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19924 1195E] 19984 3971A) AZARtoz A5}

3 ZAF BAAAE e FE T AN EE 9By
AXag TH2ZAXNES BF Al 182 249
A 2399 F 24%¢ oz gk ¥ 87 12
& AL olF AEE AP PAoln 3L Az ¥ 24
2AllA FeE Sgich AZS 19924 1192 9613 79
A NEE ARG P2} 122708 A gs) 24
¥ I4%FE THAEE lineA (AYoZHE ¥ 2 am
ol Sl BRARE 3 Gy2 59 334 6~103)
At Folich o AL 554193 Y BEE 2640
A 85AIGt. Wy EE 177} 359, May)7) 359, Ibr)7}
3970l W] ool 139olQirt. o] F TAH WA
EE A 82 5590l 5 F AN EE A
& e 679l gelsietade AuY Al 19
oI olF Muzsanls AP ik 1elgich
gAe] 34 FHALE 9NAC~96AD)eIYT. BEE
1996\ 8UHE] 1998 3¥U7kA) X2 F APl 1oz 9
Bt 287k AR ¥ line-Adl 4 EE 45 Gy2 2
AL F2 2314 6~83) 243 Folrk Ao FoF o
B S0AIa A% EEE 3adlolA 247144k Wy
2 D7) 369, Oaz)7} 244, 1b7)7} 339, LI7] o]4o] 9
ol XA wAAXgE AHgE sAeE 53l
TE F PAANES WG SR 497olgich ettt
SRS AR 3RE 309olglm o]F AB=3etewe
A2 AR 16%olgiek hake) Fob 277 02471
U(@d~54719)0) 3 H(Table 1).
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of et

N ml o

o gRtel WE FGO Wrlel st AAssin e
RSO Rzt A%, FY XA, A0Y A9zds
AN, AR AN, G A4, A B3

O

T A3 gode Adagic

3. MEHIs™AA

AEGA2ALS ZE SRl WY BA AR 2
FAAER AALATL 2AANEAL NF0E a4
% & AN WAL 44 Fo Welnmados
st

1) RHAIMR|R
L HAAR EE 10 MV X-4A8 ALdle] 4 boxfield v}

oz HEuhel uid 1.8 Gy ¥ # 53] Bd=AE 39
om PAAZAGY e AFRPRAIL 15~16x
15~16 cm, 4ZtjekzAE 9~10X15~16 cmoZ 3}

W7 U Fgolie] mebd 45~54 GyE EAdT 45~
504 Gyolld 4% 5 omE Fawiel 249 WAR 2AS
HAehglon] midline blocke AgetA] ghteh Mb7) o))
Fupsel) Aeadel 9T AS 274 Joel o 2 Gy
4 3~53) 27A2AE ARG FE ¥ PAD A2 T
AL AU ot YA A o) T W e
2E AE ot 58 sgel WAL ZAE FolEE

Table 1. Patient Characteristics

Group A Group B
Patient number 122 102
Median age 55 (26~85) 50 (34~82)
Histopathology
Squamous 114 (93.4%) 93 (91.2%)
Adenoca 8 (66%) 8 (78%)
Small 0(00%) 1(10%)
FIGO stage
1 35 (28.7%) 36 (35.3%)
Ila 35 (28.7%) 24 (23.5%)
IIb 39 (32.0%) 33 (324%)
I, 1Iv 13 (10.7%) 9 ( 8.8%)
Radiation aim
Post-operative RT" 67 (54.9%) 49 (48.0%)
Radical RT 55 (45.1%) 53 (52.0%)
Chemotherapy 34 (279%) 30 (29.4%)
Neoadjuvant chemotherapy 24 (19.7%) 16 (15.7%)
Hemoglobin (mg/mL)
<10 12 (19.8%) 11 (10.8%)
>10 110 (90.2%) 91 (89.2%)
Weight (kg)
<65 87 (71.3%) 68 (66.7%)
>65 35 (28.7%) 34 (33.3%)
Diabetes mellitus 12 (98%) 8 (7.8%)
Median external-beam irradiation
dose (Gy)
Post-operatve RT 54 (45~54) 54 (45~54)
Radical RT 54 (45~64) 54 (45~64)
Median brachytherapy dose to
line-A (Gy)
Post-opserative RT 30 (18~30) 24 (24~27)
Radical RT 30 (18~30) 27 (24~32)
Median follow-up duration 494 month 424 month
Median brachytherapy duration 23 day 18 day

"Radiation therapy
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itk AT 9 BT A¥AAzARE £¢ F A4
BollMe 45~54 Gy (T8 54 Gyl 248 WX 5
o4& 45~64 Gy (543 54 Gy)Z o]} gigict.

2) ZUZ¥x=

AAFE ZHXEE ol2lv) Fridium)- 1925 Agslo] Z
A WA X E3AE tandem} colpostat &2, ¢ & wb
AR 8FNAE colpostate @ X 2slgdet. w] X 2A)njch
vaginal guaze packingg sto] W 8 ol zAEE 4%
< €93 &Ml =GA 7 mLE balloonings}it 27kl
HHEE FARte] W R 9 A Awie JXE
sierslel 2AAFE Falgich ofol digt 71¥8e ICRU
report No. 380l whgkth AFollA] line-AS] FHzA L F&
F AN B ZHFH WAAX Sol4 B 18~30
Gy (4% 30 Gy)3lth. Line-A9] =Alekol] et 2|4 o Wb
9] AL Fdzkel 747 032, 0610tk BF-ollA line-
A9 ZAHEAZRE ¢ F PAAXETIAE 24~27 Gy
(T3t 24 Gy), 2AF BALAENAE 24~32 Gy (59}
# 27 Gy)3ick. Line-AS] z=Alekdl] tidt A o W] =
AL Fdghol 27t 033, 0.660]%ic}.

5. £EXXA}

PAAANE F FH2AE RE AN X8 $4 %
R Ui, agls 2 F 1dzhe ol 37/09utd, 29 3ElE o)
4a7igduid, 3WREE o 6/ldnlch SAREE duld A
Failomw wf FHzAA N AZARAANED A4 9
CEAS} SCC F4EAEL FA%I%on 1dup} F3 X-A
AAE AgEt 2X3 AN S-S X8 FE £ H
Mol Z71EHEDE St ZE Aol 1dalel] B5
S AE EEed S Adsch AZARAANER HA
& = QUAAE o) Aol & AF 1-2F ol )
AAE AT AFL A ol A4S HY A% A
st sdedold ArlgEAdEd g slod Aol Ape
H7rslgieh. AR AL A 2AAAE Asie]
A8k ¢EZFL Pilepich SV0| AA&F RTOG morbidity
grading systemol] We}A grade 1614 5744 WUrolA] Hrtst
S tHTable 2).

6. SRz

FATANAE KeplanMeierf & o] 8al] FLAolge
AT FaAI o] Uit HlLE Logrank testZ SH31
oh el d8e vAE ARE Coxzyol ) RAs
3 FaAlEe WA UL AEez sl

W) AL A At A" ARE 78R 8

g4

AT 32} 1227 F 809(65.6%)2] Al B E
B3 199(156%)S] AloA] ThAfe] gidlem 179
(139%)9 gAellA 97 Aol7t UR 2 TaAM 9 4FA
o7t ¥ JAUR PR 65 @.9%)01ck. TR WAAX]
237 559 199(345%)0] FEAE R 5 F 3
ARAAZRA} 679 FolAE 6BO0.0% TaALe] Uit
(Table 3).

B9 &2l 1027 F 79%(77.5%)2 BAllA SHFNE
HAR 129(11.8%)NA Fade] UAT TH(6.9%)] =}
oA YAHol, 47(39%)2 FAlelA YAHH |9} LAY
o] Tl Uitk XA WAAX AT 538 FolAe
157(283%)9] 4L Y3 & F PAIA 23R} 497
N 45(82%)8 ALl JAickTable 4).

AT 5] T&Aol &L 80% B2 M4%E FANH &

Table 2. Morbidity Grading System

Grade 1  Minor symptoms requiring no treatment
Grade 2 Symptom responding to simple outpatient
management
Life style not affected
Grade 3  Distressing symptoms altering patients life style
Hospitalization for diagnosis or minor surgical
intervention may be required
Grade 4  Major surgical intervention or prolonged
hospitalization required
Grade 5  Fatal complication

Table 3. Patterns of Failure by Radiation Aim and FIGO
Stage in Group A

Stage NED* LR'" DMT LR+DM Total
I Post-op RT® 23 3 2 0 28
Radical RT" 7 0 0 0 7
Ila Post-op RT 22 0 6 1 29
Radical RT 5 0 0 1 6
Ib Post-op RT 5 2 3 0 10
Radical RT 15 9 4 1 29
I, IV Radical RT 3 5 2 3 13
Total 80 19 17 6 122

*No evidence of disease, "Local recurrence, TDistant metas-
tasis, ®Postoperative radiation therapy, 'Radiation therapy
of radical aim
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Table 4. Patterns of Failure by Radiation Aim and FIGO
Stage in Group B

HE 2 40 0 ASERYS NHEE 2

[
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o

Table 5. Late Complication by Radiation Aim and FIGO
Stage in Group A

Stage NED* LR" DM" LR+DM Total
I Postop RT? 29 2 0 0 3
Radical RT' 4 1 0 0 5
Ila Post-op RT 13 0 3 0 16
Radical RT 6 2 0 0 8
IIb Post-op RT 0 1 0 1 2
Radical RT 23 4 3 1 31
I, IV Radical RT 4 2 1 2 9
Total 79 12 7 4 102

*No evidence of disease, 'Local recurrence, "Distant metas-
tasis, *Postoperative radiation therapy, 'Radiation therapy
of radical aim
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Fig. 1. Overall local control rate by high-doserate brachy-
therapy fraction size in radical radiation therapy patients.

1.0 1 i T
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Fig. 2. Overall local control rate by high-doserate brachy-
therapy fraction size in post-operative radiation therapy
patients.

Stage G1 G2 G3 G4
(B'/R") (B/R) (B/R) (B/R)

I Post-op RT? 1/1 2/2 1/1 0/0
Radical RT' 1/0 0/0 0/0 0/0

Ila Post-op RT 2/0 2/3 0/1 0/0
Radical RT 0/0 0/0  0/0  0/0

b Post-op RT 0/0 0/0 0/0 0/0
Radical RT 0/0 2/4  1/0  0/0

I, IV  Radical RT 0/0 0/0  0/0  0/0
Total 4/1 6/9  2/2  0/0

‘Grade, "Bladder complication, "Rectal complication, *Post-
operative radiation therapy, 'Radiation therapy of radical
aim

AL 1ok p=04523) BTolA T £ FaAo]g9
73%-E Bk A WAAX AT Aol 629%, B
o] 769%2] 59 FaAolE&E velWon SAEA Xo]
£ UAhchp=02557)(Fg. 1). ¥ F HALXETINE A
Fol 91.7%, BFo] 91.6%2 5 F&Alo]8-E Hrkp=
0.8867)(Fig. 2).

W7gE 2 o dAs Aol 969%, BFo] 917%
(p=0.62), Taol| A= AFo] 942%, BF0] 91.7% (p=0.6605)] 5
d FA&All &S Jelion bl Aol 664%, Bol
712%) 5\ FEAA]&(p=04327)& vVielith 17| o)Al
Al 5 FaAolES AT BTolA 42 294%8} 55.6%
A th(p=0.4949).

S F 529l Jebhga ofF whagel] didt W
o] 277, AAol izt o] 34a] Jelkon 9galME
uhah Aol digh o] FAlell vebgeh vl it
S AKX E & 3370HA 40 Aolol] vrERY:
o Zo} MPAA|E 10/Yol FAo iyt PSS
WAAXE 3 1IHENA 807HY Aolol] Velton Fot
AR 71 19719090t ATl S F 229(18%)S] ¥ %
o] WhAEIRIIL o|F grade 2 o] FHF-E 17HoNA IEL
WYow(Table 5) BTl & 300(294%)28] g¥Fo] WA
813 grade 2 o] 4] 2 28 o] cHTable 6).

Aol gt IS AFellA 127H(9.8%), Bl 227
(21.6%)0] YrBst T AT grade 27} 119 grade 3] |
i o]t o]F 11HolA £, 19ollA #Hlodo] wAsgich
Bl A+ grade 10] 19, grade 27} 119, grade 3o] 44,
grade 47} 67go] WAIEAct. o]F wHHSG FUP} 19, 15
rdo] &, 49o] Ak, 20| FF-& Erh Grade 4
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Table 6. Late Complication by Radiation Aim and FIGO
Stage in Group B

Table 7. Risk Factor of Late Complication (Univariate Analy-
sis)

Stage Gl G2 G3 G4
(B'/R") (B/R) (B/R) (B/R)

I Post-op RT® 0/0 4/5 3/1 0/2
Radical RT' 0/0 0/0 0/0 0/1

Ila Post-op RT 2/1 3/1 0/0 0/1
Radical RT 0/0 0/1 0/0 0/0

Ib Post-op RT 0/0 0/0 0/0 0/0
Radical RT 0/0 1/2 0/2 0/1

III, IV Radical RT 0/0 2/2 0/1 0/1
Total 2/1 10/11 3/4 0/6

‘Grade, 'Bladder complication, "Rectal complication, *Post-
opserative radiation therapy, 'Radiation therapy of radical
aim

olE A o|Fol AF
Fgo) A A %‘"”"d“ tﬂﬂ ﬁﬁé’:-‘i Zo] ety
ukgol] gk Zo AFOA 129(9.8%)0] WS
grade 3 o] o] zm'ola;h:} BFolAE 158 (14.7%)014 &
Fol LAqslglon grade 3 o]do| 37olqick. 2EHo| AF
olA 79, BEollA 10%e] whAieie). Fo] whagt Aol
Al 27, BEellA 3% 2 AU1A J9XEE 2slgidh
2 9] oE sl digt S Mns S, wlnsls, 2a
7 Eoldeh
el Uidk AHAARA TARE THXEY BIA
3 Gys} 4 & 45 Gy), vho] 604 ojste} 3}, W7|@7),
Ma7], Ib7], M7) oi4p, X3 BAAXES) $4 & vy
AX g, ke oF, A8A AL $X(10 mymL =gk
3} o)A, P of B, Hluk6s kg olste} xab), w9 Ak
o] FAZFE 3fsigich. AA| SAlollA LA Sl o)
61 SRR aAFE THXEY] B g
TF FHFe] How(p=0.0405) o} QA= FoI3 A
£ HolA Fsigich wage] §Sol iyt dUuEkE )
A3 gE el 24 dsled F8AHp-
0.115), ehan] (=013 I ¢ AR(E-0.10737} 27
;G FA4E Tk FAe] @Sl gk gguEE

2

HellAe A EEAFHE=00147)0] FAF AHE B

(Table 7).

¢ ¥ PAAAEE AT BATE oS P
o HE DAY BHolA S8 IAE Bl AL
Fe) FHBE-0067)0I9lc TARE TINZ $LAY

o.,.. of)

Complication

Total Bladder Rectal

HDR® fraction size p=0.0405  p=0115 p=0.0147
3 Gy (n=122) 22 (18.0%) 12 ( 9.8%) 12 ( 9.8%)
4 or 45 Gy (n=102) 30 (294%) 15 (14.7%) 22 (21.6%)

Age p=02701  p=021 p=0.4446
<60 (n=159) 40 (25.2%) 22 (13.8%) 26 (16.4%)
>60 (n=65) 12 (185%) 5 (7.7%) 8 (123%)

FIGO stage p=03541  p=03846 p=0 4227
I (n=71) 21 (29.6%) 12 (169%) 13 (18.3%)
Ila (n=59) 5 (254%) 9 (153%) 8 (13.6%)
IIb (n=72) 11 (153%) 4 (5.6%) 9 (125%)
I, IV (n=22) 5(227%) 2 (91%) 4 (182%)

Radiation aim p=03393  p=01073  p=0.8333
Post-operative (n=116) 33 (284%) 20 (17.2%) 19 (16.4%)

Radical (n=108) 19 (17.6%) 7 ( 65%) 15 (13.9%)
Chemotherapy p=03835  p=0.13 p=0.7575
+ (n=64) 17 (26.6%) 11 (17.2%) 9 (14.1%)
- (n=160) 35 (21.9%) 16 (10.0%) 25 (15.6%)
Diabetes mellitus p=08795  p=09892  p=0.6018
+ (n=20) 4 (20.0%) 2 (10.0%) 2 (10.0%)
- (n=204) 48 (23.5%) 25 (12.3%) 32 (15.7%)
Hemoglobin level p=02099 p=032 = p=0.2429
(mg/mL)
<10 (n=23) 7 (304%) 3 (13.0%) 4 (174%)
>10 (n=201) 45 (22.4%) 24 (11.9%) 30 (14.9%)
Obesity (kg) p=01128  p=0.06 p=0.2189
<65 (n=155) 39 (25.2%) 22 (14.2%) 26 (16.8%)
>65 (n=69) 13 (18.8%) 5 (72%) 8 (11.6%)
Rectal dose (Gy) p=0.4169 p=0.3658
<68 (n=189) 43 (22.8%) 28 (14.8%)
>68 (n=35) 9 (25.7%) 6 (17.1%)
Bladder dose (Gy) p=0.1386  p=0.4434
<73 (n=162) 35 (21.6%) 19 (11.7%)
273 (n=62) 17 (27.4%) 8 (12.9%)

"High dose rate brachytherapy

(0086012 FelsAE ghskort Aol Ae4E PHFe
e Pasigdeh 2AY PAAAEE AWE BATE
oz guZel e BYRFEANNE THFE 24
NES) FYARE-0030)0] 5T PHFE AL P&
#siet.

okl ZHE

AAES Bax A9 JAAHL oA A7
< rolA A9 83 FAAX B aFE 2
A ge| FeAsg odEA N8 F FL vz Aol
F T Aeldle 74 Toll E3= A 7h 12297 1027
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Table 8. Comparison of High-dose Rate Brachytherapy Resulis ot Uterine Cervical Cancer

. External HDR e .
Study ::xtrlg:etr ra((iii(e)lstion brarcilgitl?;l:py Local control rate Late corr:t};hcatwn %ﬁ;;ﬁiﬁfoﬁf
Kapp et al. 161 488 Gy 85 Gyx2f 93% (Ib), 60% (II), 11% moderate FIGO stage
({Ib~1Vb) 6.6 Gy x3f" 47% (b} 3.7% severe
47~53 Gy x4f'
Selke et al. 187 46 Gy 8~10 Gyx1~3f 66% (Ib), 83% (lla), 8.2% (G13~4) Rectal dose (>54 Gy)
(Ib~1Va) 78% (IIb), 88% (Illa),
40% (IIb)
Ichiro et al. 253 469 Gy 5~6 Gyx5~6f 909% (Ib), 100% (Ila), 68% (G'3, R")
(0~IVb) 3.75 Gy x8f' 87.6% (Ib), 100% (Illa), 81% (G'4, R")
738% (ilib), 53.8% (IVa)
Chen et al. 128 40~4 Gy  5~7, 2 Gyx3~4f 95% (Ib~1la), 92% (IIb), 31% (G'3~4, R")  Rectal dose (65 Gy)
(b~IVa) 10~14 Gy b' 76 (1), 45 (IV) 47% (G'3~4, B} FIGO stage, 70 years>
Whag et al. 173 40~44 Gy 7.2 Gyx3f 94% (Ib~Ila), 87% (Ib~1la), 7% (G'3~4, R7)
{Ib~IVa) 6~14 Gy b' 72% (HIb~IVa) 11% (B%), 38% (R")
Roman et al. 87 46 Gy 8~10 Gyx1~3f 89% (Ila), 82.5% (IIb), 125% (G'3~4)
({la~1lIb) 50% (IIT)
Ferrigno et al. 138 45 Gy 6 Gy x4f 66.7% 123% (G'3~5)
(~1m)
Souhami et al.' 50 46 Gy 10 Gy x1~3f 3/3 (lla), 14/17 (llb), 26% (G13~4)
(la~1Va) 1/2(llla), 17/25 (ITIb),
2/3 (IVa)
Our result’ 108 45~54 Gy 3 Gyx6~10f 84.6% (la~Tla), 75% (IIb), 6.8% (G'3~4) Fraction size of
a~1v) 4~45 Gy x6~8f 454% (I~1V) high-dose-rate

brachytherapy

“Fraction, 'Grade, "Rectal complication, $Bladder complication, 'Parametrium boost dose, IConcurrent chemoirradiation study, *Radical aim only

°oF nksln $AE 5 Heke W wrl, FEX gl
o, dAL X, uluh, Bk, Yol Fof ool ujXE
A5 EFo E xo)7} glgich =3 AEAE gUtles
Z1E38Q AR A& Aoz AZFEt adds 23A
ol ¥8Azke 3 GyollA] 4 Gy ¥ 45 GyE A3 o)
line-Aol] tHEF AE3HA-G-J A 2k(biologically effective dose;
BED)g AWtsledA E83145 AASAT ole v ¥
¢ wgerd

BED=ND{1+D/( e/ 5)}

N=333l5, D=224%, o/B=10)

olo]] WEm 3 GyzZ 103] X883t T 4 GyE 73] A&
g &, 45 GyZ 63] x&3 & BED7} 39~392 Gy A%
2 ol TN fA%E AEEH {fAEAF| line-Ad] =4
Heickn & 4= Qiich AEHo g ARES AG7AHLS
A gollA ZAFE THXEY FEAH EE3eHe o
2A si5ie 759 Afute dg 7 sk

AZ7RRYY 34FE TAAEE 24 Zdvidt oekdt
w¥Adgo] ALE A et 197 dollA] ¥ Fo] Hagt
AZ7REgY aAFE THXEY T3 Hio] wan B
S point-Acl] 3~5 Gy, FE3AFE 6~133 2 vhEbK:
3 39]e] Ruell wEr point-Acl] 3~16 Gye] HeAleko]

2~169 335 kAl ALEz ok AR B
axl AF7ARGe A WAANER ARAAA Rt
aAEE X 8] ARE AhEd dPgHeR 7] F%
oA 0% o4, I7ldNE 60~R2%, 17| o]gdlA=
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—— Abstract

High-Dose-Rate Brachytherapy for Uterine Cervical Cancer :
The Results of Different Fractionation Regimen

Won Sup Yoon, M.D., Tae Hyun Kim, M.D., Dae Sik Yang, M.D.
Myung Sun Choi, M.D. and Chul Yong Kim, M.D.

Department of Radiation Oncology, College of Medicine, Korea University, Seoul, Korea

Purpose : Aithough high-dose-rate (HDR) brachytherapy regimens have been practiced with a variety of
modalities and various degrees of success, few studies on the subject have been conducted. The purpose
of this study was to compare the results of local control and late complication rate according to different
HDR brachytherapy fractionation regimens in uterine cervical cancer patients.

Methods and Materials : From November 1992 to March 1998, 224 patients with uterine cervical cancer
were treated with external beam irradiation and HDR brachytherapy. In external pelvic radiation therapy,
the radiation dose was 45~54 Gy (median dose 54 Gy) with daily fraction size 1.8 Gy, five times per
week. In HDR brachytherapy, 122 patients (Group A) were treated with three times weekly with 3 Gy to
line-A (isodose line of 2 cm radius from source) and 102 patients (Group B) underwent the HDR brachy-
therapy twice weekly with 4 or 4.5 Gy to line-A after external beam irradiation. Iridium-192 was used as
the source of HDR brachytherapy. Late complication was assessed from grade 1 to 5 using the RTOG
morbidity grading system.

BResults - The local control rate (LCR) at 5 years was 80% in group A and 84% in group B (p=0.4523). In
the patients treated with radiation therapy alone, LCR at 5 years was 60.9% in group A and 76.9% in
group B (p=0.2557). In post-operative radiation therapy patients, LCR at 5 years was 92.6% in group A
and 91.6% in group B (p=0.8867). The incidence of late complication was 18% (22 patients) and 29.4%
{30 patients), of bladder complication was 9.8% (12 patients) and 14.7% (15 patients), and of rectal compli-
cation was 9.8% (12 patients) and 21.6% (22 patients), in group A and B, respectively. Lower fraction
sized HDR brachytherapy was associated with decrease in late complication (p=0.0405) (rectal complication,
p=0.0147; bladder complication, p=0.115). The same result was observed in postoperative radiation therapy
patients (p=0.0860) and radiation only treated patients (p=0.0370).

Conclusion : For radiation only treated patients, a greater number of itemized studies on the proper frac-
tion size of HDR brachytherapy, with consideration for stages and prognostic factors, are required. In post-
operative radiation therapy, the fraction size of HDR brachytherapy did not have much effect on local con-
trol, yet the incidence of late complication increased with the elevation in fraction size. We suggest that
HDR brachytherapy three times weekly with 3 Gy could be an alternative method of therapy.

Key Words : Uterine cervical cancer, High-dose-rate brachytherapy, Fraction size
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