells from cancer specimens obtained by
surgery or biopsy were used to isolate total RNA. The expression of several genes, including
thymidylate synthase, dihydropyrimidine dehydrogenase (DPD), epidermal growth factor
receptor (EGFR), excision repair cross-complementing gene 1 (ERCC1), and dihydrofolate
reductase, among several others, were then evaluated by real-time reverse transcriptase
polymerase chain reaction to correlate expression levels with patient outcomes.

Identifying biologic markers to predict which patients will respond to a given chemotherapy
regimen remains an attractive field of investigation. Nowadays, there are no validated biomarkers
to guide physicians in selecting of chemotherapeutic agents for patients with advanced gastric
cancer. In this study, the investigators evaluated more than 150 patients receiving different
chemotherapy regimens for advanced gastric cancer, including cisplatin-based and 5-fluorouracil

(5-FU)-based regimens.
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The investigators observed that the expression of 3 of the 9 gene targets analyzed
correlated significantly with patient survival. Specifically, low expression of the DPD enzyme
was associated with superior overall survival at 14.5 months vs 8.8 months with high DPD
expression (P = .019). Similarly, superior overall survival was observed with low vs high
ERCC1 expression (15.2 vs 9.8 months, respectively; P = .015). Dihydropyrimidine dehydrogenase
is involved in the degradation of 5-FU, and ERCC1 may contribute to cisplatin resistance. High
EGFR expression appeared to confer an approximate 6-month improvement in median survival
compared with low EGFR expression (14.3 vs 8.2 months, respectively; P = .024). However,
when these markers were analyzed in relation to chemotherapy response, there was no clear
correlation between them. Specifically, there was no correlation between any biomarker and
response to S1, the 5-FU prodrug. For patients who received cisplatin based chemotherapy,
there was no clear correlation between marker expression and cisplatin response, although
there was a trend toward better response to therapy with low ERCC1 expression (P = .053). In
addition, none of the biomarkers examined were found to be associated with time to progression.
In summary, there was no clear association between biomarker expression and chemotherapy
response, but there was a suggestion that low expression of DPD and ERCC1 and high expression
of EGFR may predict for improved survival.

Attempting to validate biomarkers that are clinically useful has been an important issue
in all of cancer treatment, because many biomarker studies cannot be adequately replicated in
other settings and because it is unclear how to precisely use these markers. In addition, if one
is dealing with a chemotherapeutic drug that has relatively low activity, it will inevitably be very
hard to detect a major difference in the response rate or survival by the modification of a single
factor. Based on the findings in this study, it is a little surprising that low EGFR expression was
found to be associated with poor survival. This study provides a framework for defining biomarkers
that may be used in gastric cancer, but there is still a long way to go.

This study, as with most biomarker studies, is limited by the fact that it is retrospective.
If researchers hope to affect survival by identifying molecular markers that have prognostic
significance or markers that have predictive significance for determining resistance to different
chemotherapy drugs, a prospective validation study must be conducted in which the markers
are part of the primary outcome, not just in relation to survival or response. Until that time, it is
unlikely that the results from this study will prompt clinicians to use these markers for selecting
therapy. In essence, researchers still have a long way to go in identifying prognostic and

predictive biomarkers in gastric cancer. , ,
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Correlation Between the Ratio of Positive-to-Examined Lymph Nodes and
Esophageal/GEJ Cancer Prognosis:

A study by Berger, et al[6] evaluated whether the extent of surgical resection and the
number of lymph nodes sampled at the time of surgery for esophageal or gastric cancer has an
impact on outcome. This ongoing debate has been argued mainly within the field of gastric
cancer. Many studies suggest that the minimal number of lymph nodes sampled should range
from 15-17 and that the number of lymph nodes sampled not only has prognostic importance
but also therapeutic importance as well. The study included a retrospective analysis of surgical
outcomes in 342 patients who underwent esophagogastrectomy for adenocarcinoma or
squamous cell carcinoma of the esophagus or GEJ between 1994 and 2004. The investigators
specifically looked at pathologic outcome markers, including the extent of resection, the number

of lymph nodes sampled, and the number of cancer-positive lymph nodes.

In this study, there was a clear association between outcome and node positivity. The
investigators found that patients with NO disease did far better than patients with N1 disease,
who in turn did better than patients with N2 disease. This was true for both median survival
(38 vs 21 vs 13 months, respectively; P = .024) and median disease free survival (not reached
vs 39 vs 21 months, respectively; P = .014). For the first time in gastric cancer, it was also
determined that an increasing ratio of positive lymph nodes to examined lymph nodes was
independently associated with progressively worse 5 year overall survival (P = .024) and
disease free survival (P = .003). Therefore, it is not an all or none phenomenon. If a patient has
a limited number of nodes resected, the percentage of nodes that are positive may be more
important than the absolute number of nodes that are positive. Patients who have 5 positive
nodes has very advanced disease, even if they do not meet the target number of 6 or more
positive nodes. In addition, the investigators found that many more nodes are harvested with
an Ivor Lewis resection and a 3-hole resection (median: 9 nodes) than with a transhiatal
esophagectomy (median: 5.5 nodes; P < .001), given the inherent differences in these types of
operation. Clinicians need to stop evaluating these diseases so simplistically by looking at the
absolute number of positive nodes. Rather, they should take into account the issue of ratio

positivity, which is supported by fairly convincing data from a number of tumor sites.
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Increase in the Use of Adjuvant Chemoradiotherapy Following the Report of the
Intergroup 0116 Trial:

The US Intergroup 0116 trial changed the standard of care for the treatment of gastric
cancer. After curative resection of either T3 or node positive gastric cancer, this study
demonstrated that postoperative radiation therapy in combination with 5-FU improved survival
compared with surgery alone."As reported by Guller, et al,” more than 9500 patients who had
undergone curative resection for gastric cancer in the United States between 1996 and 2003
were identified in the Surveillance Epidemiology and End Results (SEER) database. These
individuals were divided into 2 subsets: those who underwent surgery from January 1996 - April
2000 prior to presentation of the Intergroup 0116 results and those who underwent surgery
from May 2000 - December 2003 after presentation of the Intergroup 0116 results. Data were

analyzed to determine what factors were associated with treatment benefit.

Not surprisingly, the investigators found that following publication of the 0116 results
that showed a survival advantage with postoperative adjuvant chemoradiotherapy, utilization of
this regimen increased substantially from 15% in the pre-0116 era to 24% in the post-0116 era
(P <.001). This increase in use was observed across all demographic categories regardless of
age, but younger patients were much more likely to receive adjuvant chemoradiotherapy than
older patients (46% for those aged 18-59 years vs 32% for those aged 60-74 years and 13% for
those aged > 75 years; P < .0001). Not surprisingly, patients with a higher tumor stage were
also more likely to be treated with adjuvant therapy (P < .0001), as were patients who underwent
total gastrectomy vs a proximal or distal gastrectomy (32.5% vs 27.0% and 29.0%, respectively;
P = .048). Interestingly, patients who were married were also more likely to receive adjuvant
chemoradiotherapy than unmarried patients (31.8% vs 24.9%, respectively; P <.001). Depending
on the SEER region studied, adjuvant therapy rates varied from 24% to 45%. The reasons for

this variability are not clear.

Overall, there was an increase in adjuvant chemoradiotherapy utilization following the
report of the Intergroup 0116 results, but these increases were not as great as might be
expected for a new standard of care. Even in younger patients, the rate of adjuvant therapy
utilization was only 46% in the post-reporting period. It is not clear whether this reflects good

judgment on the part of treating physicians who took other factors into consideration that
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contraindicated therapy or whether this reflects a lack of adequate data dissemination and

implementation.

Another important database analysis of gastric cancer in the era of postoperative 5-FU
and radiation was reported by Moody.m This study analyzed results from 12,500 patients in the
SEER database treated between 1998 and 2003 and found that 23.4% received postoperative
radiotherapy. Factors associated with the use of adjuvant radiation therapy included the age at
diagnosis, sex, tumor grade, tumor location, and disease stage (all P values < .001). According
to multivariate analysis, only age (P <.001), tumor grade (P = .003), and tumor stage (P < .001)
were independently associated with the use of adjuvant radiation therapy. Interestingly,
patients from non-metropolitan areas received radiation therapy more often than those from
metropolitan areas (P < .001). The rate of adjuvant radiation therapy use approximately doubled
from 17.9% to 38.7% before and after the results of Intergroup 0116 were published (P < .001).
However, the low rates of adjuvant radiotherapy use in the post-0116 reporting period reflects

inadequate information dissemination.

S-1 Adjuvant Therapy Following Curative D2 Gastrectomy

A randomized phase Ill Japanese trial compared the use of S-1 chemotherapy vs
surgery alone for patients with stage II/lll gastric cancer after D2 gastrectomy.[g] S-1is ab5-FU
prodrug that has been modified to inhibit toxicity and degradation of the active agent. Several
studies have been published over the last few years assessing adjuvant therapy in gastric
cancer. After repeated failures, it now appears that the adjuvant use of S-1 is clinically active in
this patient population. In this trial, more than 1000 patients without metastatic disease who
had undergone a curative D2 gastrectomy were randomized to receive 80-120 mg/day of S-1
for 4 weeks on and 2 weeks off vs observation. Treatment was started within 6 weeks after

surgery and continuing for 1 year. The primary study endpoint was overall survival.

This study by Sasako, et al is important for a number of reasons. The quality and extent
of surgery performed in this large trial is to be commended. All patients received a complete
negative-margin resection with a D2 lymphadenectomy, which is the upper limit of resection
mandated in patients undergoing gastric cancer surgery. More than 80% of patients had stage

Il or IlIA disease, and only approximately 18% had more advanced nodal stage IlIB or IV
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disease. The study was stopped early after the first interim analysis in 2006 revealed a significant
survival benefit in the S-1 treatment arm compared with observation alone. At a median follow-up
of 2.0 years, the hazard ratio was 0.57 (95% ClI: 0.40-0.81; P = .0016), which equates to a 43%
reduction in the risk of death with adjuvant S-1 and a statistically significant 10% improvement
in 3 year overall survival, from 70.1% in the control arm to 80.5% in the experiment arm. Oral
S-1 was also very well tolerated with few grade 3 and 4 adverse events observed. The most
common grade 3 toxicity was anorexia, occurring in 5.8%, whereas grade 3/4 hematologic
toxicity was very uncommon (< 1.5%). Given the survival improvement observed in this large,
well-designed study, the investigators concluded that adjuvant chemotherapy with S-1 improves
survival after curative D2 gastric resection and may be considered a new standard treatment

option in this disease.

Both the size and conduct of this trial merit careful attention. One criticism is that many
of the patients treated on this trial had earlier-stage disease. The majority of patients had stage
Il disease (50% to 53%), but a substantial number also had stage IlIA disease (30% to 32%). In
a subset analysis conducted by the investigators, adjuvant chemotherapy was shown to benefit
more patients with stage Il disease. However, this was primarily due to the larger number of
patients with stage Il disease who were enrolled in the study. Although smaller numbers of
patients with stage IlIA and IlIB disease were enrolled, S-1 also conferred a survival benefit
compared with surgery alone in these subgroups. These results suggest that oral S-1, with its
relatively favorable toxicity profile, merits further evaluation in the adjuvant setting. Given the
fact that gastric cancer is a major global health problem, particularly in the developing world,
the effectiveness, favorable tolerability, and oral administration route of S-1 makes it an attractive

adjuvant therapy option that warrants further study.

Although it has been difficult to replicate the results of gastric cancer studies conducted
in Japan in other regions, especially in the US. Therefore, additional studies are necessary to

corroborate these findings.

Cost-Effectiveness of Adjuvant Chemoradiotherapy in Gastric Cancer:
The advent of effective postoperative adjuvant treatment with 5-FU and radiation in

gastric cancer has produced improvements in survival of approximately 10% above that achieved
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with surgery alone. As we have seen in the 2 studies discussed previously, the publication of
these results has had a positive impact on clinical practice, as demonstrated by the fact that
more patients are receiving this type of adjuvant chemoradiotherapy. However, a large number
of patients are still not being treated. Wang, et al"” looked at the potential cost-effectiveness of
postoperative 5-FU and radiation in the adjuvant setting based on the survival benefit achieved.
The investigators developed an economic model that incorporated the cost and quality
adjusted survival benefit of adding postoperative chemotherapy and radiation therapy after

surgery for gastric cancer and compared this with values for surgery alone.

There is currently great interest in using cost/benefit analyses for all types of medical
care delivery. In many ways, this was a fairly straightforward study that tried to determine how
many additional quality-adjusted life-years could be obtained with adjuvant chemoradiotherapy.
Moreover, a cost estimate was generated based on the number of life-years saved. The total
cost of treatment included 25 fractions of radiotherapy and 5 cycles of 5-FU/leucovorin, which
was the regimen given in the Intergroup 0116 study, plus the costs associated with follow-up
visits and toxicity management. After adjusting for adverse events common to patients following
gastrectomy, the net life-years gained with adjuvant chemoradiotherapy were 0.53. The median
incremental cost of adjuvant chemoradiotherapy was $16,400. This translated into a median
incremental cost-effectiveness ratio of $31,200 per quality-adjusted life-year, ranging from
$15,100 to $68,200 per quality-adjusted life-year depending on the type of 1-way sensitivity
analysis performed. A cost of $50,000 and less is certainly considered an acceptable level of
cost for an increase in life duration. Probability analysis indicated that there was a greater than
80% likelihood that the cost of adjuvant chemoradiotherapy would be less than $50,000 per
quality-adjusted life-year. In summary, this cost vs benefit analysis suggests that adjuvant

chemoradiotherapy is a reasonable type of treatment to use in gastric cancer.

This study suggests that benefit of quality-adjusted life-years is worth the cost when
compared with other medical interventions. In other words, this study shows that the incremental
costs associated with adjuvant treatment are not excessive and are within the accepted realm

of what clinicians expect for effective medical interventions.
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Summary

The Progression of the Management of gastrointestinal cancer, especially gastric

cancer, has been continued relatively slow. Information is emerging that will lead to simpler

and more effective treatment. The findings of many of these studies will have an impact on

practice, and they also stimulate discussion and interest in moving the field forward in a

number of ways, including new drug development and use of new technologies for assessing

response to treatment.
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anvsTanNA wu‘Lumﬂm’jqﬁﬂﬂﬂ'ﬁﬁLWﬂ‘m ﬂﬂwﬂuﬁ'qqmﬂ 60-70 il ﬂﬁﬁﬂfl?ajﬁum‘iﬁmﬁ?u
‘Lummw (ﬂﬂm'aumm?mﬂivmm 0.7 Aeils¥anns 100,000 L) ‘Emﬂquvn@umﬂu homosexual
Wum'aumm?ml,wmwum 50 1 (37 Aatsz1ns 100,000 Au)®

AUUR
' dY < dd Y o o

Tunsuanuaiunaiaunesslsfinunuaivnninacaesiu deananiuifadadsslunig

v 1
\Walsalaun

1 1 1 1 v

Human Papillomavirus (HPV) WaaniaaufgareaiunNiie sguamous cell carcinoma

284 anal canal A%a189184 1UANA909N1TATIANL HPV 11 specimen 284 anal cancer
7 ¥ 1 13 7 % 1 1 1
wnszineaaiuylaslsatifinuandnisinae HPV laues®® HPV iWlwide virus inuuasaiduanmeg
4 v 1
2194 sexual transmitted disease Un@ia virus azunaldlaaslasluidymiszazann® dszunm
v v 1
saaay 1 1ALy anal warts Uszunmusasay 10-40 aziddau 1y subclinical infection!’™"”
! Yo dld a a a i o ! ¥ dl ! 1% A ¥ a j v a

naNeaanNAnalnAresssuu)HANTY LU gitaasuaneededzvseyUieRnme HIV SN

! !
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chronic HPV infection LL@”N@U@ﬂ’]?mmﬂ\‘i squamous cell carcinoma 284 anal canal mmu*m

HPV 111 DNA papovawrus sn\mumﬁ serotype HPV serotype 16,18, 31, 33 waz 35
mmmuumm‘lmﬂmu L?ﬂﬂ serotype 16 wummwmmmu‘wuﬁﬂumimm squamous cell
carcinoma 284 anal canal"® ﬂMﬂﬂJ‘Nﬂﬂ?LﬂmthfNL%@Qﬁmmmmm_m’]?ﬂ‘l_lﬂx‘l cell cycle control"®

Sexual transmitted disease WU2191ANNIUIBY anal cancer WnAWluE a8 HPV | HIV,
Herpes, Syphilis, Gonorrhea, Chlamydia trachomatis, Genital ag Anal warts"®"”

dy = dl dl o dl a ¥ ! dl
u@ﬂmnumwmmmuj niduiladeidaslunisiia anal cancer 1®LLﬂ ma*zgm_;m

ﬂﬁ??"JNLWﬁVI%‘W}"JW?Muﬂ N17R89ALTII0U anus Lﬂumu*s 19

AINITURAILAZNIFIUARE

Vl,uummamwvmﬂm anTuaraNnsLandsinAaeAfatLlsAaLY 1 U Wmmuﬂ
Taeiall 111 FaRA%9Nans fissures ¥inIMLN9ARINNTATASEANTY BINNTUAYEANTUARTINLLIEE
Taun HiAeneanuazisIB MM a1afineuiiueanuiannlanmang Sa1nsdusited anal
discharge 21113 tenesmus m@n@u@@m@%mmmmmlul,m:u Limﬂmﬂﬂmmuﬂmmu@mm

Famnwusauiuenisiminas mmim@umﬂm ASTNLABNUMABILT WL el
rectovaginal fistula memimqﬂmmmmm mmmmmn@ummwﬂuﬁy 3-4 . Jul "

nMsuUesTazUadlsa
NEnaINITIHady Aarlsviiunisgnatnaesise NN9ATIATNNNEBLNID LA AR TILILAN
m‘mM@mu?ﬁqﬁmmz{ﬂﬁmiummmmaﬁm AN ATINLIA DNLNYA DILF N B9
lnseeaz 1020 uamnuziedlamnalignan 5 9u. enansmunestwAedlate seeay 3060
mmmmﬁ'mﬁuim endorectal LAZ/M3e endoanal ultrasound MRI 1neld endorectal coil
vmqamﬂmmnmmawq”w (T-stage) Vl,mmummu N13%1 CT abdomen WAz pelvis 1138 MRI
azgaelunislsvifiunisunsnszansaedlsnlilsaneutinima s nteudnmuniendaoylu
mlmmmvl,mmum ﬁl’]LL‘M‘LL\W]WUNﬂ’]iLLWﬁ?ﬂﬁ‘“’@’]EJVL‘]_]U@EWl@mﬂ@ suuazilan
ﬂ’]iLLUx‘i?”ﬂ“’ﬂJ'ﬂ\‘i squamous cell carcinoma 224 anal canal 1°HMWNi°UU°ﬂ®Q The American
y

Joint Committee on Cancer (AJCC)®" @euanslaluneeil 1 wuaudAyresmnanauuziis
1 1 v !
nisunsnszanellnanunnaes uazedaazay o iWudAty
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M1519N 1 AJCC staging system for anal canal carcinoma

Primary tumor (T-stage)

Tx Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest dimension

T2 Tumor more than 2 cm but not more than 5 cm in greatest dimension

T3 Tumor more than 5 cm in greatest dimension

T4 Tumor of any size invades adjacent organ(s), e.g., vagina, urethra, bladder

(Direct invasion of the rectal wall, perirectal skin, subcutaneous tissues,

or sphincter muscle(s) is not classified as T4.)

Regional lymph nodes (N-stage)

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastases

N1 Metastasis in perirectal lymph node(s)

N2 Metastasis in unilateral internal iliac and/or inguinal lymph node(s)

N3 Metastasis in perirectal and inguinal lymph nodes and/or bilateral internal iliac

and/or inguinal lymph nodes

Distant metastases (M-stage)

MX Distant metastasis cannot be assessed
MO No distant metastasis
M1 Distant metastasis

Stage grouping

Stage 0 Tis NO MO
Stage | T1 NO MO
Stage | T2 NO MO

T3 NO MO

! !
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Stage IlIA T1 N1 MO
T2 N1 MO
T3 N1 MO
T4 NO MO
Stage IlIB T4 N1 MO
Any T N2 MO
Any T N3 MO
Stage IV Any T Any N M1

A1INENs s mmml u@ﬂ Ay T-stage WAy N-stage N‘]_]QEJVINT]@LLN”L?\‘I T3-4
N‘E@m@wiimﬂ@uLﬂwnf]mmi@ﬂm 50 daunnitiy 2 mwmmﬂqm Trely T1 -2 mmmmmﬂmmn
d¥aimannan TannanduiTudiaeslsafiad uny T-stage na1aRe T1 208at 17, T2 2a8IaY 11,
T3 20810z 50, T4 2aeiqz 46 Peiffert LATAE ﬁmmﬁmqmﬂﬁm local failure AN T- stage T1
ﬁ?’ﬂﬂ@y 1, T2 2a8Iaz 24 T3 mmy45 T4 se8ay 43 snmmwuﬁﬂmmﬁm@@mmm 51 failAe
T1 segay 94 T2 20810z 79, T3 0EI0E 53, T4 2080% 19 PINAIFL MsenniL T- stage
AHLANANSlY N- -stage Tulo uansnanI T NI AT E AR T- stage_ A13AN®IAIN Princess
Margaret Group RTOG 87-04 EORTC meﬂuLuumm@mﬁﬂmmmmﬂu@ﬂfm NO 1ilai Befie

U N1 filasunnssnenlag combined modality treatment**??

N155NEN

NISHIAA

v o 1 1

1729174 N13911 local excision m@mmvmiumﬂwﬁﬁmmmmwmmﬂmq 2 93.(T1)
@Hslmju mucosa bag submucosa u@ﬂ@’mummiu h|stopathology wWuaiin weII differentiated
EL‘LLN‘IJQEI‘IJ’]\??’]EI@’WWUN Liﬂmummwmmmmmmmwuunmammmu 1 3AAA29NANS
fissures wingnunsadasenlanuaflui sesiule meﬂﬂ@ummmumﬂmy n19911 local

o o g o o % Y o ' 'S (25)

excision azvnludlanianduidugnfesesay 60 wazdnsniseysanlun

Y o 1 1 v

fiqegaulugylsadngnaiunin n1sineanidumnesrin abdomino perineal resection
¥ Y~ W e o A a axd o % = ¥
Hilaemaad colostomy nnlulafunisinenaislnedsaudlaniandauiiugigeisesas 30-50

1 v v 1 1 1
dn3nisagsen 5 4 Usznmuseaaz 40-70%% vilunisdnunlaanisuisdaludundannisinem
NIMIFIUAL combined modality treatment n13inEinanisutARAzyN TusailsAAIRYN1EUAS
v v v 1

n1afneinedfeneny Inarnduidugneeslsa unnluainnsninelanedd salvage combined

v
. =
modality treatment la@n
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N19R1859A
Anal cancer mu‘lwmﬂu squamous cell carcinoma nsinEnlnennsene i lananissne
ANaAIT mmmmuﬁuiiﬁimmm”u@mmma@m@mm uAfiesannnnssnenlag combined modality
treatment WuiianuazlenanssnEd vl luaeafin1sfne B audiaussmanaianimeans
mﬂﬁﬂm??ﬂmimﬂ?ﬁﬁﬂg 2 mAdla A External Beam Radiation Therapy (EBRT) waliiels
38AeYIasuRUAR Brachytherapy mean local control Lmzﬁmmma‘@q‘mmﬁ 5 1 TneAs EBRT
Aouusasias 74 uay 63 ANANAL FalnaAeaAunnasnETaeAa combined modality treatment
Lw{ﬁﬂtymLma‘ﬂ%@u%[;mmw"]ﬁmﬁ*ﬂwﬁﬂ?:mm;@mz 10
Tnnsfneaieufisussuananisanefadeanaien uaznsle combined modality
treatment ‘ﬁlLﬂu prospective randomized phase Il trial ﬁﬁmu%ﬁ@
1. United Kingdom Coordinating Committee on Cancer Research (UKCCCR) Trial 2
TunsAns i Ranifiaussmanirana fdesufsefunisene fed sausunisveniad
Li1in 5FU waz Mitomycin C (MMC) nsAnsni Gumun 5.0.2530 fa w.n.2534 mmgﬂfmwimé’u
ﬂ’]ﬁ"g‘imﬁ@m?i‘/ﬂw’wﬁ”/ﬂéu 585 318 lagdnansaninwiiu epidermoid carcinoma (squamous,
basaloid, or cloacogenic) T1-4 NO-1 LLﬁﬂﬂ’]ﬁﬂH’]Lﬂu
1.1 Radiation alone (a11431 290 918 Ineaa5a@L3unns 45 Gy/20-25 fractions (anterior/
posterior field)
1.2 Chemoradiation (295 314) Tngiane §e& 1 mwiAeay t;ﬂ%ng'u%wu;u soufunazlyen
5FU 1000 mg/m 2 d1-4 Y38 5FU 750 mg/ m 2 d1-5 waz Mitomycin C 12 mg/m 2 d1
WesnfaRen waz 5FU °TJ£°W] 2 iumﬂmmmmmmmimmm
szllunanisinen 6 @ﬂmwmmimmmmu pnfinNIMeLAURIABNITFNEINANNIA
50% 1wmmqmwmmmﬂ 15 Gy/6 fractions mua‘mmu \atgund uaztlssiiunanisinEnanase
2 neunatenefdasy mumwuma‘mumumu@mm 50% a¢lA3UN1sHARA APR
NANNFSNEN UEAARLLTLITEYIIANIRRE 42 LHat NUSAIINITaNIMAY (local failure)
pansinm? 3 11 61% lunquitlaiunisansiadenuien uaz 39% lunguitlaiunisansadsauiy
5FU Waz MMC (P<0.0001) Tudaauuanansludnsiseniann 3 1 58% Iuﬂmluﬁlawf}’qz’?
@mammum 65% Iuﬂ@wsumimmqmmvmmumum (p=0.25) agnelafmunuinigg
Lm?neﬁﬂumﬂuwau 39% 1uﬂ@wmmamm\umm muﬂ@wmmamqmuLﬂumumumq wnan
TRUBLLNGY 48% (p=0.03) Ll AALANAN T8N IE NN TAUERSS (late morbidity)

2. The European Organization for Research and Treatment of Cancer (EORTC) Trial 7

=2 = = ' o al ' = o o al ' [ % = o o
wWunsdnedTaumausenaienisaafidasnagafiunisenafNasaunua1ial g

! !
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nsAnenil Gudeunil p.A.1987 e A.A.1994 Agiewsiedu 110 e 3edsenlsauy locally
advanced anal cancer T3-4 NO-3 %78 T1-2 N1-3 LL‘]_llﬂmﬁ‘?ﬂH’]Lﬂu

2.1 Radiation alone Tagilnnnsenafe@Tunns 45 Gy/25 fractions/5 weeks

2.2 Chemoradiation 3104593 45 Gy LfﬁuLﬁmﬁwjﬂaﬂm{mm i'qwﬁ’u 5FU 750 mg/

m ?/day on d1-5 WAy d29-33 az MMC 15 mg/ m? d1 Lmuu

Y9zIHUNANIITNEN 6 @ﬂﬂqﬂﬁ@\j'ﬂqﬂﬁﬂﬁﬁ?ﬂ 45 Gy ﬂqNﬂq?m@Uﬁu@Qﬂ‘ﬂﬂq??ﬂ‘Hq >50%
WQWNZM‘WNVIN Lﬁ\iﬂﬁmﬂm 15 Gy muflu complete response Wae 20 Gy mLﬂu partial response
LL&]ﬂﬂNWUNﬂ’]?M@UﬁuﬂW} 6 @ﬂmqwﬂ@\‘]’ﬂqﬂ?\i'& 45 Gy IMWWW?M"IVHNWM@ APR

NAN19SNHN

WUH complete response 54 % 1u5ﬂwﬁme§ﬁmﬁuﬁm zémaﬁwﬁ%ummm%ﬁéwﬁu
wHUN1TA 5FU + MMC & complete response 80% LL@‘“N complete response LWNLﬂu 85% Az
96% ANNFIFL UFIFNHIAINITENRA VRN SR INAY (p=0.02)

@mﬁma‘mmuimmwwzm (locoregional control) A 5 Tu&an1s3nw 1L 50% 1uﬂzglm'71'
mﬂﬁ*ﬁ@ﬂ'wﬁmm” 68% Iuﬂz{uﬁmﬂﬁ*ﬁﬁlwﬁumﬁﬁﬁﬁm (p=0.02) yanaNHE LA colostomy-
free rate mwu 32% (72% vs 40%) 1un@maummmm@m ATTA (p=0.002) uAluw
fANULANANNI88ATNTanTARR 5 1 58% Uay 54% (p=0.17) AMNAIFL

ﬂﬁa‘ﬁﬂwﬁuwuummma‘ﬂsﬂ@umww@uzgwumnu@ﬂluﬂqmmumamﬂ?ﬁ wazlAnn
ATUNINTAAEUNAURNUAD mucosal reaction, NBAE WATNIINANI9YINIIUTaglaNgzaN

N195n111AeA8 Combined modality treatment

Nigro wazamz(4) Fulun1sfnelaglogmldsnidm 5FU waz Mitomycin-C gauiy
o a o ! o aa X a = = o o
nn9enafed Awed A.A.1970 n1sfnunlaedsiidunloniFeaniauiailaqiiu dnsnisnauanes
complete response gatNausasay 80 aelafinnaAdLTA Mitomycin-C Hiltyuiunsngay
ARUUINTULTY R hemolytic uremia syndrome Wae prolonged thrombocytopenia AHNNTANEN

WaNENENARA Mitomycin-C 88na1n regimen ¥3a LieNA281NILNUA MMC 226 %

3. Phase Ill Randomized Intergroup Study RTOG and ECOG = RTOG 87-04 *
WunnsAnsnFeuieunisineneeadinmsausu 5FU uaza@inmnsausu 5FU+MMC
nsAnENtiBuRTUn .0, 2531 4 5.0, 2534 ﬁc:ﬂqm%ﬁﬁlquﬂfmﬁﬂmﬁaéu 310 38 Tnaifinend
an1widu squamous cell carcinoma T1-4 NO-1 wuannsinEn i 2 ﬂzm ot
3.1 Nmnmmmummmmum 5FU+MMC Tneluunaussd 45 Gy/25 F/5 weeks
‘Vl‘ﬂ@\ilfmﬂmu mmu 5FU 1000 mg/m 2/d d1-4 wag d29-32 , Mitomycin-C 10 mg/
m 2/d d1 wag d29 794 2 ﬂg/ﬂ
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3.2 Fedsnmnsanugnaitn SFU wwizaiunas 3.1 uslalaiuen Mitomycin-C

sl unAN25NET 4-6 dlanvivdaanaisdnsy 45 Gy Tmain19vn full-thickness biopsy
NHEAL KR U Y analuilimanuziis mﬁ@@ﬂ(complete response) ) Tumealiniesne i LRy
LADTEE biopsy Sonuianus LNL‘VI@’B@EII c:ﬂqaﬂauumim salvage therapy TnainiseneSadifisim
1.8Gy x 5 m\i (994 9 Gy/5 fractions Tu 1 mﬂm‘w) ?QNﬂ‘LIF;l’]LﬁN‘LIWi_lm Cisplatin 100 mg/m 2 wag

5FU 1000 mg/m 2/d x 4 94

NANISSNH

WLNNNIF AT UL DA 21N EINNTI N AREIS9R 45 Gy waztadunTaTila 5FU RN
JiraauziSundens 15% 1eeyian uanudmaanzSavdear e 7.7% lunquitla SFU+MMC

fi 4 4 wdannssnmn & colostomy-free rate WML 91% uaz 78% (p=0.002) colostomy-
free survival 1L 71% uaz 59% (p=0.014) lungaiila SFU+MMC uaz 5FU iieneenaiien
ANUATIAL 4aNANTEE disease-free survival ARNIN 73% WAL 51% (p=0.0003) umdilufimany
meﬁﬁﬂ@ﬂﬁﬂﬁﬁﬂﬁ’]ﬁﬂ;%ﬂmaﬁ;’m overall survival (75% WaY 68% p=0.31) fisvazioan 4 4
UFINIFNEN ATUNIZUNINTaUs TR INGLT UL WUlA 23% waz 7% p=0.001 lugtaeiiln
SFU+MMC uazlaiu 5FU egnaiizasaniunisanesad

Axlil9NN"221859F MM ALEATILNTA SEU+MMC aviinnsneUaunsdipas colostomy-free
rate Q91U WARAANIZUNTNT AUTTEZIE BUNGUT UTULTeq 9T Wlung 1t 1nFU MMC uaz
\lesanCisplatin + 5FU ﬁwuﬁma‘m@umumﬁ'ﬁiuﬂzﬂfmmﬁqﬁmumzd’wm@ NETINADADINNT
uziSanungn Wumu wazininzunsnteusrasi@aundunennan AsdinsAne phase 11l Ae

4. Intergroup RTOG 98-11%°

wWunsAnE L Faueunsene 593 éqmﬁuaﬁLmﬁﬂﬁﬁmams 5FU+MMC wag 5FU-+Cisplatin
Imﬁw:w?%"qummﬂmm@u 598 mmﬂumﬂfmwmwim T2-4 NO-3 MO Lmea*?m:r'm@mﬁu

4.1 ﬂzm A ﬁ‘umﬁﬂ‘]:r’]mtl 5FU 1000 mg/m ?/d d1-4 uay d29-32 ﬁ“'mm_l Mitomycin-C
10 mg/m? d1 uaz 29 uwazaaied 45-59 Gy

4.2 ﬂ@:ll B 5ﬂ‘]:f’19:'2£| 5FU 1000 mg/m ’/d d1-4 , d29-32 , d57-60 uay d85-88 ?I']Nﬁ‘]_l
Cisplatin 75 mg/m %/d d1, d29, d57 uae d85 uazanaisALiunnl 45-50 Gy IngFuanafsdlusu
57 9aan13 e ATitnTe SuAedinnslviiy neoadjuvant chemotherapy nau 2 10

NANISSNHN

fmns1n13laanlsn (disease-free survival) #i 51 AnutTu59% uaz 53% p=0.33 LazamIInNIg
sandam(overall survival) 7 5 1 AU 73% uaz 70% p=0.13 lunquiila SFU+MMC uas

5FU+Cisplatin AMX&1AU Wanannil colostomy-free rate 1111l 90% waz 81% p=0.04 Tunquiln

! !
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5FU+MMC uag 5FU+Cisplatin AM:ansy zﬁ’ﬁm”umfaxLma‘ﬂ%@u%ua;ul,ma‘xﬂzlﬁﬂuwﬁuﬁmLﬂu 60%
uaz 42% p=0.0013 ‘Lunzg'w?f’l,c; 5FU+MMC uay 5FU+Cisplatin AMNanALl

ag1lfine gl Cisplatin+5FU ulonannanizla MMC+5FU équﬁumammﬁmuﬁjﬂw
squamous cell carcinoma of the anal cancer VNVI’NmuWI?’]ﬂ’l?ﬂ@@mT’iﬂ (disease free survival)
fR3IN1370ATIR (overall survival) L9nAEdmsnaRanTe LLmﬂsﬁ@ummumemw LA AT
colostomy-free waBNaneensiiTdAy

M99 2 Randomized trials on chemoradiation for squamous cell anal carcinoma

Trial M Wariabis P
UKCCCR HAH RT < S-FUMMC RT
Early fomicity 45 30% 0.08
Lacal taikure ] B1% <0001
Annl canger mortality pli o el 0,02
Dwarall Bunvivad 5.0 SEH 0,25
EORTS 1o RT + 5-FLVMMC RT
Complate ramission B0% Bt
lL.onoregional contral™ [0 S0 Qo2
Coloatomry-free " Ta% A0 Q002
Orverall survmal® 5854 545 AT
RTOGE B7-04 aa RT + 5-FUMMC RT + 8-FU
Grade 48 towicity D3 Tk <0001
Colostomy rats -5 el 0002
Colostomy-free sundal TI% 50 o4
Dimanne-fres aurdval Ta% 51% 00003
Crvarall survial® TE%: BA, 041
RTOG 98-11 il RT 4+ S-FLUIMBMT RT 4+ B-FLIMCDDP + Induction 5-FU/CDDP
Grade 3—4 bam towbcity Lili 420 0013
Colostomy e 109 18404 (¢T3
Dinmane-iros sunival 5@ Bath 023
Cronrall survisal 7% T [IRE

ﬂ%ﬁ’u National Comprehensive Cancer Network (NCCN) Clinical Practice Guideline in
Oncology #5U Anal Carcinoma V1 2008 @\‘m\‘mQLLuvuﬂuiﬂj MMC+5FU ?Qmﬂum?mmm
NL?JEIMNWJ’]NL‘Mu')’]‘il\‘]ﬂ\‘iﬁ]@\‘mﬂ’]?ﬂmﬂ’m@?ﬂm‘ﬂL‘li‘ﬂ\‘i V]\?ﬂ’]iW[?J\Iu’Wl’]\?E:]”]uEIWLﬂNU’]UGWILLI
sz ANB AN mmuLmeﬂm Lmuﬂiwmqmmqmnm (Intensity Modulated Radiation Therapy,
o

1 1 v 1 1% 1
IMRT) 7% iivanisacuAnlsnintu uazann nzunsnaauiiinauainnisinunmaall

LNALAYRINITRIESIA
. 4 ¥ = < a ! 3 = !
nranaiedlugUienidu anal cancer azasauAguuziiNLIuguazneimaesluTes

W39n31u (pelvic nodes) WAZ/MTBTINTLABNUINUNABILTINLANUIL (inguinal nodes) Taadl
o o aa oo o X 24,27, 36

AALLARADIANTIAN LS U AU AD

AUADAUN 1

Large pelvic field (AP//PA)

1.1 Superior border :- at level of L5-S1

1.2 Inferior border :- 2-3 cm below the lower border of the primary tumor

1.3 Lateral border :- 1.5 cm lateral of the pelvic rim
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T BUNUEE 1.8 Gy/fraction a9 17 A% Funusadaan 306 Gy AP ATDLILILTA
ﬁ’ﬁﬁmm@ﬂﬁﬁtﬁu inferior boder of the sacroiliac joint Tt FuNnisag 1.8 Gy/fraction 8n 8-11 A%
AouTutFun iR sansiad s 45-50.4 Gy/25-28 fractions luszeizioan 5-5 [ dilanm

NNEILIAR) mLﬂu T1-2 NO disease 1‘1/‘1 lateral border ‘WN 1.5 cm lateral of the pelvic rim

sﬁxw m@umumwmmumm medial inguinal nodes LmeLﬂu T3-4 Waz lymph nodes posmve
m@mmma‘m@mqu entire inguinal nodes ﬂlﬂLﬁM@ULW}WN@WN@L'a‘W’]z anterior field sl‘vmfmﬂ
X 4 v woad. A v “

NNUU (gﬂ‘w 2) LANANUTNIUTIAN inguinal nodes Iﬁﬁﬂmquﬂﬂﬁﬁlﬁ electron beam #1782 photon
beam Wsaw bolus MulaFu1uTsd@saumnaiy 50.4-54 Gy

AUADUN 2

U I Y g o e A

Salvage therapy tun1sindFunufadlugeaunsaniunislaeaitntn uasaninwn
nn93ne 4-6 d1lau annisinnluduneun 1 dednazladuylieidscuzlon 73-4 , N+ve uay
T2 lesion 91} residual disease A1NN1TANLTIANIUAT 45-50.4 Gy/25-28 fractions

lunieanefedduneun 2 # azidunisluiedianizinaialgunil waznanymaes
IpeNaLLARNNANauNEFalrTan s 2 9.0, IUFuNSa A uANEn 10-14 Gy sastudFunng

[

Fa@aB Uiy 55-59 Gy

B
A ot L]

] v o
5U 2 uanweLanT89N19R0839A Ty ae Anal Cancer

N5UsElluManaINITINEN
naunaani1sinelae combined modality treatment azdl maximum tumor response
v - |
Tunandezund 6-9 1hau® AaiuaIAlasIafnfINeIN19n 6 4Uau mndanualdnwuzaes
X ! o o ey o | e & o !
Wasanagniandenisinendeluanidunessniiiallnma lunsdifiileseanansuinavizenas wie

! !
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14 LLﬁ;ﬁﬂﬂgﬂuLﬁ‘ﬂﬂﬂﬂﬂ/ﬂﬁ\i@ﬁlﬁ?‘ﬂtm%uaﬂﬂl‘ﬂﬁlﬁﬂLﬂﬂiﬂﬁl?ﬁﬂiuﬁﬂﬁﬁﬂﬁiﬁl‘ﬂuﬁumLL‘LI‘LI complete
response Lme@f;lemm"uusl‘wmm?mmu@iﬂmmﬂmuﬂu

Persistent disease BN1804 Lum@ﬂmm\mﬂmwm maximum treatment response
M?@Lﬁﬂﬂ@ﬂ%ﬂﬂmﬂwﬁ’m’miu 6 LAY NAY complete response Wﬂm@mz 10-15

Recurrent disease I8N L19NANAULTUT UAYAINIAT 6 LABY ANEUAIANNTH
complete response wulasesaz 10-3027

N195N¥" persistent WAL recurrent disease

mﬁm:m;;ﬂwmimf:m@ﬁmimﬂﬁ combined modality treatment QU4 tissue tolerance
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Anal cancer Tunﬂfm HIV positive
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Role of radiofrequency ablation (RFA)

liver metastasis.
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Liver irradiation for hepatic metastases from
colorectal carcinoma

B Janjira Petsuksiri, M.D.
Division of Radiation Therapy, Department of Radiology, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand. 10700

Abstract

Over half of patients with colorectal cancer develop liver metastases. In about one third
of patients with colorectal liver metastases, the liver is the only site of metastatic disease, and
less than one quarter of these patients is good candidate for surgical resection though surgical
resection yields a 5-year overall survival rate of 20 to 45% and a median survival time of about
46 months.’

A number of possible therapies have been evaluated for these patients, including
chemoembolization and various ablative techniques. Historical series, demonstrated that these
therapies have important limitations with minimal efficacy.”® Thus, many patients have
unresectable diease that cannot be addressed by these local therapies, and these individuals
have a median overall survival in the range of 6 to 7 months.

Radiotherapy has historically played a minor role in the treatment of patients with
unresectable liver metastases from colorectal cancer and other malignancies because of the

poor tolerance of the liver to whole liver irradiation. However, conformal radiotherapy planning
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techniques have permitted the delivery of higher doses of radiation to focal liver cancers while
sparing exposure to uninvolved liver. Dosimetric guideline to predict the risk of radiation
induced liver disease have been generated using a normal tissue complication probability (NTCP)
model*® allowed many centers to incorporate radiation into their strategy for treating
chemorefractory colorectal liver metastases. This has led to substantially higher response rates
then would be anticipated from lower dose whole liver radiotherapy alone.

Selective internal radiation therapy (SIRT) with 90 Yttrium microspheres has been introduced
for palliating liver metastases from colorectal cancer.”® Hepatic intraarterial infusion of 90Yttrium
microspheres is a technique that allows high average doses of radiation of 200-300 Gy to liver
tumors with minimal serious effects on the non tumorous liver. The treatment entails delivery of
usually a single dose of 90 Yttrium microspheres into the hepatic artery, which by virtue of the
almost exclusive arterial supply to liver tumors, resulting in selective tumor uptake and
irradiation. The high rates of response and encouraging survival from SIRT have been reported

for hepatocellular and liver metastases from colorectal cancer.”'® .

Key words: liver irradiation, hepatic metastasis, colorectal carcinoma
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Brachytherapy in gastrointestinal malignancies

B Ladawan Narkwong, MD
Radiation Oncology Unit, Department of Radiology , Ramathibodi Hospital

Abstract

The uses of brachytherapy (BT) in the treatment of gastrointestinal malignancies
include primary , adjuvant and palliative treatment. There are applications of this modality in
anal cancer , biliary tract, esophageal cancer and pancreatic cancer.

For anal cancers, BT has a definite role for very small lesions. The more common
applications are used as boost to the tumor bed after 40-45 Gy of external beam radiation
(EBRT) in the conservative management . BT can be given by endocavitary radiation and
interstitial implantation. Patients suitable for BT boost include those with the lesions located
within 8 cm from anal verge, less than half circumference involvement , less than 6 cm length,
less than 3 cm thickness, not fixed to pelvic bones / viscera and no extensive ulcerations. The
dose delivered varied from 10-30 Gy, depending on the tumor size and the residual lesions.

For biliary tract tumor, BT has been used in malignant stricture which can be canulated
through either trans-duodenal endoscopic technique or percutaneous trans-hepatic technique.
Dose is usually prescribed at 1 cm from the source axis. For HDR BT, 20-30 Gy in 4-6 fractions
may be given.

For esophageal cancer ,BT applications are used as the following roles definite

treatment in small superficial lesions, combination with EBRT in early and also palliative cases
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and BT alone in advanced cases for palliation. The good candidate case is unifocal disease,
less than 10 cm length and thoracic location. The IAEA recommendation dose for palliation is 8
Gy for 2 fractions.

For pancreatic cancer, in traoperative brachytherapy or percutaneous transhepatic
approach are the techniques that been practiced in some centers. The good candidate case is
less than 5 cm tumor. The novel radiation techniques such as IMRT, IMRS and IGRT will allow

improvement of therapeutic ratio and become more practical techniques

Dose evaluation of treatment
planning system in inhomogeneous media

B |. Israngkul-Na-Ayuthaya®, S. Suriyapee', T. Sanghangthum?®, P. Insang’,
S. Oonsiri® and C. Jumpanegern®
" Department of Radiology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand
? Department of Radiology, King Chulalongkorn Memorial Hospital, Bangkok, Thailand

Introduction: The verification of dose calculation models before the implementation of these
algorithms into the clinic is important. The purpose of this study is to investigate the accuracy of
photon dose calculations in inhomogeneous media using the analytic anisotropic algorithm
(AAA) and pencil beam convolution (PBC) in Varian Eclipse treatment planning system.
Materials and Methods: The inhomogeneous phantom consists of 7.5 cm styrofoam embedded
within solid water phantom for air inhomogeneity and the RANDO phantom for lung inhomoge-
neity. The central percentage depth doses of 6MV x-ray beam from Varian Clinac 21EX in these
phantoms were investigated by Kodak XV and EDR2 film for single field of 3x3, 5x5 and 10x10
cm® and for 7 field IMRT plan in RANDO phantom. The single field and IMRT fields were calcu-
lated by the Varian Eclipse treatment planning in the presence of low density inhomogeneity
media by using both the analytic anisotropic algorithm (AAA) and pencil beam convolution (PBC).
Results: The central axis percentage depth dose of single field passed through the air

measured by XV film showed the maximum lower dose than the AAA calculation of 18.0% in the
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air and 9.9% for lung for the small field size of 3x3 cm2. The PBC gave the maximum difference
of 40% for air and 14.1% for lung compared with the measurement for 3x3 cm2. For IMRT fields,
the measured lung dose was 6.4% lower than AAA calculation. The dose profiles of the AAA
and the PBC were similar.

Discussion: The difference was large for the small field size, this is due to the treatment
planning could not correct for the lack of lateral electron equilibrium and a reduction of photon
scatter in the low density medium for small field

Conclusion: AAA offered an improvement over PBC in inhomogeneous phantom, particularly
for small fields and in buildup regions. The overestimate of dose within the inhomogeneity for

small fields needs further investigation in calculation by Monte Carlo.
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Extended-field radiotherapy combined with
chemotherapy for cervical cancer,
the experience in CMU

B Somvilai Mayurasakorn,M.D., Auttapol Pinitpatcharalert,M.D.
Pimkhuan Kamnerdsupaphon,M.D., Imjai Chitapanarux,M.D.,
Vicharn Lorvidhaya,M.D., Vimol Sukthomya,MD.,

Carcinoma of the cervix is the most common cancer in Thai women. Today, the
standard treatment of locally advanced cervical cancer is concurrent chemoradiation. This was
based on data from five randomized trials noting a 30 % to 50% reduction in recurrence
resulting in a survival benefit for the used of combined therapy. The pattern of spread in cervical
cancer appears to be orderly, initially involving the low pelvis and then progressing to high
pelvic lymph nodes and paraaortic nodes. Patients with document spread to paraaortic nodes
are treatable with extended-field radiotherapy. Several prospective phase Il cooperative group
trials report 49% grade 3,4 acute bowel toxicity of concomitant chemotherapy and extended-field
radiotherapy in advanced cervical cancer with paraaortic node metastasis. Our institution, use
radical extended-field radiotherapy in combination with chemotherapy for cervical cancer
patients with paraaortic node or common iliac lymph node metastasis,base on evidence of CT
imaging or surgical exploration. In this study, we evaluated the therapeutic results and toxicity
in cervical patients treated with this therapeutic strategy. The results will be presented in
THASTRO meeting 2008.
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Preliminary Results of Direct Response
Evaluation of Radiochemotherapy in
Nasopharyngeal Cancer.

B S. Kupisiddhicharoen, C. Luckdee, P Kamnerdsupaphon,
V. lordvidhaya, I. Chitapanarux, V. Sukthomya .
Division of Therapeutic Radiology and Oncology, Faculty of Medicine ,

Chiang Mai University, Chiang Mai, Thailand

Purpose: To assess the responsiveness of concurrent radiochemotherapy for nasopharyngeal

cancer (NPC) by using direct sinuscope

Methods: Patients with NPC, WHO I-IlI, stages I-IVB receiving concurrent radiochemotherapy
were eligible for this pilot study. Treatment schedule composed of the external beam irradiation
and chemotherapy. Primary site and locoregional lymph nodes will be treated with external
beam radiation using linear accelerator 6MV or cobolt machine to keep total dose of locoregional
area to 56-66 Gy by giving daily dose 200 cGy/fraction, fractions/week , once a day. After that
the radiation therapy field will be coned down to boost the primary gross region to keep total
dose of 70-72 Gy at the tumor bed. The total treatment time of chemoradiation will be within
7-9 weeks. Concurrent chemotherapy is the cisplatin 100 mg/m2 on Days 1, 22 and 43 according
to the radiation therapy duration. Following the radiochemotherapy completion for 4 weeks the
patients will receive 3 cycles of adjuvant chemotherapy, which consist of Cisplatin 80 mg/m?2
on Day 1 and 5FU 1,000 mg/m2/day on days 1 through 4 continuous infusion every 28 days.
Direct rigid sinuscopy was performed to assess response of treatment at 0 Gy , 40 Gy, 70 Gy

of radiation and after adjuvant chemotherapy completion.

Results : will be presented in THASTRO meeting 2008.
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(The Uncertainty in Positioning of Pelvic Treatment when Using
Line Marked Compared with Point Marked in the Patient Skin)
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