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Janjira Petsuksiri, M.D.

Division of Radiation therapy, Department of Radiology, Faculty of Medicine Siriraj Hospital,
Mahidol University, 2 Prannok Rd, Bangkoknoi, Bangkok, Thailand. 10700

Abstract

This article will review the role of radiation therapy for cancer of the glottic larynx in
both early and locally advanced stages. For early stage disease, radiation therapy plays a
major role as a laryngeal preservation treatment with a recommended dose of higher than 2 Gy
per fraction or using a hyperfractionation schedule. For locally advanced disease, treatments
options are radiation therapy in combination with chemotherapy or targeted therapy, radiotherapy
alone with alterfractionation scheme, alterfraction radiation treatment with concurrent chemotherapy

or total laryngectomy followed by postoperative radiation therapy with /without chemotherapy.
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L‘L@ﬁ‘i.lWIEI‘]_I?"W]’]\‘]ﬂ’W?'a’]EI?\MWJEI Conventional
fractionation 2 Gy/fraction, total dose 70 Gy i
An2an85a@nat dose per fraction 2.06-2.2 Gy
per fraction, total dose 66-70 Gy Wrannsang
gfaf;l Hyperfractionation scheme 1.1-1.2 Gy per
fraction, 2 fractions mlﬂﬁ/u, total dose 78-80 Gy
w@maﬁﬂmwuq‘ﬂmﬂﬁ twice daily radiation
treatment 13an1sa78uasTAEN"T Y dose per
fraction 49NNA1 2 Gy pasulauann 23N A
ﬂ')lﬁﬂ’]?'a’lf;lLLm\‘iLL‘Ll‘Ll conventional fractionation
2 Gy/day (5 year local control rate 80% vs
59%, p<0.001 for dose per fraction > 2.06 Gy/

day vs dose per fraction < 2.06 Gy/day LkaL 5
yr control 79% vs 67% , p=0.06 for twice dally
fract|on vs once daily fractlon) muﬁ@w@um
N@ﬁl@m?ﬁ‘ﬂwﬂﬂ@m?‘w tumor subglott|c
extension Gﬁ\?‘]J’ﬂﬂﬂ\'iﬂ']?Wﬂ']ﬂ?mt?ﬁ‘VlL@')ﬂ')q
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81% vs 63% &MU tumor 7ilud subglottic
extension vs tumor ‘ﬁlﬁ subglottic extension,
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LRI CY T ETIIEO AR TIRES P PPEcapn
patfsRnat Hyperfractionation treatment A<£N
PeasoHATUI LA NANAINNN3ANEI8Y RTOG
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control trial ﬁlﬂ"ﬁﬁqmumwaﬂg Imenunng
AnwFeufaunsIndaduuy conventional
fractionation 70 Gy in 35 daily fraction wFey
Feniunnevsad uuy Hyperfractionation 79.2
Gy, 1.2 Gy per fraction bid ﬁ\‘lgﬂ‘ﬁl 1

RADIATION THERAY ONCOLOGY GROUP
RTOG 95-12
EORTC 22992
ARANDOMIZED STUDY OF HYPERFRACTIONATION

VERSUS CONVENTIONAL FRACTIONATION IN T,SQUAMOUS CELL
CARCINOMA OF THE VOCAL CORD

SCHEMA

S R

T A Arm 1: 70Gy/2 once per day/7 Weeks
(35 Fracrions)

R Stage N

1. T2,

A 2. T2, D

T (0] Arm 2: 79.2Gy/1.2 b.i.d/6.5 Weeks
(66 Fracrions)

1 M

F 1

Y z

E

g1 1 nsAnmReieyssannisln Hyperfractionation
radiation treatment i Conventional fractionation ZuglUQH
NI Glottic larynx T2NO Squamous cell carcinoma

el RTOG uas EORTC groups

Tmﬂmﬂm?f}”ﬂmgwmmwé’qmu
quam 134 Glottic larynx‘lmvﬂ P Az
masl,mmwmﬂmummmﬂ dose per fraction
mrmm 2 Gy per fraction, total dose 66-70 Gy
raanaaziansudunITeneLasLLIL Hyper
fractionation (1.1-1.2 Gy per fraction, 2 fraction
per day, total dose 78-80 Gy

mﬁmfvmgjﬂ'fmum?\m@'mLz?msxm
T1NOMO %Lﬂummw?\aaﬁm@umquL@Wﬁx
1 nunasudeaniiy iesannilanignsyans
Ufipentimaeesuin (138104 5%) wmATA
184n17918 5932z uN17218 LAIRINAN L UEN

(External beam radiation therapy) AEILATAY
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Cobalt 60 ¥i58 Linear accelerator 4 MV L‘fi‘ﬂﬂ@ﬁﬂ
aﬂ‘ﬂ‘wmmummmmwﬂwimuﬂ?mmumiu
L‘WEN‘W@E]N‘]J?L'JM@']NUN“]J‘NW‘HW@’]EI waslag
lanzeenaiafiLdians Anterior commissure Tag)
fmmﬂu b||atera| opposing neck Taadl |socenter
’FJ‘F;I‘VI [ﬂ’]LL‘WLN"]J‘ﬂ\‘i vocal cord m‘wummuuu@w
m@uuwﬂm Thyroid cartilage m@ummﬂm@u
mwm Cricoid cartilage ﬂﬂﬂﬁ@ﬂ‘ﬂﬁ‘w anterior
border of vertebral body m@ummm fall off skin
Uszanns 1 oy, Tagazfif ufi109n1seauas
ezann 5x5 T4, mﬁﬂm 2 LL@‘“’Q“"W@%‘mﬂ@
wedge L‘wmm inhomogeneity 184 dose m&

Fig 1. Patient with a TINO squamous cell carcinoma confined to the anterior
two-thirds of the vocal cord.(A) Patient in the lateral chicken-wing position.
Reprinted from Mendenhall et al.* (B) Schematic diagram of the field.
(c) Computer-generated dosimetry. Parts B and C reprinted from Million et al.*®
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FAUNUNIRIN17R18 598 a1Aa LT UUUNA 5X5 TN, T8 6x6 T,

masnwazifanaaadadluszazanaiaianis
# (T3-T4, N1-3)
‘wau”umai*m:mwL?qﬁmumm"ﬁm@
Tuse manmmawwmum wunsineiile
wengufiazifuinEnasudaanls Tnganaas
lunnssnEmEnTsenefadsufunislneadl
tiTavientsenasad@anenisli alterfractionation
ianisanefadsaniunisivengu Targeted
therapy
nmsanasadsannunisluanaisingg
nsAnES AT e AdsrasAR AL
FnunaeudeaerloAenisinedivinlag VA
study group %uﬂumsﬁﬂwﬂuéﬂqmu:ﬁq Glottis
Wae Supraglottis (F;IﬂL’;uslu?:EI: T1 vi7e T4 ‘171'
ananlig thyroid cartilage) TnannsAnmnididu
AnsAnEFeLRenfusEanan1s 19 Induction

chemotherapy ma Cisplatin wag 5FU mumﬂ
mammm ﬂ‘i.lﬂ'ﬁ??ﬂ‘]:f’]ﬂ’lf;lﬂﬁ?ﬂsll’]mﬂLL@'][ﬁl’m
ﬂ')EIﬂ’]?ﬂ’]EIﬁ'(\m Iﬂﬂﬂ’]?ﬁﬂﬂ’]uLﬂuﬂW?ﬁﬂﬂﬁVIN
ﬁ’]’\llﬁ’]ﬁﬂ_l‘wLL’&@QSL‘MLﬂ)lufa’m’]??ﬂ‘]:r’]ﬂ')ﬁlﬂﬂﬂﬁ

Induction chemotherapy LmeNWJﬂ radiation
(IC>RT) Hulauanisinm R lnaLAee fun1gH

5im (SRT) InaigusauiuineEnasadsaeno
Vl,m (Overall laryngeal preservation rate 64%)

v

LLN‘JﬁmﬂM Induction chemotherapy Lmem
pael radiation axfl§msnsiAanauiTuluud
naednegananngui launiTunie (Local
failure at primary site 12% vs 2%, p=0.001 LLag
Regional failure 8% vs 5%) umaen<lsinnaly
nqu#ln Chemotherapy Wuandlgasnisnszans
v

19419a 117U (distant metastasis) waaNINgH
v

AFnmAqan1unf A ( Distant failure 11% vs
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17%, p= 0.001 §wFunqu IC>RT vs SSRT)
Tnesatinnssnunieasdalanamu overall sur-
vival ﬁ@ummﬁ{’]\iﬁu (2 yr OS 68% vs 68%,
p=0.98)

wdsantlainnsAnmivinlag RTOG
(RTOG 91-11)
mmmm Glottis Az Supraglottis ";““EI‘“‘V] 3- 4

%ﬂLﬂuﬂ%‘ﬁﬂHﬂuNﬂ’mN”L?ﬂ

Tmﬂimquamﬂwmwziimﬂu T1oseuluT4 i
anawlilg thyroid cartilage vieqnanaluil
base of tongue %ﬂLﬂum?Lﬂ?ﬂmﬁﬂu seqguence
m@\imﬂﬁ radiation a:fmﬁ’umﬂﬂ; chemotherapy
1ugﬂLL‘L|‘LI°IJ‘ﬂ\1 Induction chemotherapy (IC) YER
Concurrent chemoradiation (CCRT) RIS
funtsenesdiiiesesnaden (RT) nsanmiile
U@Jﬂmm@ﬂa‘v‘lﬁfﬂummmmﬂmﬂv] concurrent
chemoradiation wmmmmmnmnmamm
(Laryngeal preservation rate) 1@@ﬂ%ﬂﬁﬂ‘1ﬂ
Induction chemotherapy LLZ;W]’]N;QE radiation
therapy Y78 radiation therapy alone Wae L‘]jm/l
mmmmqmﬂm Induction chemotherapy 19434

mmmnﬁwmnmﬂﬁ radiation alone ‘ﬂF;II’N
‘ﬁm@uiuﬁl@wm laryngeal preservation rate
LLmlﬂ’la‘sl‘ijl radiation ?I')Nﬁ/i_l chemotherapy ‘L?l?u
13\;'5’1%1,‘131(& concurrent treatment %58 induction
chemotherapy avlananissnmnlud asaas
laryngectomy free survival Wag disease free
survival ﬁnéqmﬂﬁ radiation therapy LWEN@E;’N
Aeausnnazludacuunnafaiuges Overall
survival 71 5 11 (A13197 1) eenelsfanaglu
concurrent chemoradiation ﬁ%ﬁmﬂ%’mlﬁﬁﬂu
L'%"@wmmmmmema‘ﬂﬁuumﬁqmﬁmﬂ?ﬂu
L‘ﬁf;l‘]_lf‘i/‘l_lﬂ’]?sh;r Induction chemotherapy LLZ;'J
AMuAAE radiation 1138 radiation edeEN ALY
ﬁ%ﬁu%ﬁnwﬁﬂmim Urba et al 11lu Phase I
‘1/1mmm@mmmﬂuiﬂmiumﬂmw\1 Induction
chemotherapy mf;l Cisplatin az 5 FU ?f;m‘u
Concurrent chemoradiation therapy WaAN
;Qﬂ adjuvant chemotherapy ANNANAL %Q1§m@
AnesnETuiuinelalagle 3 years survival
with laryngeal preservation 61%, 3 year OS 85%

AM9197 1 wannsAnEAeNs I Amuiuaafitntaes VA study group way RTOG study group(#9111)

LFS (%) LP(%) DFS(%) DM(%) 0S(%)
VA Group
-IC>RT 60% 1% 68%
- Surgery>Postop RT 70%, p =0.11 17%, p=0.001 68%
RTOG 9111
-IC>RT 45 72 38.6 14.3 59.2
(p=0.01 vs RT) (p=0.016 vs RT)
-CCRT 47 84 39.0 13.2 54.6
(p=0.01 vs RT) (p=0.005 vs IC>RT) (p=0.006 vs RT)
- RT alone 34 67 27.3 22.3 53.5
(p< 0.001 vs CCRT)
(p=0.27 vs IC>RT)
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N859I/ LU Alter fractionation
n19111 593 LU Alter fractionation URN
T lunziiananudessrazqnanuan e i muiy
IpsInNsAN®IU84 RTOG (RTOG 9003) Tagl Fu
o - o v
et al TuUNI9ANHTBINITIMTIALLY alter
fractionation MuNzI39ATHELAZANAD TAEINLIAN
nN9n Hyperfractionation treatment (1.2 Gy bid,

total 81.6 Gy, 68 F, 7 weeks) vidan sl SR L
Concomittant boost (72 Gy/ 42F/ 6 weeks, 1.8
Gy/ F with 1.5 Gy 2nd fraction x12 fractions)
fuaniasnenfimilanaanisly conventional
fractionation ‘Vi?“ﬂmﬂﬁ accelerated fractionation

WUy split course Aalugian 3

Table 2. 2-Year local-remonal contral, disease-free survaval, and overall sarvival by treatment
Accelerated
Standard Hyper- Accelerated fractineation with
fractionation frachiomation fractiomation wth split comcomutant boost
2-Year endpaints (N = 268) (N = 263) (N = 274) (N = 268)
Local-segional contral 46.0% 44% 475% 54.5%
Dheease-free sunvrval LM 31.6% B 383
Orverall surval 46.1% 54.5% 46.2% 5059%

gﬂﬁ 3 ANNBAASNANIITNHIAINNNTAN® RTOG 9003

yanannigaiinsinmnlae Overgaard
et al (DAHANCA 687) A3euilsunisanafsd
Tuszazinanduaslaailunisilioudiaunig
an8597 6 fractions AA&UAMTLNNSR AL
5 fractions madilay lnadl dose per fraction
(2Gy) LA total dose ( 66-68 Gy) wﬁﬁu‘luéﬂfm
N L?qﬁ?mLLmd'}m@Tmﬂﬁﬂ:ﬂfmu Sananudes
@ﬂﬂa‘wmm A7% m@wﬂqw\mm NANNTANEN
WLANNNTRN RN 6 fractions AedAviE
[/ overall treatment time mﬂfu U locoregional
control (LRC) itay disease free survival (DFS)
fifnanisanesaduuy 5 fractions madiany
(5yr LRC 70% vs 60%, p=0.0005, 5 yr DFS 73%
Vs 66%, p = 0.01 #1151 6 fractions vs 5 fractions
AU AL WaTainatlsslamii laasiing primary

tumor site mﬂmlﬁ‘ﬁli_l?‘mm lymph node LagnNIe
% 6 fractions madUamiuflule s overal
survival 88199 ALa1

1oiljﬁﬂ’1ﬁ‘ﬁﬂ‘]:r’1‘ﬁlﬁ’1 L@ alter fractionation
msl‘;?'fmﬁ’umﬂﬁ concurrent chemotherapy %I\‘I
n1lmel Brizel et al IneLili Phase |1l randomized
controlled trial #1/3auifiaunisanefeduyy
hyperfractionation (1.2Gy bid, total 75 Gy) fiu
mﬂ‘; hyperfractionation radiation (1.2 Gy bid,
total dose 70 Gy) ﬁ\lfmﬁ‘]_lﬂ’]ﬂi;chemotherapy
(cisplatin & 5 FU) %qm@m?ﬁﬂmwuﬁwmﬂﬁ
hyperfractionation ?Ifmﬁv‘}_l chemotherapy ﬁ?uﬁ
locoregional control ﬁﬁﬂfsl’mﬂﬂﬁ hyperfrac-
tionation iedeenaiRauaziluunTunfiaziiy

(%

relapse free survival LAz overall survival LNAE
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TuiTadrAyn1eadafiany (3 yr LRC 70% vs
44%, p =0.01, 3 yr RFS 61% vs 41%, p_O 08,
3yr OS 55% vs 34%, p=0. 07) Wattnngly hyper-
fractionation ﬁ?fmm_l chemotherapy uuVLNVLmLW:H

NMNmm@’mmiiﬂwmmwuﬂmﬂmmdf

N19R185IAFINNUNS I Targeted therapy
v 1
taqiiulafinisuenanlungu Targeted

' o o = = <
therapy 1N lgsanniunsaa g Tnainal el

dla °’ i’v Yo @ o dJ
nganladnianluyilisnzifadswzuazannads
= = =
wunigAnetag Bonner et al @aLtun19fAne
s v ]
tanadselaaulunislven Cetuximab (C 225) @4
Wuenlungy anti EGFR saniunisanaiedlu
FZ
HiasnzifaAseeuarannalussazgnanueniy
~ p ~ o o a o ! a
AlpedTaumeaununI7a1859A LN e9ae19LA 80
1 1 1 v
TINANITANHINLIINTANESIRTINTUNT M08
Cetuximab azil median survival, locoregional
control, disease free survival Wag overall survival
A ! o a o ! a ! A o
AANIINITRIUTIA LN 9 NGLA D 19N e
&NATYNINADNRA (Median survival 49 vs 29.3
months, p=0.03, 2 yr PFS 46% vs 37%, p = 0.006,
3 yr OS 55% vs 45%, p=0.03 &115u RT+
Cetuximab vs RT alone) ag19lsininlunig
- 1 v 1 - 1
Tirsznuanngenzyloansifananades
1 v 1 1
W29 M Cetuximab 3aNAUNNFR185IR 9l
P 3 ! o o ! a
Featse laauiuINNIINIFNESIA NN B N9LA D
ag9tAlal (Median duration 32.8 vs 31.6
months, RT+Cetuximab vs RT alone, HR 0.87)
! < a o ¥ [~ ! al
ag9lafialunisinegiloanzifanasudesly
Y o oa¥ ' < Al
srezqnaNt U Hydqsaunilaninisgnany

1 v 1
gaalspauluguisaiusneiadanzianlala
~ ~ ! . &
fnsgnanuaealsaliinszgnaau thyr0|d 7134
@ﬂmmiﬂmimu@u Nﬂfmn@um”imumﬁﬂm
mﬂmimmm (Total laryngectomy) Lﬂumﬁﬂm
D 09A 1 LATALAEIiNIT N HIAINVRIAENAST

o o oA ~ ! ~
18594 1Hesandlsnay luscarqananinuasd
a o ! 'dl ¥
Tanaiandauiiulunaasisnanicilngeuas
~ ! Ay Yo o al
anaazdyatunacui lafunisanafed ey

1 1 %
NANTUIRINA NHUSNNNEITINENN LT D4
lanianisnaululynaaalss @u n19N Extra-
1 v
capsular extensioin m@@mfﬂmmmam, perineural
invasion, lymphovascular invasion, positive/
v v
closed to margins 1uau laan13Iuia@nunas
ngUNAAazdINITnantania n1snauLTWln
d| v
aaalzatanizilp
o a o ' Yo
Tun1s18 98 R NnAINITRIAR Tuylag
A ! A A Ao
nilspay lusrazqnaiy l@NITNuTaN AN ML
v 1 2 1 1
YALNTNNENTANLINA N Tan1ani1snauitln
slwmm‘imuu VLmummm:mm EORTC (#22931)
waz RTOG (#9501) wu%mmmmmumﬂ@m
Platinum based regimen mshji’mﬂ‘umimil
o al ' A e N .
F9dlae wuaddselagulun1aiia locoregional
control Wa¥ disease free survival Uszunoy
v 1 1
9-13% WATHLUA LN LAINTDNNAAFINTH
e ' v o ) v o ~
mmqmmqﬂqa (overall survival) 1o Famn9199
<y ¥ a S A o o !
2 d9laNN1IATIE MR IR Nq1 TR BN A NanD
< ' v - |
n1g wennsulsauazunazlnlszlaauunnign
v 1
ann1s AN LN U1 8 59RAANT
Y Extracapsular extension, WAZ/UFD positive

margins
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M99 2 {HANNIANENTRY RTOG WAz EORTC study group lunislueniafitintnsuiunisana fauaaunsin

RTOG 9501 (3 yr follow up)

EORTC 22931 (5 yr follow up)

Locoregional control rate

% 19 vs 30
o} 0.01
Disease free survival

% 47 vs 36
P 0.04
Overall survival

% 56 vs 47
o} 0.19

Treatment toxicities

Grade 3+ acute toxicities

% 77 vs 34
P <0.0001
Late toxicities(Overall)

% 21vs 17
o] 0.29

18 vs 31
0.007

47 vs 36
0.04

53 vs 40

0.02

41 vs 21

0.001

38 vs 41
0.25

Tneagy dwiunisfnuziinaeies
slmzmqﬂmmLﬂwwﬁmﬂumﬁﬂwuﬁw{q
nalunisiiufneiedeqzuenwmialdainnisg
wrgarnannlsa  TaanissnEnd uiardua
UstTaguagnadaaunazazidy n1sinmiaas
nanefeRsaniunisveiaiitte (Concurrent
chemoradiation) %q@w%gmmmiﬁﬂwﬂu
sreznalilfenanu Wiillalunnslseniaige

v v
saum28919% Induction phase Wag Concurrent
1 ¥ o 1
phase asunisineluyiaafiinisgnainaes
1 v v
Nzidg auluaunraduinenadanzienlale (Ins
oA aNala =
Lfawq”@ﬂNﬂﬂunimmummﬂmmmwm\ﬂﬂ
mnivmﬂ@@u thyroid m@@nmﬂﬂmimu@u) A9
F11aZ T UNN TN A ALA IR A 8N 2N TR
saufunnslnaaitTalagannlunsdng

positive margins YR Extracapsular extension
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Calibration of Radiation beam and Light beam

indicator on linear accelerator, Clinac 600c,

of varian product using its front pointer

T. Sooktalay. Department of Radiology, Faculty of Medicine,

Khon Kean University, Khon Kean, Thailand
E-mail : tawal@kku.ac.th

Objectives :

to check and calibrate of light beam indicator according to the radiation beam on linear

accelerator, Clinac 600c, using its calibration front pointer.

Material and Methods :

to calibrate position of light bean of irradiation
machine, the first importance thing is to know
the axact radiation beam axis. These experimental
techniqgue was used the conception of radiation
projection through hole of cylendrical pin. The
calibration front pointer, which is an accessory
of the varian's accelerator, is a special designed
can be used for this. Its position is mounted at
center of beam axis by nature, which can be

proved by illustrate of x-ray image. This kind

of device make easily to find the center beam
marked position on the front perspex film of
accelerator head. It can be easily find the light
source position by adjust the projection of light
through pin hole along the front pointer to see
whether the light was shown at the center of
cylendrical wall shadow. The result of adjustment
can be check by using a call "Collimator Rotation"

(1,2) to see a star pattern.

Results :

it can be easily check of radiation beam axis
which also be racord on film and give an
accuracy on calibration of the light beam
indicator. The star pattern was shown less than

2 mm of diameter as recommended by IAEA(1).

Conclusions :

This method is provided a convenience way to
check and do calibration of the light beam to
radiation beam on the varian linear accelerator,
Clinac 600c. It is also the way which can be
modified for calibration on other same concept
of teletherapy machine, Cobalt-60 machine for

example.
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RADIATION DOSE COMPARISON BETWEEN THE TWO
TECHNIQUES OF INTRACAVITARY BRACHYTHERAPY IN
CERVICAL CANCER

Kanokpis Bhumiwatn, M.D., Imjai Chitapanarux,M.D.,
Vicharn Lorvidhaya,M.D., Pimkhuan Kamnerdsupaphon,M.D.,
Ekkasit Tharavichitkul,M.D., Vimol Sukthomya,M.D.

Division of Therapeutic Radiology and Oncology,
Department Radiology, Faculty of Medicine,
Chiang Mai University, Thailand

Abstract

Background and purpose:

Radiotherapy is effective in the treatment of locally advanced cervical cancer. However, the
treatment is associated with significant morbidity of the urinary bladder and rectum. This study
has been designed to ascertain the potential for dose reduction to bladder and rectal points by
using intravaginal foley balloon catheters as a mechanism for structural displacement during

tandem and ovoid in high-dose-rate intracavitary brachytherapy of the uterine cervix.

Materials and Methods:

Twenty four patients of cervical carcinoma stage IIB-I11B, were received four times of 600 cGy
high dose rate intracavitary brachytherapy(ICBT) treatment. Two times of ICBT with conventional
gauze packing (control arm) were compared with two times of ICBT with two foley balloons
placed intravaginally(study arm), one balloon was placed anterior and another balloon was
placed posterior to the tandem, as close to the flange as patient geometry allowed. A series of
96 consecutive digitized treatment plans was assessed: 48 plans with control arm and 48 plans
of study arm. Planning orthogonal X-rays were acquired and digitized. Dose reference points of
bladder and rectum were calculated following ICRU No. 38 guideline, both with control and
study arm. We compared the rectal dose and bladder dose between conventional gauze packing

and foley balloon catheters

Results:

The Foleys balloon catheter significantly reduced the bladder point dose comparing with
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conventional gauze packing from 77.87% to 69.83% (p=0.008). There was no difference in

rectal point dose between the conventional gauze packing and the foley balloon catheter

respectively (568.65% and 58.39%; p=0.561).

Conclusion:

A significant reduction in radiation dose to the bladder can be achieved by intravaginal insertion

of the foley balloon catheters. This technique is simple, consistent and reproducible within an

acceptable range. As such, further exploration of this technique is warranted.

INTRODUCTION

Radiation therapy is one of the standard
treatment modality for treating a carcinoma of
uterine cervix. A combination of external beam
radiotherapy and intracavitary brachytherapy
(ICBT) is the most common mode of radiation
treatment(1,2). The major advantage of ICBT
is that high radiation dose can build-up in tumor
while sparing the adjacent normal tissue, such
as the rectum and bladder(3).

The high dose rate (HDR) intracavitary
brachytherapy has been use for over 40 year
and the facility has increasingly become
available throughout the world. HDR use is
predicate on idea that shorter treatment time
result in lesser patient discomfort and greater
patient compliance secondary to being an
outpatient treatment procedure. Studies have
shown comparable clinical toxicity profile to low
dose rate intracavitary brachytherapy, possibly
some radiobiologic advantage and produced
pelvic control and survival rates comparable

to other LDR series (4,5). However there have

been concern regarding the possibility of
increasing risk of late complication. The large
radiation dose produces variable degree of
complication to surrounding structure. The
most common site is rectum, bladder and small
bowel. Overall normal tissue complication rate
have been report to be around 10%(6). The
five year actuarial incidence of rectal, bladder
and small bowel late complication were 16%,
11% and 14% respectively. The complication
increased in advance age (more than 70 years
old), advance stage and high radiation dose
(7-9). The rectal complications were 17% in the
patient whose cumulative rectal biologic
equivalent dose significant greater than 140
Gy and 8.6% in patient whose cumulative
rectal biologic equivalent dose less than 140
Gy. The bladder complications were 19% and
12% in patient who have cumulative bladder
biologic equivalent dose greater and less than
125 Gy respectively(10,11).

Several conventional methods have
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been used in an attempt to reduce the bladder
and rectal dose in ICBT. These include the
vaginal gauze packing and/or using various
kind of shielded applicator(12-15). We have
experimented with low cost equipment to
physically displace critical structures in HDR
intracavitary brachytherapy by using foley

balloon catheters. Because minor alteration in

the applicator position geometry may produce
a notable difference in dose received(16,17).
We hypothesize that displacement of the bladder
and rectum from radiotherapeutic source position
secondary to properly placed intracavitary
foley balloon catheter inflation can decrease
the of bladder and rectal dose from of HDR

intracavitary brachytherapy.

MATERIAL AND NMETHOD

Research design

Prospective study

Study population

This study has been taken at Division
of Therapeutic Radiology and Oncology. De-
partment of Radiology Faculty of medicine
Chiangmai University from June 2006 to No-
vember 2007. New 24 cervical cancer patients
were treated with external beam radiation
therapy and high dose rate intracavitary

brachytherapy.

Inclusion criteria
> Patients with FIGO stage Ib to lllb cervical
carcinoma.
> Treatment with high dose rate (Ir-192)
intracavitary brachytherapy using the
standard application, uterine tandem and
vaginal ovoid.
» Performance status:ECOG score 0-2 and

normal mental status.

> Age younger than 70 years old.

Exclusion criteria
> Cervical cancer patients with vaginal
involvement.
> Previous history of intraabdominal
surgery.

> Patient with urinary stenosis.

Sample size

Sample size was calculated from the
data collected from our three pilot studies. The
sample size was calculated by the following

formula.

N = (zg+ zj) (SD of difference)?

(Mean of difference)’
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Insertion
The conventional packing First

Second
Packing by used of foley First
catheter balloons Second

[ 1=0.05 Z =196

Bladder radiation dose

Patient 1 Patient 2 Patient 3
383.9 404.4 454 .4
391 275.9 415.7
361.5 456.1 500.8
456.1 I¥53.6 500.3

[]=0.2 Z.=084

SD of difference = 15.89

Mean of difference = 55.95

N = [(1.96+084)%*(15.89))°
(55.95)
N = 1 pair (2 patients)

Because the substantial difference in the calculated sample size was only 2 patients. We

decided to examine 24 samples for evaluation of the standard difference.

Study procedure

The patients received conventional
fraction of external beam radiotherapy with a
dose ranging from 50 Gy. Midline block was
done when radiation dose 40 Gy. The
parametriam was boosted to 56 Gy when the
parametriam was involved. HDR intracavitary
brachytherapy with Fletcher applicator was
given no later than the fourth to fifth week of
the external beam radiotherapy. The treatments
were interdigitated with the rest of external
beam radiation therapy once or twice a week.
All patients were received four times of 600 cGy
HDR intracavitary brachytherapy treatment. In
each time of HDR, an approximate size of

tandem and ovoid applicator was inserted.

After the applicator was inserted, we used the

two packing techniques as following.

1. The conventional gauze packing.
(control arm) (fig.1)

Figure 1 Anteroposterior and lateral orthogonal film of

conventional gauze packing, with dose point, bladder
point ( A ) and rectal point ( + )
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2. Packed by using of foley balloon catheters,
with excess tip removed, were inserted
anterior to the tandem, as near the flange as
patient geometry permitted to the vaginal apex,
posterior to the bladder. The same technique
was used to place the second foley balloon
catheter posterior to the applicator, between
the ovoids, anterior to the rectum. After applicator
and foley balloon catheters were properly
positioned and secured, 5-10 mL of contrast
media, as tolerated by the patient, was slowly
injected into the foley balloon catheters. The
vaginal cavity was packed with gauze in the
conventional manner to secure the applicator.
(Study arm;fig.2) The treatment schema was

shown in fig.3

Figure 2 Anteroposterior and lateral orthogonal film with

foley balloon catheters, with dose point, bladder point
(A ) and rectal point ( + ) and the anterior balloon
catheter (F1) and posterior foley balloon catheter (F2)

After vaginal packing, orthogonal X-rays
were taken in the two packing techniques to
assessed position of the applicator and foley
balloon catheters. Upon clinical determination,
if excessive superior spatial positioning was
present, the intravaginal foley balloon catheters
would be deflated, retracted, and reinflated to
achieve desired critical organ displacement.

Subsequently, the films were digitized,
and isodose calculations were attained using
Nucletron Plato? Brachytherapy version 14.2.6
treatment planning software (Nucletron,
Veenendaal, The Netherlands). Point A was
specified as a 2 cm point superior the cervical
os along the tandem and 2 cm perpendicular
to the tandem, in the same plane as the
mid-dwell position of the ovoids. Bladder and
rectum points were assessed using the
International Commission on Radiation Units
and Measurements (ICRU)#38 system of point
nomenclature(18). In the process of point dose
calculation, the built-in bladder and rectal
shields of the applicator were not considered.
Relative weighting(dwelling time) dependent
on size, active length, and number of dwell
positions of the ovoids was optimized.

All bladder and rectal points, both with
two packing techniques, were cumulatively
assessed as groups designated bladder point
dose with conventional gauze packing
(BPgauze), bladder point dose packing with

foley balloon catheters (BPfoley), rectal point
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dose with conventional gauze packing
(RPgauze), and rectal point dose packing with
foley balloon catheters(RPfoley). Calculated
dose was evaluated as both an absolute dose
and percentage of prescribed dose to target

Point A. Statistical analysis was performed with

SPSS version 13 (SPSS, Inc., Chicago, IL). The
dose percentile at predetermined points with
conventional gauze packing and with foley
balloon displacement were compared using

pair t-test statistical analysis.

Each cervical cancer patient \

| | | 1
HDR 1 HDR2 HDR 3 HDR 4
Vaginal gauze
Vaginal gauze packing Sians Foley balleon catheter

Foley balloon ﬂl;hﬂh"

Figure 3 Treatment schema (HDR = high dose rate intracavitary brachytherapy)

RESUL T

Twenty four patients with invasive
carcinoma of uterine cervix were entered into
the study between June 2007 to November
2007. The range (median value) or distribution
for the characteristics were: The median age
was 49 years old (age 28-70 years old), stage:
lIb:15, Illb:9.

There were ninety six experimental
studies. The average bladder and rectal doses
are the parameter for comparing between
conventional gauze packing and with foley
balloon catheter. The comparison of bladder
dose in 2 techniques was shown in table 2 and
3. In bladder radiation dose, the mean of
bladder point dose (BP) with conventional

packing and with the foley balloon catheter

were 461.50 cGy and 410.68 cGy(77.87% and
69.83% of prescribed dose to target point A).
Which was statistical significant (p=0.008).
From the according data, Foley balloon
catheters can reduce dose to the bladder in
18 patients from 24 patients. There had a lot of
variation of reducing dose ranging from 0.80%
t0 46.7%. In six patients the bladder dose were
increased. Totally the foley balloon catheters
can reduce the bladder dose 8.04%, significantly
(p<0.08) by pair t-test. This following figure 4
demonstrate the percentage of dose difference
between using conventional packing versus
foley balloon catheters(A) and percentage of
dose reduction when used foley balloon

catheters(B).
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Table 2. Bladder point dose in 24 patients with conventional gauze packing and with

foley balloon catheters

NO Bladder point dose (cGy)

HDR 1 HDR 2 Mean HDR 3 HDR 4 Mean Difference

BPgauze1 BPgauze2 BPgauze BPfoley 1 BPfoley 2 BPfoley
1 361.5 495.7 428.6 383.9 398.1 391.0 37.6
2 456.1 353.5 404.8 404.4 275.9 340.2 64.7
3 500.8 500.3 500.6 454.2 415.7 435.0 65.6
4 454.6 466.0 460.3 398.4 368.9 383.7 76.7
5 402.0 490.6 446.3 476.3 583.4 529.9 -83.6
6 252.3 355.5 303.9 236.9 258.9 247.9 56
7 89825 504.4 449.0 472.8 460.9 466.9 -17.9
8 344.2 228.2 286.2 300.8 234.6 267.7 18.5
9 461.5 418.8 440.2 353.1 355.6 354.3 85.9
10 470.0 527.5 498.8 536.3 648.4 592.4 -93.6
11 408.1 609.9 509.0 207.0 272.2 239.6 269.4
12 499.6 395.8 447.7 344 .1 443.0 393.6 54.2
13 287.7 258.8 273.3 391.7 346.5 369.1 -95.9
14 526.0 595.1 560.6 483.9 489.5 486.7 73.9
15 4251 518.0 471.6 85619 518.0 436.0 35.6
16 644.1 503.6 573.9 425.6 478.9 452.3 121.6
17 507.7 578.9 543.3 527.9 548.9 538.4 4.9
18 619.6 552.8 586.2 482.4 350.3 416.4 169.9
19 419.0 451.9 435.5 477.7 554.9 516.3 80.9
20 4481 377.2 412.7 408.0 482.8 445.4 -32.8
21 958.1 657.4 807.8 602.2 690.1 646.2 161.6
22 333.9 263.3 298.6 214.0 289.8 251.9 46.7
23 447 1 443.2 4452 293.9 303.6 298.8 146.4
24 649.4 610.7 630.1 649.4 444.2 546.8 83.3

Abbreviation BP : Bladder point dose, HDR: high dose rateintracavitary brachytherapy
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Comparison of bladder dose using foley balloon
catheters with conventional gauze packing
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Figure 4 (A)Comparison of the percentage bladder point dose difference between using conventional packing versus
foley balloon catheters (B) percentage of bladder dose reduction when used foley balloon catheters.

Table 3. Bladder point dose comparisons in all 96 insertions.

Bladder point dose Mean(cGy) Std. Diviation | Std error Mean sig
Conventional gauze packing 461.50 123.16 25.14 0.008
(control arm)

Foley balloon (study arm) 410.68 117.46 23.97

However, the rectal dose was no significant changed. The mean rectal point dose(RP)
with conventional gauze packing and with foley balloon catheter were 354.37 cGy and 349.17¢cGy
(58.65% and 58.39% of prescribed dose to target Point A) (p=0.561). The comparison of rectal
dose in 2 techniques was shown in table 4 and 5. This following figure 5 demonstrate the
percentage of dose difference between using conventional packing versus foley balloon catheters

and percentage of dose reduction when used foley balloon catheters.
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Table 4. Rectal point dose in 24 patients with conventional gauze packing and with foley

balloon catheters

NO Rectal point dose (cGy)

HDR 1 HDR 2 Mean HDR 3 HDR 4 Mean Difference

RPgauze1 RPgauze2 RPgauze RPfoley 1 RPfoley 2 RPfoley
1 370.4 286.8 328.6 379.3 346.9 361.1 -32.5
2 352.6 352.7 352.7 399.0 386.2 392.6 -40.0
3 336.9 249.3 293.1 353.1 438.7 395.9 -102.8
4 398.0 440.2 419.1 414.8 345.3 380.1 -39.1
5 295.6 259.9 277.8 242.7 229.0 235.9 41.9
6 247.9 266.4 257.2 288.6 267.7 278.2 -21.0
7 286.9 3721 329.5 331.8 285.9 308.9 20.7
8 302.3 306.2 304.3 309.3 372.1 340.7 -36.5
9 3721 361.5 366.8 357 .3 384.0 370.7 -3.8
10 329.9 448.2 389.1 336.2 358.3 347.3 41.8
11 356.3 468.5 412.4 357.0 293.6 325.3 87.1
12 355.0 384.5 369.8 367.1 379.0 373.1 -3.3
13 259.8 256.8 258.3 365.3 325.3 345.3 -87.0
14 303.3 326.7 315.0 320.9 363.9 342.4 -27.4
15 361.5 385.7 373.6 403.4 385.7 394.6 -20.9
16 377.5 360.3 368.9 382.5 334.9 358.7 10.2
17 342.8 360.3 351.6 332.4 399.7 366.1 -14.5
18 4221 420.6 421.4 360.4 416.4 388.4 33.0
19 378.4 437.6 408.0 417.0 286.2 351.6 56.4
20 319.4 326.6 323.0 354.1 316.3 335.2 -12.2
21 285.9 367.0 326.5 315.7 297.7 306.7 19.8
22 3471 351.8 349.5 328.4 387.8 358.1 -8.6
23 389.9 467.5 428.7 367.4 352.8 360.1 68.6
24 423.7 421.3 422.5 423.7 362.1 392.9 29.6

Abbreviation RP : Rectal point dose, HDR : high dose rate brachytherapy
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Carmparion of rectal dose using faley ballean
catheters with conventional gouze packing
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Figure 5 (A)Comparison of the percentage rectal point dose difference between using conventional packing versus

foley balloon catheter (B) percentage of rectal dose reduction when used foley balloon catheters.

Table 5. Rectal point dose comparisons in all 96 insertion.

Rectal point dose Mean(cGy)
Conventional gauze packing 354.37
(control arm)

Foley balloon (study arm) 349.17

Std. Diviation | Std error Mean sig
48.67 9.93 0.561
38.84 7.92

There was no serious complication during and after foley balloon catheter insertion.

Only few patients felt more pain during foley balloon catheter inflation.

DISCUSSION

The conventional gauze packing in
HDR intracavitary brachytherapy treatment has
been use worldwide for a long time. This packing
is important because the copostats have a
tendency to lie somewhat posteriorly. To prevent
deviation of colpostat, packing is placed
around the applicator. Moreover, The packing
decrease the dose delivered to the bladder and

rectum. From our study result, Foleys balloon

catheter can significantly reduce dose to bladder
compare with conventional gauze packing from
77.87% t0 69.83% (p=0.008) but no difference
in rectal dose (58.65% vs 58.39%) in conventional
gauze packing and with foley balloon catheter
respectively. We found that the bladder dose
was reduced more than rectal dose by using
foley balloon catheter. The result can describe

as in the literature suggests, much of dose
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delivered is dependent up on patient geometry
and positional stability of the applicator(20-22)
.In our study, when the patients were in supine
position, the foley balloon catheter in the
posterior to the applicator could be easily to
displaced more than the anterior foley balloon
catheter because inconsistency in the position
of the posterior foley balloon catheter more
than the foley balloon catheter in the anterior
to applicator. Eng, et al reported the shielding
effect of the foley balloon catheters placed
anterior and posterior to the tandem as our
study, but their study reported that reduction
in calculated dose with inflation of intracavitary
foley balloon catheter 16% and 17% for bladder
and rectal point(12). Kamal, et al used three-
dimension plan generated using CT image.
They reported that the significant in radiation
dose to the bladder base can achieved by
inflating the foley balloon catheter at the
anterior fornix region(13).

The issues of patient comfort, as well
as usability within a wide range of patient
geometry are not easily resolved, secondary
to standardized device size specifications. In
addition to customizable placement alteration
of balloon inflation and positioning, using Foley
balloon catheters to displace critical organs
also allows better patient comfort and tolerance.
It also shares the advantages of conventional

vaginal packing.

However, the positional regard to
balloon catheters placement must be evaluated
with every treatment, as with any HDR treatment
(24). For instance, if the balloons are placed
in a fashion insufficient to displace critical
structures, the device should be repositioned.
Similarly, plan optimization (25-26) is recom-
mended. The practical ease of this methodology
also allows for removal or deflation of the Foley
catheter balloon if planning software detects
a possible increase in dose to critical tissues,
so the patient can be assured of nontarget
tissue dose minimization.

Several investigators have studied
image-based three dimensional (3D) ICR
planning using ultrasonography, computed
tomography (CT), magnetic resonance imaging
(MRI), and positron-emission tomography
(PET) in cervical cancer. Although the studies
had some different findings, the conventional
point A plan, compared with the image-guided
3D plan, generally overestimated the minimal
dose delivered to the target volume and
underestimated the maximal doses to the
rectum and bladder (27-30). However in this
study used two dimensional treatment planning,
the accuracy for evaluation dose at bladder
and rectum may have some error. In order to
obtain more accuracy, three dimensions ICBT
planning with calculation of dose volume

histograms of bladder and rectum are proposed.
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CONCLUSION

The technique using intravaginal
insertion of foley balloon catheters is effective
to reduce dose to bladder in pelvic
brachytherapy field. In summary, with the low
cost, simple and save of implementation and
the ability to significantly reduce unintended
bladder dose, the used of foley balloon
catheters make this procedural technique a

viable option in HDR brachytherapy.

In the future research, three dimensions
treatment planning with dose volume histograms
calculation may be used to obtain more accurate
information of bladder, rectum and other
organ of interested. Furthermore, clinical
aspect of acute and late complication should

be explored in randomized controlled trial
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ABSTRACT

Purpose: To determine the results of adjuvant r

adiotherapy in patients classified as intermediate

risk after surgical staging for endometrioid adenocarcinoma of endometrial cancer.

Method: Between 1998 and 2005, 85 patients
with FIGO stage IA-IIA,B disease received
adjuvant radiotherapy following surgical staging
for endometrioid adenocarcinoma at Radiation
Oncology Unit, Chiang Mai University. Eight
patients received postoperative pelvis external
radiotherapy (WP) and fifty patients received
postoperative pelvis external radiotherapy and
vaginal brachytherapy (WP+B) and twenty-seven
patients received vaginal brachytherapy (B)
alone. Fifty-three patients were classified as
high intermediate risk disease and thirty-two
patients have low intermediate risk disease.
Median follow-up was 27 months(range 21-33
months). The end point were pattern of failure
(locoregional recurrence, distant metastasis,
or both), 2-year disease free survival (DFS) and
2-year overall survival (OS).

Results: Seven (8.2%) patients developed a
relapse. The overall loco-regional failure rate

: and distant metastatic failure rates were 2.3%
+ and 5.9%, respectively. The 2-year disease-free
: survival and 2-year overall survival for high
: intermediate risk were 61% and 53%, respectively.
: There was no difference in 2-year overall survival
: among patients classified as high intermediate
: risk versus low intermediate risk (53% vs. 58%,
. log-rank test, p=0.26) or in terms of radiation
:treatment received among external pelvic
: radiotherapy plus vaginal brachytherapy versus
: vaginal brachytherapy alone (60% vs. 60%,
: log-rank test, p=0.4).

: Conclusion: Different type of adjuvant radiotherapy
: were not statistically significant to 2-year disease
: free survival and 2-year overall survival with high
: intermediate risk endometrial adenocarcinoma.
:High intermediate risk group had trend to
: decrease in 2-year disease free survival and
: 2-year overall survival than low intermediate
. risk group.
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INTRODUCTION

Endometrial cancer is the most common
gynecologic malignancy in the United States
with an estimated 39,080 new cases and 7,400
deaths in 2007 (1). It was the third common
gynecologic malignancy detected at devision
of gynecologic oncology,Faculty of Medicine,
Maharaj Nakorn Chiang Mai Hospital. In the
2006, there were 84 patients (11.5%) with
endometrial cancer who treated in Maharaj
Nakorn Chiang Mai Hospital (2). The majority
of patients (80%) of endometrial cancers were
diagnosed of early stage (International Federation
of Gynaecology and Obstetrics [FIGO] stage
I. The standard treatment for endometrial cancer
is surgery including an exploratory laparotomy,
total abdominal hysterectomy and bilateral
salpingo-oophorectomy (TAH-BSO), peritoneal
cytology, pelvic and para-aortic lymphadenectomy
(3). If risk factors are present, that is, myometrial
invasion to 50% or more of the myometrial width
and/or grade 2 or 3 histology, adjuvant radiotherapy
(RT) is indicated to reduce the risk of pelvic
relapse. Adjuvant radiotherapy for patients with
surgical stage | and Il disease remains
controversial. Three randomized trials have
demonstrated a benefit for pelvic control with
the addition of external radiotherapy without a
clear benefit to survival (4-6). A phase Il study
by the Gynecologic Oncology Group (GOG 99)
randomized patients with the surgical stage IB,
IC, Il (occult) disease to observation or pelvic
external radiotherapy (4). The incidence of
recurrence was higher for patients in the
observation arm (12%) than in pelvic radiotherapy
arm (4%),p=0.007, though no reported difference
in survival was noted. With the subsequent
publication of the Postoperative Radiotherapy

in Endometrial Carcinoma (PORTEC) study
randomized patients with the surgical stage |
(grade | with deep(>50%) myometrial invasion;
grade 2 with any invasion; or grade 3 with
superficial (<50%) invasion) to observation or
pelvic radiotherapy (7). The 5-year actuarial
locoregional recurrence rates was 4% in
radiotherapy group and 14% in the observation
group(p<0.001). the actuarial 5-year overall
survival rates were similar in the two groups.
Vaginal brachytherapy was not permitted in
both studies. A number of groups have reported
low vaginal failure rates with vaginal vault
brachytherapy alone with limited morbidity (8-11).

Generally, adjuvant RT is recommended
for patients with intermediate- and high-risk
endometrial cancer following surgery to
decrease locoregional recurrences. It is
controversial issue about type of adjuvant RT.
Three options of RT are commonly employed:
vaginal brachytherapy (B), pelvic external
beam radiotherapy (WP), or their combinations
(WP+B).

Our treatment policy at Radiation
Oncology Unit, Faculty of Medicine, Chiang Mai
University has evolved over the last 8 years for
this group of patients. Earlier in the course of
this era, patients were treated with external
radiotherapy and vaginal cuff brachytherapy.
With subsequent publication of the PORTEC
study (7) and GOG 99(4), we have changed in
our treatment policy towards pelvic external
radiotherapy for patients with intermediate risk
endometrial cancer. The purpose of this study
is to retrospectively review the results of adjuvant
radiotherapy for surgically staged intermediate
risk patients.
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RESEARCH QUESTION

What is the pattern of failure in surgical staged intermediate risk endometrial cancer

patients with difference type of adjuvant radiotherapy?

STUDY OBJECTIVES

1. To assess the pattern of failure of whloe pelvis with (WP+B) or without vaginal

brachytherapy (WP) or vaginal brachytherapy (B) alone as adjuvant treatment for surgically

staged endometrial cancer with intermediate risk patients.

2. To assess the 2-year disease free survival and 2-year overall survival in various type of

adjuvant radiotherapy (WP, WP+B, B)

TYPE OF STUDY

Retrospective study

METHODS

The clinical records of patients treated
with postoperative radiation for intermediate

risk endometrial carcinoma fitting the criteria

Oncology at Chiang Mai University between
1998 and 2005 were reviewed. All patients
underwent surgery included TAH-BSO, peritoneal

washing, as well as a pelvic+/-para-aortic .

lymphadenectomy. All patients had endometrioid
adenocarcinoma. Eighty-five patients were

eligible to the criteria. The Chiang Mai University

Ethical Committee approved this retrospective .

record review.

Patients were stratified in to either high
or low intermediate risk group based on risk
factors defined by GOG 99(4). These risk

- factors for recurrence were defined as: tumor
© grade 2-3, lymphovascular space invasion and
. outer half myometrial invasion. Patient with high
for GOG 99(4) at the Department of Radiation .

intermediate risk (HIR) disease were defined

- as: (1) patients less than 50 years old with all
" risk factors, (2) patients > 50 years old with

. two risk factors and (3) patients > 70 years old

with one risk factor. Fifty-three patients were

: identified at high intermediate risk (HIR) and
* thirty-two patients were identified with low

" intermediate risk (LIR).

Postoperative radiotherapy was initiated

. at 4-6 weeks after surgery. For patients receiving
‘- high dose rate vaginal brachytherapy, a
. Nucletron high dose rate unit with Iridium-192

. as the source was used. Various sizes of a
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vaginal cylinder or two ovoids were used to fit :
to vaginal cavity. Patients receiving XRT were
treated using either anterior-posterior opposed
fields or a four field box technique with .
megavoltage beams. Eight patients received :
external radiotherapy, twenty seven patients
received vaginal brachytherapy alone and fifty
patients received both external radiotherapy .
and vaginal brachytherapy. The prescription :
for XRT was 46-50 Gy to the whole pelvis. Daily
fractions of 2 Gy was used. If XRT and vaginal *
brachytherapy were combined, vaginal .
brachytherapy would add two fractions of 600 .
cGy at 0.5 cm from surface of applicators. The
prescription of vaginal brachytherapy alone °

was 50 Gy to the upper one third of vagina with |

various fractionation schemes.

Patients were examined at 3-month
intervals for the first two years after treatment, *
then at 6-month intervals for the next 3 years,
then yearly afterward. Some patients were .

examined by gynecologic oncology staffs :

after follow up by radiation oncology staffs for
the first two times after complete radiation
therapy.

Time to recurrence was calculated from
the date of surgery to the time of histological
confirmation of recurrence. Time to distant
metastasis was calculated from the date of
surgery to the time of clinical or radiological
confirmation. Disease free and overall survivals
were calculated using Kaplan-Meier estimates
and calculated from the date of diagnosis of
recurrence. The log-rank test was used to
compare the survival curves. Disease free
survival was calculated from the date of
completion of primary treatment to the date of

recurrence. Overall survival was defined from

. the date of completion of primary treatment with

failure defined as death irrespective of the
cause and censoring at the date of last
contact for patient still alive. Statistical analysis
was performed using the SPSS software

version 13.0.

RESULTS

Median age of patient at diagnosis was 58 years (range 32-86 years). Patient and tumor

characteristics at the time at initial treatment are listed in Table 1.Median follow-up for all
patients was 27 months(range 21-33 months). Overall, there were seven (8.2%) patients that
developed a relapse. The overall loco-regional failure rate and distant metastatic failure rates
were 2.3% and 5.9%, respectively. For patients treated with pelvic radiotherapy and vaginal
brachytherapy, two patients developed an isolated upper vaginal recurrence and two developed
extra-pelvic disease (bone and lung). Three patients that received pelvic radiotherapy alone

developed extra-pelvic metastatic disease. The characteristics and sites of failure stratified by
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adjuvant radiotherapy modality are shown in
table 2. Among the patients that subsequently
developed recurrent disease, five patients
were initially classified as high intermediate risk
group according to GOG 99(4). Two patients
with low intermediate risk group that failed
initial combined pelvic radiotherapy plus
vaginal brachytherapy and pelvic radiotherapy

alone had lung and abdominal metastasis.

The 2-year disease free and overall
survivals for high intermediate risk were 61%
and 53%, respectively. There were no difference
in 2-year disease free and overall survival with
respect to risk factors (p=0.25 and 0.26)
(Fig 1a-1b). Among 50 patients that received
external radiotherapy with brachytherapy, thirty
patients were classified as having high
intermediate risk disease, while 20 patients had
low intermediate risk disease. Among 27
patients that received vaginal brachytherapy
alone, 17 patients had HIR disease and 10 had
LIR disease. The patients that received external
radiotherapy alone, 3 patients has HIR disease
and 5 had LIR disease. There was no difference
in 2-year overall survival among patients with
HIR and LIR disease that received vaginal
brachytherapy alone (55% vs. 39%, log-rank
test, p=0.87) (Fig 2a). High intermediate risk
patients that received brachytherapy vs.
brachytherapy and XRT had no difference in
2-year overall survival (60% vs. 60%, log-rank
test, p=0.4) (Fig 3a-3b). The median time to
recurrence for all patients was 6 months (range
5-12 months).

Table 1 Characteristics of 85 patients with

intermediate risk endometrial cancer

characteristic

Number of
patients (%)

Lymphovascular

space invasion

Yes

No

Depth of myometrial
invasion

<50%

>50%

High intermediate risk
(GOGY9 criteria)

Yes

No

Type of treatment

WP

WP+ B

Brachytherapy (B)alone
Type of surgery
Complete staging
Incomplete staging

Some pathological characteristics were

missing due to different treatment center.
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Table 2. Characteristics of the seven patients with developed recurrence stratified by treatment

modality
Time to

Age Depth of Disease |recurrence
RT (years) Stage Grade LVSI |invasion status (months) Site of recurrence
WP/brachy
1 64 IC 8 No >50% DOI 11 Upper vagina
2 68 IC 1 Yes >50% AWD 6 Upper vagina
3 39 1B 2 Yes |<50% DOD 11 Lung
4 63 I1A 2 No >50% AWD 12 Bone
WP
5 49 IC 3 No >50% DOD 6 Abdomen

56 IC 2 No >50% DOD 5] Bone,abdomen,subcutaneous
7 60 1B 3 Yes >50% DOD 5 Lung

Disease status: DOD, died of disease ; AWD, alive with disease; DOI, died of intercurrent disease; LVSI,

lympovascular space invasion

Curmsimsy Bamviesd
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Fig1. Overall survival (a) and Disease free survival (b) of all patients stratified by LIR(n=32)
and HIR(n=53)
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Fig 2. Overall survival (a) and Disease free survival (b) among patients that received brachytherapy
alone, stratified by HIR(n=53) and LIR(n=32)
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Fig 3. Overall survival (a) and disease free survival (b) for patients classified as high intermediate risk
(HIR) stratified by radiation modality (brachytherapy alone,n=17, and brachytherapy plus external

radiotherapy, n=30)

Only one patient had grade 3 rectal toxicity after vaginal brachytherapy alone, no severe

gastrointestinal toxicity was found to be related to external beam pelvic radiotherapy.

DISCUSSION

Adjuvant treatment for early stage
endometrial cancer remains controversial.
Three randomized studies in these patients
have demonstrated decrease rates of pelvic
relapse after radiotherapy without a clear
benefit of survival. In the PORTEC study,
patient with stage IB grade 2,3 or stage IC
grade 1,2 endometrial cancer were randomized
to observation or pelvic radiotherapy after
TAH-BSO(7). However, lymphadenectomy was
not routinely performed in this study. The
5-year loco-regional recurrence rate was 4%
in the radiotherapy group and 14% in the
observation group, p<0.001. The majority of
loco-regional recurrent in POETEC study were
the vagina (73%,).

In the reported GOG 99 study (4),
patients with intermediate risk endometrial
adenocarcinoma (stage 1B,IC,and IIA,B) were
randomized to observation or pelvic radiotherapy
after complete surgical staging which included
lymphadenectomy. The two-year cumulative
incidence of isolated local (pelvic or vaginal)
recurrence was 8.9% with no adjuvant therapy
vs. 1.6% with adjuvant pelvic radiotherapy (4).
The incidence of isolated vaginal recurrence
in GOG 99 was 72% of total loco-regional
recurrence. There was no difference in overall
survival observed in either study. Vaginal
brachytherapy was not offered in either study.

Vaginal brachytherapy alone has been

compared with pelvic radiotherapy plus vaginal
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cuff brachytherapy in a phase Il study that
included 540 patients with stage | endometrial
cancer. Lymphadenectomy was not performed.
Aalders et al. found a 6.9% pelvic failure rate
with vaginal brachytherapy alone compared
with 1.9% (p<0.001) in the addition of pelvic
external radiotherapy. There was no difference
in 5-year overall survival(12).

Though all of these studies have
demonstrated benefit to addition of adjuvant
radiotherapy, no overall survival benefit has
been demonstrated. The explanation is that
patients with isolated local failure can be
salvaged with radiotherapy. In a retrospective
study by Lin et al., patient with isolated vaginal
recurrence treated with external radiotherapy
and/or vaginal brachytherapy had a 5-year
disease-free survival of 68% (13). Endometrial
cancer tends to affect an older population with
comorbid illnesses, thus making a survival
benefit was difficult to detect. In the PORTEC
study, the incidence of overall complications
with radiotherapy was 26% versus 4% in the
observation arm (p< 0.0001)(14). The 5-year
actuarial rates of severe (grade 3 or 4) complications
were 3% in the radiotherapy arm versus 0% in
the control arm. The GOG 99 study reported a
statistically significant increasing of frequency

and severity of hematological, gastrointestinal,

genitourinary, and cutaneous complications
with adjuvant radiotherapy(p<0.001)(4). There
were two deaths from bowel complications
thought to be related to radiotherapy. Thus,
limitation of adjuvant radiotherapy in older
population is the morbidity associated with
whole pelvic radiotherapy.

Several authors have reported their
results with brachytherapy alone in this patient
population. In a large retrospective study by
Horowitz et al. of 164 surgically staged patients
with stage IB, IC, or Il endometrial cancer, high
dose rate vaginal brachytherapy was found to
provide excellent rate of loco-regional control.
Their overall failure rate was 8.4% with only
three (1.8%) pelvic or vaginal failure(15). From
the retrospective review, Jolly et al. found the
incidence of pelvic and vaginal failure were 4%
after vaginal cuff brachytherapy compared with
2% in GOG 99 (8,4). Late grade 2 toxicity was
significantly reduced by the use of vaginal
brachytherapy. Solhjem et al. found no pelvic
or vaginal recurrence after a median follow-up
of 23 months in 100 patients with endometrial
cancer who received only vaginal brachytherapy
(16). The summary of local recurrence and distant
metastasis after vaginal brachytherapy alone

is shown in table 3.
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Table 3

% lsolated

Loco-regional
Author Number of patients| Stage recurrence % Distant metastasis
This study 85 IB-11B 2.3 5.9
Lilie (24);2007 78 [A-11 2 7
Chadha (11);1999 38 IBG3-IC 0 8
Fanning(25);2001 66 I-11 0 3
Jolly(8);2005 50 IB-11 4 0
Horowitz(15);2002 164 IB-11 1.8 6
Ng(9);2000 77 IBG3-IC 10 4
Rittenberg(26);2003 | 53 | 1.8 5.5
Solhjem(16);2005 100 | 0 3

This study included patients with -

lymhadenectomy 81%. Because our center is *

referral hospital, some patients was operated

from other hospital. The results show a low risk .

of loco-regional recurrence following surgical

staging and vaginal brachytherapy.

Prophylactic adjuvant radiotherapy *
does reduce local recurrence but selective |
salvage therapy may be just as effective and .
vaginal brachytherapy may be adequate :
prophylaxis for local recurrent disease. This
issue is being explored prospectively in the :
current Dutch PORTEC 2 trial which is a .

multicentre randomized phase Il trial comparing

the external beam radiotherapy and vaginal

brachytherapy. PORTEC 2 trial may be able to *

answer whether postoperative vaginal brachy- .

therapy alone is adequate to prevent vaginal

relapse with a reduction of treatment-related
morbidity and a better quality of life. The trial
" seems to include patients with one high-risk
features(stage IC grade 1 or 2 and age >60
: years, stage IB grade 3 and age >60 years,
stage IIA any age grade 1 or 2, stage lIA any
age grade 3 with less than half myometrial
invasion)

This study was examining the failure
patterns with vaginal brachytherapy alone,
pelvic radiotherapy alone and combined
pelvic radiotherapy plus vaginal brachytherapy
in high intermediate risk by GOG 99 criteria. It
- was difference to GOG 99 criteria, we use
depth of myometrial invasion <50% or >50%,
GOG 99 used outer third myometrial invasion.
There was a higher proportion of patients in

: our analysis that were classified as HIR
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compared to GOG 99 (62% vs. 34%,respectively).
In GOG 99, the HIR group of patients accounted
for two-thirds of the recurrence and two-thirds
of cancer related death. Two of the seven
patients in our analysis that developed a
subsequent recurrence initially were classified
as high intermediate risk disease. Though there
was no statistically significant difference in
disease-free survival between the LIR and HIR
subgroups (p=0.25), there was a trend towards
decreased DFS with the HIR patients. The limited
patient numbers likely precluded any statistical
difference from being detect. Though the
numbers were low, there was no difference in
DFS among patient at HIR that received
pelvic and vaginal cuff brachytherapy compared
with brachytherapy alone. Pelvic radiotherapy
alone can not be analyzed and shown in
survival curve due to small number of patients
(only three patients). Our results confirm that
vaginal brachytherapy alone is adequate
local therapy in HIR group and did not result
in higher rates of pelvic failure. Adjuvant
radiotherapy modality were not effect to DFS

and overall survival.

Five patients developed distant

" metastasic disease (5.8%). In GOG 99, the use
. of radiotherapy did not appear to have an
: impact on rate of distant metastases in the no
adjuvant treatment versus radiotherapy groups
*(6.4% vs. 5.3%)(4). Because of the limited
. number of patients, we did not identify any in-
: dependent predictors of relapse in our group
of patients. Six in seven patients who recurrence
‘and distant metastasis had >50% depth of
- myometrial invasion, five patients were older
- than 50 years and only one patient had grade
1 endometrioid adenocarcinoma. Five in seven
* patients were classified as distant recurrence
" and median time to recurrence was 6 months
. (range 5-12 months). Risk factors for distant
. relapse have been described by a number of
Egroups. In a study by Mariani et al., deep
" myometrial invasion (>66%) was identified as
. the most significantly predictive factor of
. disease related survival, relapse free survival,
Eand distant failure (<0.001)(17). Other risk
‘factors for distant recurrence have been
. described including lymphovascular invasion,
:histological grade, cervical stromal invasion,
Epositive lymph nodes, and positive cytology
. (18-23).

CONCLUSION

In summary, we conclude that among patients with high intermediate risk endometrial

adenocarcinoma, different adjuvant radiotherapy modalities were not statistically significant to

improve disease free survival and overall survival. High intermediate risk group had trend to
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decrease in DFS and overall survival than low intermediate risk group. For patients with high
risk of distant failure, future clinical trials should also examine the role of adjuvant systemic

chemotherapy in this group.
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Cisplatin vs. Mitomycin in  Concurrent
with Radiotherapy for Locally Advanced
Cervical Cancer

Vimol Sukthomya MD, Vicharn Lorvidhaya MD,
Ekkasit Tharavichikul, M.D.

Pimkhuan Kamnerdsupaphon MD, Imjai Chitapanarux MD,

Mm‘ Therapeutic Radiology and Oncology, Faculty of Medicine, Chiang Mai University

Purpose

The primary objective of this study was to compare the time to progression and overall

survival of the 2 concurrent radiochemotherapy regimens (radiation + mitomycin vs. radiation + cisplatin)

for locally advanced cervical cancer.

The secondary objective was to estimate the response rates and toxicities of the 2

treatment arms.

Introduction

Invasive cervical cancer is the fifth
most common cancer disease worldwide and
the second most common tumor dependent
cause of death in women (1). Since introduction
of cervical cancer screening the risk of dying
from cervical cancer has been reduced to
approximately 70% in industrial countries due
to early diagnosis. Screening has not helped
to improve stage-related prognosis, and
despite the dramatic advances in diagnosis in
recent years, a considerable number of patients
are still presenting with advanced cervical

cancer(2).

The cervical cancer was the most common
female cancer in the northern part of Thailand,
accounted for 19.6% of all newly diagnosed
cases. It was the most common malignancy in
the age-group 30-59 and the second most
common cancer death for females with the
mortality rate 11.0 per 100,000 population,
accounted for 13.2 % of all cancer death (3).
Recently the treatment of choice for advanced
cervical cancer (FIGO stages |IB-IVA) was ra-
diotherapy, where patients receive a combi-
nation of external beam radiation and intrac-

avitary brachytherapy (4-7). Since 1984 a num-
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ber of small phase Il studies have been published,
indicating that the combination of radiotherapy
with platinum-containing chemotherapy could
prove advantageous for these patients (8-21).
These data have been extended and confirmed
in large, prospective phase Il studies, which
clearly show that this combined modality
therapy, especially with platinum-containing
regimens, can lead to a prolonged time to
disease recurrence and an increase in overall
survival (22-26). Therefore combined modality
therapy with radiotherapy and simultaneous
application of platinum-containing agents is set
to rapidly become the standard of care in this
patient population. However our own study
using Mitomycin C current with radiotherapy
(27) also showed similar result as the reports

using Cisplatin concurrent with radiotherapy.

Material and Methods
We enrolled women of under 65 years

of age who had stages |IB through IVA
squamous cell carcinoma, adenocarcinoma or
adenosquamous carcinoma of the cervix
according to the staging system of the
International Federation of Gynecology and
Obstetrics from May 2004 and December 2006.
All cancers were confirmed histologically by
the pathologist. Women with a Karnofsky
performance status of 70-100% and complete
blood count, renal, and hepatic functions that
were within normal ranges were eligible for the

study. Patients with disease outside the pelvic

cavity and distant metastases were excluded.
Each patient was required to undergo a
complete physical examination, a pelvic
examination, chest radiography, cystoscopy,
proctoscopy, and intravenous pyelography or
abdominal computed tomography to determine
the clinical stage of the cancer. Patients were
required to understand the trial and provide

written informed consent.

Radiotherapy:
All patients were scheduled to undergo

external beam irradiation, and intracavitary
brachytherapy, and they randomly assigned to
receive 1 of the 2 chemotherapy regimens
during the period of radiotherapy. The prescribed
regimen of radiotherapy was identical in both
groups. External-beam radiation was delivered
with anteroposterior and posteroanterior
opposed beams or the use of 4-field box
technique. The fields could be modified to
include areas of known tumor. When cancer
extends to the lower third of the vagina, it is
prudent to cover the full length of the vaginal
canal and to electively treat the inguinal lymph
nodes. The total dose of external beam
radiotherapy was 50-60 Gy given in fractions
of 1.8-2.0 Gy five times a week for 5-6 consecutive
weeks. Central shielding was performed by a
4-cm wide midline bar after the dose of 40-44
Gy has been delivered. The radioisotope used
for high dose rate (HDR) intracavitary
radiotherapy was Iridium-192 (Ir-192) The first
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intracavitary treatment was performed after the
additional external-beam therapy was delivered
with a central shielding. We gave 4-6 sessions
of HDR brachytherapy using Fletcher's type
applicator to each patient. The rectal dose was
limited to less than 60 % of point A. The
brachytherapy was performed within 2 weeks
after the completion of pelvic irradiation, with
the goal of keeping the total treatment time
under 8 weeks when possible. The aim is that
all patients receive a total cumulative dose to
point A ( areference location 2 cm lateral and
2 cm superior to the cervical os) of at least 75
Gy. The suggested maximal doses to bladder
and the rectum were 70 and 65 Gy, respectively.
Within 24 hours after the first radiation fraction
was administered, patients in both groups

received the first dose of chemotherapy.

Chemotherapy :
The patients were randomly assigned

to receive one of the two chemotherapy regimens;
which were given concomitantly with external
beam radiotherapy.

Arm1: Cisplatin 40 mg/m°/day on weekly
schedule for 6 cycles

Arm2: Mitomycin C 10 mg/m’ on day 1 and 29

Results:
Between May 2004 and December

2006, 343 patients with locally advanced
carcinoma of the cervix, FIGO Stage IIB-IVA,
were entered into this study. The patients were
randomized into 2 arms. Table 1 shows the patient
characteristics of both groups. They were
balanced in number and median age. However,
Arm 1 had more stage IlIB-IVA and more

squamous cell histology compared to Arm 2.

Table 1. Patients Characteristics

Arm 1: Cisplatin Arm 2: MMC
Number of Pts. 170 (49.9%) 172 (50.1%)
Stage 1IB 110 96
A 2 2
B 59 72
IVA 0 2
Complete Rx. 168 167
Incomplete Rx. 3 5
Median age 49 50
Histology
Squa. Cell CA 137 152
Adeno CA 29 19
Adeno Scc CA 5 1
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The median follow-up time was 17.5
months(2.1 - 42.0 mos.). The 3-year actuarial
disease-free survival (DFS) was 76.2%, and
66.3%, forarms 1, 2 respectively(Table 2). The
local recurrence was 7.0%, and 17.4%, for
arms 1, 2 respectively. The metastatic rates

Table 2. Pattern of failure

were 13.4%, and 15.7%, for arms 1, 2 respectively.
At the time of analysis, there were minimal late
side effects, especially in gastrointestinal and
genitourinary systems (Table3). Figure 1 and
2 shows the disease-free survival curve and
overall survival curve, repectively.

Total patients
Relapsed and Progressive disease

No evidence of disease

30 (17.5%)
130 (76.2%)

171 172
46 (26.7%)

114 (66.3%)

Late complications were evaluated for all
patients who received the radiochemotherapy.
Acute adverse effects occurred during or within
3 months from the end of radiation therapy.
Thereafter, the late effect were utilized, according
to the RTOG criteria . Acute side effects were

Table 3. Late complications

generally tolerable in both arms, and most of
the patients completed the treatment. Bone
marrow toxicity was comparable in both
treatment arms. The types and frequencies of
late complications are shown in Table 3.

Arm 1: Cisplatin 6 1 1 0
Arm 2: MMC 7 2 0 0
Rectal complication Grade 1 Grade 2 Grade 3 Grade 4
Arm 1: Cisplatin 10 0 0 2
Arm 2: MMC 10 3 5 1
1.0+ T == Capistin
—a— Clsplaiin
|, T | S
i 0.5+ § .
B o 5
§ %
£ 024 w3 IEE
g = .00 [N ]
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Figure 1 : Disease-free survival curve

Figure 2 : Overall survival curve
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Figure 3 : Disease-free survival of Stage II1B patients

Figure 4 : Disease-free survival of Stage IlIB patients

Discussion:
From May 2004 and December 2006,

there were 343 locally advanced cervical
cancer patients entered onto the study. All
patients received concurrent radiochemotherapy
as a primary treatment. There were 170 patients
in Arm 1 (RT + cisplatin), 172 patients in Arm 2
(RT+ Mitomycin). From the analysis, we found
that the 3-year disease-free survival rates were
significantly different favoring Cisplatin Arm
(Arm 1). The disease-free survival curves
(Figure 1) showed the difference, favoring
Arm1 (p=0.006). However, the 3-year overall
survival rates were not significantly different
among the 2 regimens. The overall survival
curves(Figure 2) showed the trend of the

inferiority of the Mitomycin Arm (p=0.19) when
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