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Table 1. Characteristics of 106 Patients with Cervical Cancer

Variables No of Patients %
Age

<60 51 48

>60 55 52
ECOG

0 14 13

1 74 70

2 18 17
Histology

Squamous cell 98 92

Adenocarcinoma 5 5

Adenosquamous cell 2 2

Small cell 1 1
Stage

CIS+IA 4+4 7

IB 17 16

ITA 15 14

1B 33 31

[ITA+11IB 2427 28

v 4 4
Neoadjuvant Chemotherapy

Yes' 1 10

No 95 90
Overall treatment time

<55 days' 56 53

>55 days 50 47
Response after 1 month

CR 72 68

PR 33 31

NR 1 1

Intraarterlal MVP (6), EP (2), VPB (1), CP (1), Cisplatin (1)
"Icr only in 4 patients

Az, FUE 61AIglth BCOG EEss 1472 3hrjollA
0o]giom, 1o] 741, 27} 18%o]g] 1:}. =7 wg Aella] =
J:l/ll-_z,]ol—o] 98:!{& 7}-7:1- H]J_7} :r_ol-_g_ , dc]z' ug Jé]

&
Ag| Aok 29, A FASF 17e] Folodr). 106% 9] 3R} =
o] PAe olRS FEE AFel £ BAE AE
4 Belola) whysiglon, 10299 SAelAE 43S AU
I ek WIIAAS flste] WA, A AF, FF XA &
o, IVP, Wt A AA 18 Sz AAAAALE 7|EAF o E A
ssjgon, BE Aol B A7 gH Aol ] HFE
SHEdE Aslsich ddEAke] FIGO W7l 4uigt
(CIS)o] 49, 1A 49, IB 179, A 159, IIB 339, IIA 24,
MB 279, 283 IVAZ} 48 o2 7|7} 7k @okel AR
zshstele 19e] el Algsiglon], v MVP
(methotrexate, vincristine, cyclophosphamide) 23} Cisplating-
29K qkeket e 5ol AlEE irkTable 1).

AR B 472 CIS 3RS A|2]3h 10278 9] ShAtollA]
SEAAZASE HORE Asigion], CIs 949
HDRuFS AJfelgict |fbAAA g2 139 18 Gy®
% 306~504 Gy AZU=ZAE A9, 40~45 Gy 24
F FEI A 2rlelAckTable 2). 8 AFF 2
Aol 9= Agol 135 18 WA 2 Gy= % 6~10 Gy
Fh2AE A 439l WAL dEUFIZA
o ielo] % 45 Gy WAMZAS Aelgeh. 47l ol
WAAFANISS FolF7] Slsto] =Abo} ol Tl %
Ao £48 FodF7] ¢slo] Small bowel displacement de-
vieE Agelo] s 24 Alusiich”

HDRE TIridium-192 EZHLAEE ALl Microselectron”
(Nucletron, the Netherlands)S o]-83jo] A Aol 24~28 Gy
2 6~73l0] Hakeo] 152900l 23], % 3~4Fell 2H 24
shgick AR 27170 A A & ke AlsE A=
17299, SBPAARASE AFHINEE WAD 4G 5
44~ 106U (F43k : 559)0] At

FAWRTIE o/NdellA 6671 (Fd7k : 2970 )0l L,
ARZE ¥ U4, o|F 2~-347 39 Ao s A3

Table 2. Radiotherapy Protocol of Samsung Medical Center for Cervical Cancer

Stage WP WP after CS ICR PM boost Point A
IB, IIA 30~35 Gy 15~20 Gy 4~45 Gyx7 - 66 Gy
11B, 1B 40~45 Gy 10~15 Gy 4~42 Gyx6 54 Gy 70 Gy
IVA 50 Gy and EBRT or ICR

WP : Whole pelvis, CS:Central shielding, ICR:Intracavitary radiotherapy, PM:Parametrial, EBRT :External Beam Radiation

Therapy
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Fig. 1. Treatment results for cervical cancer patients treated
with radiation : overall survival (OS), disease free survival
(DFS), pelvic control rate (PCR).

of A WA W TR AATEGEE ol Fele] Hrkel
gt 27] X gxFS A Iy} 724, HEI) BHo R
050l 4] WSS Bglom, 1MolAE WHee Hold ot
o AT svg 7 24 A FE 2

e

% uﬂﬂ—s&z]-.,] ﬂzﬂxg%— L 3»# 82%, swl 3%o|9 3L, T
WALEES 34 2%, 54 69%0|9om, R 24 &L 3
5 79%, 5L=1 79%°] A tHFig. 1, Table 3). Z-7Fe] WrjW &
a9 off 3 9 51 AAWEEL CISIA 100%, 50%, 1B
100%, 100%, TIA 83%, 69%, IIB 87%, 80%, Il 62%, 62%°]<}

om, IVA 319 7 $odx 100%9 3 AA|YEZES HY
t} 3 FHAEES 747 wyEE CISIA 80%, IB 88%,
A 100%, IIB 64%, I 58%, IVA 75%°|9]3L 31d Zuky =
Ago 247k CIS[IA 100%, IB 94%, A 100%, 1IB 84%, III
69%, IVA 50%°]| ) th(Table 3).

chH R Aol o3t ol eRIAtE = AAEE dfslod
FIGO W7](p=00174)9} HAAX 22 HFL(p=0.0210)0] 1]
AEET W 2A gl oot H*7l B“W*leﬂ i3

AT, PSR S 110l p-00829) AAE 2ol
diete] AAAQ o AY AR, FHAEZ diso]
AN RS WSl p-0087) BAAS nlE A
SEQIALZ SIFIGEKTable 5). WAAAE F 599 A}
GA Aol WAL, B o] TiAL 169

Table 3. Overall, Disease Free Survival, and Pelvic Control Rate for Cervical Cancer Patients Treated with Radiation

No of pts 0OS (3, 5 yr) DFS (3, 5 yr) PCR (3, 5 yr)
Age <60 51 81% 72% 60% 60% 79% 68%
>60 55 83% 75% 82% 77% 88% 88%
ECOG 0,1 88 85% 74% 74% 70% 85% 80%
2 18 66% - 65% - 75% -
Histology Squamous cell 98 84% 75% 74% 70% 85% 80%
Other 8 58% 58% 50% 50% 63% 63%
Stage CIS+IA 8 100% 50% 80% 80% 100%  100%
IB 17 100% 100% 88% 80% 94% 94%
1A 15 83% 69% 100% 83% 100%  100%
11B 33 87% 80% 64% 64% 84% 78%
IITA +11IB 29 62% 62% 58% 58% 69% 69%
IVA 4 100% - 75% - 50% -
Neoadj. CTx. Yes 11 73% 73% 53% 53% 72% 57%
No 95 83% 73% 75% 71% 85% 82%
Response CR 72 87% 79% 82% 78% 89% 85%
PR, NR 34 71% 56% 52% 52% 73% 67%
OTT <55 days 56 82% 82% 82% 82% 87% 87%
>55 days 50 82% 61% 61% 52% 71% 71%
Overall 106 82% 73% 72% 69% 79% 79%

OS : overall survival, DFS: disease free survival, OTT : overall treatment time, PCR: pelvic control rate
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Table 4. Prognostic Factors (Univariate Analysis) for Cer-
vical Cancer Patients Treated with Radiation

Table 6. Patterns of Failure for Cervical Cancer Patients
Treated with Radiation

Patterns of failure No. of patients

p values

Variables

0s DFS PCR
Age (<60 yr vs >60 yr) 0.5391  0.0454  0.0702
Histology (squamous vs others) 05779 02139  0.7155
FIGO stage’ 0.0174  0.0026  0.1635
Performance status® (0/1 vs 2) 0.5297  0.8327  0.5666
Neoadjuvant chemotherapy 0.7628  0.1442 01122
Response 0.0210  0.0009  0.0311
OTT® 02722 0.0079  0.0288

"Stage: CIS+1A, IB, 1IA, IIB, III, IVA, "ECOG scale, 'Re-
sponse evaluated by pelvic MRI in 1 month after radi-
otherapy, *Overall treatment time (<55 days vs >55 days)

Table 5. Prognostic Factors (Multivariate Analysis) for Cer-
vical Cancer Patients Treated with Radiation

p values

Variables

0s DFS PCR
Age (<60 yr vs >60 yr) 0.8917 03548  0.3079
Histology (squamous vs others) ~ 0.7272 04325  0.9323
FIGO stage” 0.0825 01339  0.1306
Performance status™ (0/1 vs 2) 09519  0.7548  0.9774
Neoadjuvant chemotherapy 05692 09459  0.7428
Response 01182 0.0872  0.5049
OTT? 0.8043 01173 01733

"Stage: CIS+1A, 1B, 1IA, IIB, III, IVA, "ECOG scale, 'Re-
sponse evaluated by pelvic MRI in 1 month after radi-
otherapy, *Overall treatment time (<55 days vs >55 days)

(15%), AH 0|7} 137 (12%)ollA 2= a, AFH o] 3ha}
Z 6ollA e TaAldo] Al PaE|Qch. AAH ol F9
2 F Aol HIE7} 7Ha E9kch(Table 6).

AR E F FIRETeR AREde] 14%8(13%)9
Aol A sl oleiet AAEd e WA= 3~
4NL 2 Fokzke 137109t} Franco-Italian glossary grade
Yol w}2 17] 3= 4%(3.8%), 27] 98 (8.5%), 37] 17%(0.9
%22 U7l o} Wiztd X 58 F4] 3AS B,
37191 1dlollA A oz whEE Saeg Aledssih
AAETYS BPW 140 F 13oflollA] SA AAAAALE
AlsYslodar, ol & 1717} 29, 27] 99, 3717} 29elich W
o] S 3dlollA WA T, o5 WA 14,
Q% 16, AR 1dlo| 9Lt

o4l A=

—_ =<

Ag7FEe Age THAAE B2 XE FHe] 54

Persistent disease” 5 ( 5%)
Local recurrence 15 (14%)
Distant metastasis ' 13 (12%)
Bone 6 (6%)
Supraclavicular LN 4 (4%)
Para-aortic LN 4 (4%)
Lung 4 (4%)
Skin 1 (1%)
Inguinal LN 1 (1%)

“Two patients out of 5 with persistent disease were salvaged
by RAH, Six out of 13 patients also had local recurrence

5] Hofolr}. HDRY International Commission on Radiation
Units and Measurements (ICRU) report 380l oJslwd EA% 2
off £% 20 Gy o|49 AZFes e THAE WHolgtx
Aelela ek dToAE 1979 AA) QHAlElel Lo
2 AXH o|%, FollA] HDRO| g7 HStellA] pAlsh=
vl 2o Z-9ok vlashd v F2 Aol %57
A94e] 74Ao] arto| At 2q] FARRS] WA k=F
nom, oHella X5 7hsdt At viF e At ¢
Ago] glolx Hrhk= AR uiFell 20021 d HA Tfol]
3007i¢] HDR X|57]7} AX|=lo]glom 1997l oF
1258 Axe] A= xFela Quept?

Tl HDR X543 odAl SHAllE, £33 e,
4 A8, i AlEoiEta W, 2ela oo
o] wrEsY glowi(Table 7) o5& F3rebd 17] 78~
86%, 27| 62~85% 37 38~56% AEZ 7]¥2] LDR X &
AR vkt ? B AR o5 fA3 & A
Ag HgloL} CISIA 7)ol B AAYEES 50%=
m-- gokont ol WSkt el A, WAt
T7F Ak A W EukE Wb Ag o8 Aol vks
Eja=4

9|59 B 1983149] Shigematsu 579 Bl o] ¥ g
- Havt dgen], FE R F opAoollA] B Kt
9lgle}. 19914 Orton %] 2]so] A%l multicenter meta-
analysisoll 9J&}H 170687 & oz A3 A BEEL
60.8% © 59%% HDRI} LDRE Xlo|:= glglom 93]7] 1I
7] A} FollA= HDRo| 47.3%% LDRE] 42.6%¢l s}
ofm] QA 2 A& AFelgka Hasict v FHEE
HDRol|A] 9% 24 LDRE| 21%ol u|ste] A vepyton,
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fr ot © L
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Table 7. Results of Radiotherapy with High Dose Rate Brachytherapy for Cervical Cancer in Korea

5-year cumulative survival rate

Series (Institution) Year No. of cases Stage

1B II ITA 1B 111B
Suh et al.”’ (Yonsei Univ) 1990 350 78 68 51
Huh and Choi" (Soonchunhyang UH) 1997 303 86 53 62 38
Moon et al."” (Koshin UH) 1990 331 81
Kim et al.” (Keyimyung Univ) 1993 226 86 85 76 56
Kil et al.”® (Ajou Univ) 2001 90 73.4
Current series (Samsung Medical Center) 2002 106 88 83 64 58
UH : University Hospital
A% 4 Ugiths A, A& A7) WAk b A Bol ¥ ohek in vivo dosimetryls T A GlslAL o ek
Az AR Pok Bel Eifel& HDR X 8% Ad o o] You Ng A 994 Al 55 olgeld A7 U
T fiivkes A3 4 ldviee] A3 AR Gold § ARe FAsle] ol EUlR sl & AlRe WHAE &
£9l5 %2 wdo| 9|3l narrow therapeutic windowol] oJ& 0@ sl A3 x| Fof o]€ 4 Yk vaginal

=
Akt JALo] zert b A S ol E Y

T2 ugal vl 9} Orton™e] K19} H]<28}; multicenter
analysis 7} Q39| 137] 7]3-S o2 Okawa 529l o]}
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—— Abstract

Treatment Results of Radical Radiotherapy in Uterine Cervix Cancer

Seung Jae Huh, M.D., Bo Kyong Kim, M.D., Do Hoon Lim, M.D., Seong Soo Shin, M.D.,
Jeong Eun Lee, M.D., Min Kyu Kang, M.D. and Yong Chan Ahn, M.D.

Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose : This study was conducted to evaluate the treatment results, prognostic factors, and complication
rates after high dose rate (HDR) brachytherapy in patients with uterine cervix cancer who were treated
with curative aim.

Materials and Methods : Of 269 cervix cancer patients treated at the department of radiation oncology,
Samsung Medical Center from September 1994 to July 1998, the 106 who were treated with radical radio-
therapy were analyzed. The median age was 61 years (range 22 to 89). All patients except 4 with car-
cinoma in situ (CIS) were given external beam radiotherapy (range 30.6~50.4 Gy to whole pelvis) and
HDR brachytherapy. The common regimens of HDR brachytherapy were a total dose of 24~28 Gy with
6~7 fractions to point A at two fractions per week. The median overall treatment time was 55 days
(range 44 to 104) in patients given both external beam radiotherapy and HDR brachytherapy.

Results : Early responses of radiotherapy were evaluated by gynecologic examination and follow-up MRI 1
month after radiotherapy. Treatment responses were complete remission in 72 patients, partial response in
33 and no response in 1. The overall survival (OS) rate of all patients was 82%, and 73%, and the
disease free survival (DFS) rate was 72%, and 69%, at 3, and 5 years, respectively. The pelvic control
rate (PCR) was 79% at both 3 and 5 years. According to the FIGO stage, 3 and 5 year OS were 100%
and 50% in CIS/IA, 100% and 100% in IB, 83% and 69% in IlIA, 87% and 80% in IIB, and 62% and 62%
in Ill, respectively. The 3 year OS in 4 patients with stage IVA was 100%. Three-year DFS were 80% in
CIS/IA, 88% in 1B, 100% in IIA, 64% in 1B, 58% in lll, and 75% in IVA. Three-year PCR were 100% in
CIS/IA, 94% in 1B, 100% in A, 84% in 1B, 69% in Ill, and 50% in IVA. By univariate analysis, FIGO
stage and treatment response were significant factors for OS. The significant factors for DFS were age,
FIGO stage, treatment response and overall treatment time (OTT). For pelvic control rate, treatment re-
sponse and OTT were significant factors. By multivariate analysis, FIGO stage had a borderline signifi-
cance for OS (p=0.0825) and treatment response had a borderline significance for DFS (p=0.0872). A total
of 14 patients (13%) experienced rectal bleeding, which occurred from 3 to 44 months (median, 13
months) after the completion of radiotherapy.

Conclusion : HDR brachytherapy protocol of Samsung Medical Center combined with properly optimal ex-
ternal beam pelvic irradiation is a safe and effective treatment for patients with uterine cervix cancer. The
authors found that OTT of less than 55 days had a positive impact on pelvic control and survival rate.

Key Words : Cervix cancer, Radiotherapy, High dose rate brachytherapy
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