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1992 119 58] 19989 39717 Ag 7 Fere s Agh 1
TAH AN E e FE F O PHRIXEE 5
Age} TH2ANES BF Agetel NEE FAY
239 T 22493 o' ek rekE 3 7 12
AL olF A BE AR ghAel 3L HE F &
Aol ekl BASIEh AT 19924 195 %6 79
A A 8E A3 sk 127 o SRR BT 4
¥ & a4FE FHXEE line-A (AFoZHE W73 2 om
g ol Sl BeARe 3 GyE F 3394 6-103)
ZAE Folgink Tk AR S5AIE AF T 264
Al 85419 WyHEEE 77} 354, Mav|7) 354, Ib7]7}
3990 TMI7] o]4de] 139o]iet. o] F X% WA
25 A3 3 55HolA e & WARIXEE AlY
& A 67elqleh gokslete e Al WAl v
ol o]F HHz=z3etawls AW A= 249olick
ke Tk FAVNIZEE H94ML (S ~967HD)el At B
19961 8YHRE] 19984 3Y7}A] X BEE A3k 1oz 9
B A 87k AR ¥ line-Acl] 4 EE 45 GyE B8
Ak e 2314 6-83] 2A% Folgrk A Fo o
B 0419 dE BEE 34404 824174A At B
Z 7} 369, Ha7]7} 249, Ib7|7} 339, 1MI7] o]4e] 9
Holda XA WA EE AlYeE Ak 53l
¥ AN EE A SR 499l Gatkshet
AlgeE ghAbe 309o|9a ol AHH=zspetewls
A 1690l BAe] Fob YIS w247
Y(4~5471)0] A ch(Table 1).
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W gl W7E FGO Wlel wel Agsgn BE
PAZe Bz A, FR XA, G AS2I%,
WRAAAA, A7 A B A AR R
e 4713 9 ARt

SIMMPAAX BE 10 MV XA Afsto] 4 boxfield 1
Mo gk wid 18 Gy 4 F 53] £&=AE 39l
on WA zAgd A7 AFUgEAdAL 15~16X
15~16 cm, FZtIgFzAE 9~10x15~16 cmoZ g
7] 9 FEoifled ulglA] 45~54 GyE ZARIII 45~
504 GyollA] 4% 5 cmE FHdslo] &Ake] WA z=AE
s}l o mid-line blockS AJg¥slA] gkl 1br| o]Ake]
kol HfaAdol A BT F7k=A G mY 2 Gy
A 3~53] FTt2AE Algelsleh 7 F WA X8 T
oAE Mg Hob Wg Af Lol EHd UE Wi

fis [CR=4 fas
2% A% o} b 2o WAL 2AE FoluF 3

o

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 (6.6%) 8 (78%)
Small 0 (00%) 1(1.0%)
FIGO stage
I 35 (28.7%) 36 (35.3%)
Ila 35 (28.7%) 24 (23.5%)
Ib 39 (32.0%) 33 (32.4%)
I, IV 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 (27.9%) 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 (198%) 8 (1 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 49.4 month 424 month
Median brachytherapy duration 23 day 18 day

"Radiation therapy
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ok AT 9 B9 oA zARE FE 3 AKIA
BollX&= 45~54 Gy (% %L%k 54 Gy)aL 224 A E
A= 45~64 Gy (F43k 54 Gy)Z Xol7} it

2) ZALZNXZ

FAZFE ZAXEE o2t (iridium)- 1928 A-g-3}0]
%A BIAA X E31A1= tandem3} colpostat O, FE &
AR 5o A5 colpostate 2 X Fslgde). uf X FEAmlc}
vaginal guaze packingS sho] wWsg 4l 2ol z=AE= Alwk
S Z93 Z¥Pol| =odA| 7 mLE balloonings}il Z| Aol
RS Akl W B Tl Aol AWM R X E
slefslo] =AM Tt olol]l gk 7]F3L ICRU
report No. 38| upgleh Aol line-AS] TAHZAZFE 5
T aAR EolAY 223 WA X oA BE 18~30
Gy (3}t 30 Gy)%lt}. Line-A] ZAbekol] o3k 27 ol ub
o] =AEERS Fotzto] ZHzZF 0.32, 0.610]t}h BFollA] line-
A FHRAZFE 7€ T WA ETAE 24~27 Gy
(Z937k 24 Gy), T2 WA 8olAE 24~32 Gy (9
k27 Gy)ick. Line-A2] z=Ahgol] gk A7k vl whge] =
AEFE Fekgke]l 242t 033, 06601t
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I tHTable 2).
6. SHEHEA 2L
EATA A2+ Kaplan-Meier] 2 o]gslo] IFaAlo] &S
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(139%)9] satellAl A7 Hel7t AR w4 3 A4A
o7} Al ARY 3HA= 6% @.9%)olck TAHH WA
37} 557ellA= 199 (34.5%)0] T Y F 0
AR 5 67 FollA = 68(0.0%)2] oAl Uit
(Table 3).

B-e] 3zt 102 5 797 (77.5%)] 3HAtellA] BN E
Hda 129(11.8%)ellA Fazdte] il TH(6.9%)°] kAt
olAl fAAHe|, 4839%)°] SAtlA] AAH e} TN
o] FAlell ek TXF AR B3N 537 FollA=
157(283%)°] &AM Y3 TF F PAAX E3 499
oA & 47 (8.2%)9] HAANHo] AU rHTable 4).

A9 59 FAA0] S-S 80% B 84% 2 EASE &

% 807 (65.6%)°] ShAfollA kAN E
on 179

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" DM'" LR+DM Total
I Post-op RT®* 23 3 2 0 28
Radical RT' 7 0 0 0 7
lla Post-op RT 22 0 6 1 29
Radical RT 5 0 0 1 6
ITb 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, Distant 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

Stage NED" LR" DM' LR+DM Total
I Post-op RT¥ 29 2 0 0 31
Radical RT' 4 1 0 0 5
JIE} Post-op RT 13 0 3 0 16
Radical RT 6 2 0 0 8
Ib 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

0.4 1
0.2 4 — Group A
——-Group B
0.0 1 p=0.2557
I T T I T T I T T I T T I T T I
0 12 24 36 48 60

Time (months)

Fig. 1. Overall local control rate by high-dose-rate brachy-
therapy fraction size in radical radiation therapy patients.
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Fig. 2. Overall local control rate by high-dose-rate brachy-
therapy fraction size in post-operative radiation therapy
patients.
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Table 5. Late Complication by Radiation Aim and FIGO
Stage in Group A

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

[la Post-op RT 2/0 2/3 0/1 0/0
Radical RT 0/0 0/0 0/0 0/0

Ib 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

o

oL el oh(p=04523) ByollA T = TAAlo]E9
B Holek ZXF AR G4 Aol 62.9%, B
o] 769%°] 5 IAAlolgs vErHon FASE Aol

RAHP=02557)(Fig. 1). T€ $ WAAIXETNAE A
o] 91.7%, Bio] 91.6%2 59 FAAllES Hrhp-=
0.8867)(Fig. 2).

HryHg 2 o Z|die Adol 969%, Be] 91.7%
(p=0.62), Macl| A= AF-o] 94.2%, B-o] 91.7% (p=0.6605)2] 5
W FaAle]ES Jehen IbollAE Ado] 66.4%, Bi-o]
772%9) 5\ ZFA&A|0)-&(p=04327)& Vel 7| o)A
AE 59 Aol ATE BYollA 247t 29.4%9) 55.6%
9 tH(p=0.4949).

S F 529ollA] Vel o|F whsgll tish 3 F
o] 27, Z Aol gk o] 34a] el o 9=

gt Aol izt Fo] FAlol vEbgeh Wl tist
S ALK E T 3370YollA] 4971 Abolol] LiElE
J’% 4 WA= 1078Del R A ol oigk TS
AR E F IDollA] 8071 Abelol] uEltow Fof
B2 7] 1970l it Aol A= & 229 (18%)9] IS
o] MU o]F grade 2 o] 4] T 174 et
wom(Table 5) BollAlE & 30W(294%)2 3o LA
B} grade 2 o] L 28T 0|3 rk(Table 6).

Zl7dol] tish T AdollA] 127(9.8%), BiollA] 227
(21.6%)°] BHASIA L ATl A= grade 27} 117 grade 30| 1

o|gitt. o] 119ollA] 2, 19ollA] Alfo] whAgsleich
B4+ grade 1o] 1%, grade 27} 119, grade 30| 49,
grade 47} 6¥o] whA¥slQ]cl. o]F sl FUbt 19, 15
Ho| Fd, 40| A, 20| FFe Hrh Grade 4 3
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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 G1 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 /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

2% u0l W4 F Aol AT 192 WAAYS A
%2}921, ARTFol WA 27

o Fo| gl PANLT © hE 13 A
S olFell AFrgol WAL oF A olFol AT
o] AT A Yol UE PYFE ol vehgkeh

el o GHEE ATOA 12908%0] B
grade 3 o]4fe] 29jolgleh. BEIAE 15W(147%)04 Y
Zol WAIGOw gade 3 o Jo] 3olgleh. 23] AT

oA 7%, Bl 10%0] HAYelIeh. gl WA Aol
A 29, Bl 39 55 oA AUAZE seisich

7o) ohE el i WWES B, wladl A
7 Solgieh

izl tig SUAARA TAFE FRNR] B4
H3 GyS} 4 HEE 45 Gy), vl 604] olels} Z3h, W17,
7], 7], 7] o}, X4 BAAxE 54 & WA
AN g, Bey o, N8A YAk R0 mymL wk
3} o)), Wi o WIHHGS ke ofeleh ), W 2 =z
EA%e mHelgleh. A BRI LD izl o)
GAHFRAGA THLE THAEY RG] AL
% guFol Aorl(p=00405) T QR fol A
= ol Feigich W] yFol o DU
A g ke vEiE exb gigled R84

H

1mﬁr.?i£
N

é

I~

0.115), sk¥an] ofF(p=0.13) #% o F(p=0.1073)7} 27
ZAHL $oAS 1A FAe] =] sk gl ek
Aol A EFAFE=00147)0] FoIF AsHE Bl
(Table 7).

4
H
R

Complication
Total Bladder Rectal
HDR" fraction size p=0.0405  p=0.115 p=0.0147
3 Gy (n=122) 22 (18.0%) 12 ( 9.8%) 12 ( 9.8%)
4 or 45 Gy (n=102) 0 (29.4%) 15 (14.7%) 22 (21.6%)
Age p=02701  p=0.21 p=0.4446
<60 (n=159) 40 (25.2%) 22 (13.8%) 26 (16.4%)
>60 (n=65) 12 (18.5%) 5 ( 7.7%) 8 (12.3%)
FIGO stage p=0.3541 p =(0.3846 p =0.4227
I (n=71) 1 (29.6%) 12 (16.9%) 13 (18.3%)
Ila (n=59) 5 (25.4%) 9 (15.3%) 8 (13.6%)
IIb (n=72) 11 (153%) 4 ( 5.6%) 9 (12.5%)
III, IV (n=22) 5(227%) 2 (91%) 4 (182%)
Radiation aim p=0.3393  p=01073  p=0.8333
Post-operative (n=116) 33 (28.4%) 20 (17.2%) 19 (16.4%)
Radical (n=108) 19 (17.6%) 7 ( 6.5%) 15 (13.9%)
Chemotherapy p=0.3835  p=0.13 p=0.7575
+ (n=64) 17 (26.6%) 11 (17.2%) 9 (14.1%)
— (n=160) 5 (21.9%) 16 (10.0%) 25 (15.6%)
Diabetes mellitus p=0.8795  p=0.9892  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=0.32 p=0.2429
(mg/mL)
<10 (n=23) 7 (304%) 3 (13.0%) 4 (17.4%)
>10 (n=201) 45 (224%) 24 (11.9%) 30 (14.9%)
Obesity (kg) p=0.1128  p=0.06 p=0.2189
<65 (n=155) 9 (252%) 22 (14.2%) 26 (16.8%)
>65 (n=69) 13 (18.8%) 5 ( 7.2%) 8 (11.6%)
Rectal dose (Gy) p=0.4169 p=0.3658
<68 (n=189) 43 (22.8%) 8 (14.8%)
>68 (n=35) 9 (25.7%) 6 (17.1%)
Bladder dose (Gy) p=0.1386  p=0.4434
<73 (n=162) 5 (21.6%) 19 (11.7%)
>73 (n=62) 17 (27.4%) 8 (12.9%)

"High dose rate brachytherapy

(008601 §-SJsAE egkort Aol 4455 YyZe
e aslgint T4 PAANES AR B

oo YuiZel didt SAIUFRAAL DHLE 24
29 FHAHE-0030)0] LT YT WS 7

P

st

ook gl AE
AAEE Haue A9 QMRS oA 948717

& throlA A9 S5 SR A Bl aAlFE 24

Hge] FEAFE g2 A5 F L8 a4

T Aeldle 7 el 2318 Ak ) 1229%?% 1023
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Table 8. Comparison of High-dose Rate Brachytherapy Results of Uterine Cervical Cancer

External HDR

Study Patient radiation brachytherapy Local control rate Late complication Risk factor of
number dose regimen rate complication
Kapp et al. 161 488 Gy 85 Gy x2f 9% (Ib), 60% (II), 11% moderate FIGO stage
(Ib~IVb) 6.6 Gy x3f" 47% (I1Ib) 3.7% severe
4.7~53 Gy x4f
Selke et al. 187 46 Gy 8~10 Gy x1~3f 66% (Ib), 83% (Ila), 8.2% (G'3~4) Rectal dose (>54 Gy)
(Ib~IVa) 78% (Ilb), 88% (Illa),
40% (IlIb)
Ichiro et al. 253 469 Gy 5~6 Gy x5~6f 90.9% (Ib), 100% (Ila), 6.8% (G'3, R")
(0~IVb) 3.75 Gy x 8’ 87.6% (IIb), 100% (IlIa), 8.1% (G'4, R")
73.8% (Illb), 53.8% (IVa)
Chen et al. 128 40~44 Gy 5~7, 2 Gyx3~4f 95% (Ib~Ila), 92% (IIb), 31% (G'3~4, R")  Rectal dose (65 Gy)
(Ib~IVa) 10~14 Gy b 76 (III), 45 (IV) 47% (G'3~4, BY)  FIGO stage, 70 years>
Whag et al. 173 40~44 Gy 72 Gy x3f 9% (Ib~Ila), 87% (IIb~Illa), 7% (G'3~4, RT)
(Ib~IVa) 6~14 Gy b 72% (IlIb~1IVa) 11% (B%), 38% (R")
Roman et al. 87 46 Gy 8~10 Gy x1~3f 89% (Ila), 82.5% (IIb), 125% (G'3~4)
(Ila~TIIb) 50%(11I)
Ferrigno et al. 138 45 Gy 6 Gy x4f" 66.7% 123% (G'3~5)
(IT~T11)
Souhami et al. 50 46 Gy 10 Gy x1~3f 3/3 (lla), 14/17 (IIb), 26% (G'3~4)
(la~IVa) 1/2(1lla), 17/25 (IIIb),
2/3 (IVa)
Our result 108 45~54 Gy 3 Gy x6~10f 84.6% (la~Ila), 75% (IIb), 6.8% (G'3~4) Fraction size of
(I~1v) 4~45 Gy x6~8f 454% (I1~1V) high-dose-rate
brachytherapy

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

o Hlslal A el Hke w W), EAES
of 5, EA& ], ulwk, Fir, o] 59 dlFe X
AZe] ol 2 Aol7t glork 3 AlEAE FUtlew
Z1EAel eXE Ae Zeg A4EA aAd%E 2HHA
FollA] FE4A=E 3 GyellA] 4 Gy &= 4.5 GyE A3he uj
line-Aol] o3t AJE8HA-G-3 A 2 (biologically effective dose;
BED)& AlitslodA] BA3lTE ARSI ol vkl &
A wpgh”

BED=ND{1+D/(a/B)}

(N=3-e3l5, D=234, o/ 8=10)

olof] wtEm 3 GyZ 103] X838 73} 4 Gy 73] X &
3 7, 45 GyE 63] X853k v BED7} 39~392 Gy A%
2 o] Ikl AR AESH faA ] line-Ad] =24
HAvkn & F Adck ARH R ARELS ARt
A gollA aAFE FHX RS e 2E3lguks o
27 sils 759 AaRke ode o Ak

AR aAFE ZHA Zt 7)3uje} ook
A ko] AgE L ek 19979 jHEellA] 8 Fo] Hag
Ag73Eere] aAgE ZHXEY] AY Halo] wEY &
SGAFE point-Aol] 3~5 Gy, £E3IFE 6~133] 2 Elyk
3 3lele] Kol whEM point-Ael] 3~16 Gy2] FdHA ko]

i

oh ok

s
.

k

2~169] HIZFE ks Agsa gk At B
a5 ARG ZHF AR R o AR 59
IAFE X RS AnE AHEE dgERHoE ] Y
oAlAE 9% o, I7dAE 60~R%, HI7] o]l
40~76%2] FAAlel &S Holrk(Table 8).° Y AzHEe] 4]
A WAAX 5] FhAlol &S AFE THR RS B84
o] 3 GywolAlE I7]ollA] 100%, Iacl|A] 83%, IIbollA]:=
66%, 7] o| Aol A= 38%E vElor 4 = 4.5 Gyl
2= 7] A 80%, Maol|A] 75%, IbollAlE 84%, 17| o)Ak
Ae 56%5 eI tERog ol nAZE A
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d 7hsAel $lo] Hlae ot diEbdes A7 4
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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 : Although 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.

Results : 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,
0=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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