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Current Status of High Dose Rate Brachytherapy in
Cervical Cancer in Korea and Optimal Treatment Schedule

Seung Jae Huh, M.D.

Department of Radiation Oncology, Samsung Medical Center, College of Medicine,
Sung Kyun Kwan University, Seoul, Korea

Brachytherapy is an essential part of radiotherapy for uterine cervical
cancer. The low dose rate (LDR) regimen has been the major technique of
intracavitary therapy for cervical cancer. However, there has been an expan-
sion in the last 20 years of high dose rate (HDR) machines using 1r-192
sources. Since 1979, HDR brachytherapy has been used for the treatment
of uterine cervical cancer in Korea. The number of institutions employing
HDR has been increasing, while the number of low dose rate system has
been constant. In 1995, there was a total 27 HDR brachytherapy units
installed and 1258 cases of patients with cervical cancer were treated with
HDR. Most common regimens of HDR brachytherapy are total dose of 30-39
Gy at point A with 10-13 fractions in three fractions per week, 24-32 Gy
with 6-8 fractions in two fractions per week, and 30-35 Gy with 6-7 frac-
tions in two fractions per week. The average fractionation regimen of HDR
brachytherapy is about 8 fractions of 4.1 Gy each to Point A. In Korea,
treatment results for HDR brachytherapy are comparable with the LDR seri-
es and appears to be a safe and effective alternative to LDR therapy for the
treatment of cervical carcinoma. Studies from the major centers report the
tive-year survival rate of cervical cancer as, 78-86% for Stage |, 68-85%
for stage Il, and 38-56% for Stage Ill. World-wide questionnaire study and
Japanese questionnaire survey of multiple institutions showed no survival
difference in any stages and dose-rate effect ratio (HDR/LDR) was calculat-
ed to be 0.54 to 0.58. However, the optimum treatment doses and fractio-
nation schemes appropriate to generate clinical results comparable to con-
ventional LDR schemes have yet to be standardized. In conclusion, HDR
intracavitary radiotherapy is increasingly practiced in Korea and an effective
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treatment modality for cervical cancer. To determine the optimum radiothera-
py dose and fractionation schedule, a nation-wide prospective study is nece-
ssary in Korea. In addition, standardization of HDR application (clinical,
computer algorithms, and dosimetric aspects) is necessary.
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Table 1. Comparison of Intracavitary Irradiation(Arai et al®® 1979)

Direct insertion of Afterloading Remote Afterloading
Radioactive sources technique with technique with high
with low dose rate low dose rate dose rate

Sources Ra, Cs. Co Ra, Cs, Co . Cs, Co, Ir

Exposure of medical staff (+++) (+) =)

Treatment time 24-48h 24-48h 10~20min

Physical/mental burden for patient (+++) (+++) (+)

Danger of urinary infection (++4) (++) (=)

Applicator movement during therapy (++)—(+++) (++)=(+++) (=)

Need to shield ward (+) (+) (—)

Biological disadvantage (—=) (—) (+)

Cost of device (—) (=) (+++)
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Table 2. Brachytherapy Statistics in Korea, 1995
1991 1992 1993 1994 1995
#Hosp. #Pts  #Hosp. #Pts  #Hosp. #Pts  #Hosp. #Pts  #Hosp. #Pts
Intracavitary Radioth
o e e Y g3 o9 10 9 9B 70 10 52 10 460
High dose rate 16 859 18 20 1,106 1185 23 1,063 27 1,258
Interstitial 8 30
Intralurminl ] 11 15 10 6 465 162 20 22 16 209
Mold 7 36
Total of Pts 1,934 2477 2,077 1,877 2,008
* 2 hospitals use both of low and high dose rate
£ P W ool dB 9 Fdoprjel, BY TN Table 3. Results of Radiotherapy for Cervical
o = A = Cancer in Korea
oS- wMe £52 Ago] F7iEe] gl
2NN HDRS AZARYNN HAshe wFe No.of ~ Jyear cumulative
959 A4 vmAR A9 we Aol Amy) OO VO cageg UV e
S} AQ9 sHFe] mrlolxgt A FA ALY HALA
o %o glon, AN A 5T HI w3 Insitution B Il (1A 1IB) A B
o] Rgs} £&7 Algo = gd+E A3} HOR
S ¥ a3 Aeo) WA= A9E A3 Treatment with LDR ICR
AE7)) BgP Aeon F MBA, A%, BE
o g To| AsdgE A@oz WA HDR A Ha et a® 1993 510 82 72 67 67 51
= - o . Seoul Nail UH
7h e Az AZEn wFL 1321 Ag A Kang et a® 1993 120 47 70 64 41 23
A FoA 19959 AA 164(12.4%)F1- HDR & Cath.UH
= v.j i o Y ,] Kim et af® 1998 154 95 81 67 38 23
= /\]530}1 9;1—9-“] oé‘g‘g] 737‘ @%9‘] 549 Z]E, Korea UH
A FollA 1757) el M(32%) HDR ©] Al#= 3 g} Lee et a® 1995 114 100 77 78 88 69
= - = - Ehwa UH
o] olF 1337]%& o)A Cobaltg, Cs & 13 7] Kim et a® 1993 460 81 76 73 50 52
A, Iidiume 29 7]@o)Ad Adez Alggun & Korea CCH
}® a#v Bal irdiume ARESteE o] ek Treatment with HDR ICR
AE FAclth FUY AS$E Iridiume Agog A
S e 2 = o} Suh et a® 1990 350 78 68 51
£33t 22 167] 718z F9 Cobalttt Csg Yonsei Univ.
AHREHE AL g2dE FAoldh Huh agqm 1997 308 86 53 62 38
Choi*
2. 32 HDR X =MAHI} o=l X2 MFO) goonﬁtlunh-
H|:® ng
a2 Moon et a® 1990 331 81
. . . in UH
1979978 ARE AFE @A GRS Az 4 GOSN s s s
2L Table 3 F o] 17] 78%, 27} 68%, 37]0A Keimyung UH
51% 9 5d AEE&S Haud v glowm, X o Korea CCH : Korea Cancer Center Hospital,

g Wl Xg AdAE 37] 38% 2b 71NM 62%E
nasigon, o9 A N5 9 o Ao
HeoA nart glom FEsIH 17] 78-86%, 2
7] 62-81% 37]+= 38-56% AEZ 7|F9 LDRAR
A3} v)%3 "% Table 3)

)=o) BnE 1983¢9] Shigematsud) Bx'" o)
F g2 2wyt dgen, F2 UYE T ofAloloA
2o 237t Ytk Table 4 oA XY YERAME

A

UH : University Hospital
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Table 4. Results of Radiotherapy for Cervical Cancer in Japan (by Morita™)
No. of 5-year cumulative survival rate Late Cx. rate more than grade 2
Reporter institution Year i
Casés 8 4 @A 1IB) Il IVA Al Rectum Bladder Small intestine

Treatment with low—-dose-rate intracavitary irradiation :

OKAWA et al 1987 98 8 77 58 29 122

Tokyo W.C.H.

AKINE et al 1988 142 82 - 75 56 40 1.5 05
Nat. C.C.

NARIMATSU et al 1992 231 70 67 46 . 22 10 3

Nat. Sapporo H.

ARAI et al 1992 77 83 74 47 34 29 18 8 04
NIRS

TAKEKAWA et al 1993 280 77 71 74 70 54 33 86

Tokushima Univ.

TESHIMA et al 1993 89 89 73 45 5

Osaka Univ.

KATO and MORITA 1993 214 893 70 79 60 50 6.5 05 0
Aichi C.C,

Treatment with high—dose-rate intracavitary irradiation :

KOGA et al 1987 34 8 68 37

Miyazaki Univ.

TESHIMA et al 1987 105 69 61 29 7.6 57 1.0
Osaka A.D.C.

ARAI et al 1992 403 88 77 67 52 24 10.6 6.7 29
NIRS

KATAOKA et al 1992 140 72 89 69 64 17 20.7

Ehime Univ,

KIKUCHI et al 1992 80 74 63

Asahikawa Univ.

ITO et al 1992 21 84 71 47 12 13.6 0.8

Keio Univ.

o
al

19914 Ortonel® 93k}  AP®  multicenter Tl LDR XRE 237HAe] Aoldt xmge] g
meta-analysisoll 23td AAHog 567] JiFeA o 18 el Uiz dxg Wye] glvkn ke
&% 1706842 Aoz BEAEY ZAx QELL ek
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o] ¢3¢ nrugut . = HDR 3 LDRe]  LDRA&ZY AELY Zoje gl %3 HDR 3
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w7t o3 Aol gley} Grade lI-IVY AH$ 5%
AFolx Grade I-lI= 10-25% AEo|tHTable 5).
Aoz E& TR HMEE Hol: RIES
T8 259 uhye] dutdez BEY AHFgo] ¥31 ¥
& 347} A& o]l Exo= Shigematsud)'” AR
AzZe 856Gy 4 33, Choi £'%¢ 7-8GyH 33,
Wang 529 A% A% 72Gy 4 33 5 A% A
Fo] &L 7ol Utk £F Choig)'¥ e ¢
3 9R2AL 486Gy XES HDRE 7 =& 8Gy¥
33 ZAME 47%014 sHEHEES Eastqch =@
tete) Wangel'® oJstw @R zAl 40-44Gy X =}
HDR& 7.2Gy¥ 33] ZALE Grade 1-49] whdgd
ZF B WEE 24%, 15%, 4%, 3% = Budgc
(Table 6). ol HA3Id EF et Rzl
HDR 59 % F83& AAElx 3len Orton
o] EMME? AR AT 75Gy ole me §H
& z¥dn Busych 53] Souhami 59 B
2o o)atw WAl X E} Cisplatin 7o) W4
859 ¥4 HDR A8(AX 2T A 10Gy, 33) 4]
P Foll Grade VY FHFE 20%9H Bzg v}
oA etx|g el HDR #3419 dose modification

Table 5. High Dose Rate(HDR) Versus Low
Dose Rate(LDR) Brachytherapy for

Cervival Cancer: Rectal Complica-
tions
Complication rate(%)
T
HDR LDR
Vahrson 147/835 30 2.0
(late, severe) (late, severe)
Cikaric 140/187 7.1 16.6
Akine 84/372  24.0(moderate} 36.0(moderate)
2 4(severe) 4.0(severe)
Kuipers 111/ 45 70(grade 3) .  66(grade 3)
Sao T BIMAT 149 136
Shigematus 143/106 36.0 25.0
Pote S 11237 26 105

* Rectal bleeding
Fu KK, Phillps TL®

Table 6. High Complication Rate with High
Dose Rate Fractionation Pattern

Souhami'”’ 10 Gy X3 20% G4 Cx
Wan%'s)(Taiwan) 7.2 Gyx3 38% rectal Cx
Choi™(Hong Kong) 7-8 Gy X3 47%
Shigematsu' "(Osaka) 85 Gyx3 38%

Orton'? >7.5 Gy/Fx, increased Cx

Cx: comblication

of oI ;s ook & ez AdAh B A
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Table 7. HDR Brachytherapy for Cervical Ca: Dose Fractionation Schedule

Dose/Fx at

External beam Dose

Author point A(Gy) No. pf Fxs No. of Fx/Week ) Trming
Glaser(Germany) 67 o6 1 40-50 A
Vahrson(Genmany) 6-14 3-7 0.5-1 45-46 C
Cikaric{Yugoslavia) 9-10 4 1 35-46 ¢
Akine(Japan) 3~5‘r 5-6 2-3 29-67 B
Himmelman 85 5 1 40-50 A
Kuipers(Nethelands) 8.5 2 2 46 B
Sato(Japan) 6.1 3 1 50-60 B
Shigematsu(Japan) 8-10 3 1 40 C
Taina(Finland) 7.5-10 3-5 1 50 A
Arai(Japan) 3-7 4-13 1-3 45-65 C
Huh(Korea) 4 6-8 2 35-50 c

5=After; B=Before; C=Concurrent with brachytherapy; Fx=fraction
Dose-maximum on the A-line(or A-plane) 2 cm lateral from the central axis fo the applicator

TDose at the siiface -of the target volume.
Modified from Fu KK, Phillips TL®

Table 8. Dose-fractionation Schedule of HDR
for Cervical Cancer in Korea

3 Gy thrice a week X 10-13 : 8 centers
4 Gy twice a week X 6-7 :8 centers
5 Gy twice a week X 5-8 :11 centers
30-35 Gy in 6-7 Fx +most common

Algk dEe] BEEAQA WAM XBWHY B4 E F
ARAL FF AT YAME ol e BFEHQ
A5 WP sde] AlFsitha Azhge)
AZRARG AgdA B Rzl A
HE g uf Fasy dutzieg zi19l A3
ZUA g HFE E4 39 AP wrle AF¢
Bzl B]F & Fole Rl F83it)h nj=e
Pattern of Care Studyel” l&i®l AUxXzE A8
FogA QRFA B% X5 T vl T4 A
&9 T JEEY 45S B2Y F Yo,
ZIAEE ¢ Fa 98-S ) e 7Ee
LDRE vad 1 XaWye 71&e] AYWH ok
I % 5 YA HZT Zrlsta g HDR AL:
FAEA< LDRe) ul3td w3 X8 E77F BuEH
T YA ol HAS A7 MY 2L 2 X o
g 34, 137 FAF T ZEHQ B ol
A gle dAol o e ATAH dF9 of
BT ookt RzA WY Folz ¢E oy
o] ZiedEth B¢ AEFH oz : YAAXER QT
SAEZ repopulationg FHA3E7] diMeE B
g B dAgoemn XNRE e R {FIIA
T A HAEY FEY SHojAM By g Mz
Zoje Ho] au=HoA /1Y HAg B APL A

i o

e A2 W ojgdy: HAl & Az Jl@el wEkA
3Gyl A 10Gy7HA) theFsiet?

FZYME 1980 olF HDRE Az 2 HEo]
ZdH3 gls 1997 HA HDR X &7} LDR X &
5o} o Dol A"z glon oly A BE A
2 AP BYF ATE Atk Oron,”” Akine™ 5
& HDRe 2% AL 4-6GyE ARsL glod
FZAdE= HDRE 1F 284 6-88, Iy3 5GyY
(point-A) AzFo] 71 Bo] 2eolm Uk? H=e] 7
2 1313 4GyE 7|FEo 2 3 e |, A7) oA
R zA gl ZzAY XE HFE Eoln
1B, 719 Ay HWrldME AR-ZAFE 5
protocol S AHE-&a gitHTable 10, Fig. 1).

5. Xi3AFY] WMMRZ Tzt
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o] FAXNEET GAg PP FFE FT AL
2 48R glon AZARY XBA 149 X8 4
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39? R5od Aoz 7t 3T Add A%
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Table 9. Treatment Protocol for Cervical Cancer -Arai et al®™®
External irradiation Intracavitary irradiation
Size of tumor
WP(Gy) CS(Gy) High DR(Gy/Fr) Low DRI(Gy/Fr)
iB 0 45 29/5 50/5
i
Small 0 50 29/5 50/5
Large 20 30 23/4 40/3
1]
Small 20-30 20-30 23/4 40/3
Large 30-40 15-25 15/3-24/4 25/2-40/3
IVA 40-50 10-25 15/3-20/4 25/2-33/3
WP : whole-pelvis field, CS: pelvis field with central shielding, DR: dose rate, Fr: fraction

Table 10. Radiotherapy Protocol of Samsung Medical Center for Cervical Cancer
Stage WP WP after CS ICR PM boost Point A
iB, I1A 30-35 Gy 15-20 Gy 4-45 Gyx7 — 66 Gy
B, B 40-45 Gy 10-15 Gy 4-42 Gyx6 5.4Gy 70 Gy
IVA 50 Gy and EBRT or ICR
WP : Whole pelvis, CS: Central shielding, ICR : Intracavutary radiotherapy, PM : Parametrial
EBRT : External Beam Radiation Therapy

Table 11. Loss of Local Control(absolute %  A1¥3te ol AFEAAY 27 4 A4+ =

per day) with Increase in Overall
Treatment Time of Split-course or
Conventional Treatments

% loss of local control/day Reference
of Cx Ca
11 Fyles et al®
0.3 Lanciano et al
1.4 Girinsky et a®
0.7 Petereit et al®
0.5 Pedersen et al™”
Mean 0.8

£ accelerated scheduling oy, 199l X8 F9)
R Foo XNEE T A WA AEHe=
1) equivalent dose A4t 2) £ A% F7} 3) 4
FE F/NE AL s Quth 53 E=ALY
A 59 HER xFoz RIS Higse
Aol Qs YRFALF ZURAAE FY 7|1HS

Ha3} stofopstn, o] F A8 E WA Aw7]

e w3 - 22 U 9% PAUZALS HDR
e AAY AH Weo Bagw YwHom
H

PRAAR 71e wEEe Aol awsEz BE
A&7t 7Fe® HDRL 9% Wapdzabged Ay &
& gl el govl, ARE of ol s o4
Ao Row Azwd wapd ER =As 2 3
$ R ZAZA 2EI T A7E FA9F Fl

A} N FE z7]0] HDRES AlF & it} o]9d) 9
B zAE 98F Fd £ 93 2A A 7y A
2& A3t X ok

AR Mg WM E AFARLY SAHAAEE
78 z7ld] g83xE s Jen ol HIAA
£ 1) 274 ZUAR AA 2) FF A5 44
Fato) Az NP4 15 59 A7 #A) 3) F
yxs 7139 Had = AF2AE ZhiiXsd
Haxg 4) X857 nZeF A AP H4s B
oz o8 Azo ZFUNRE #dto 45-504 A:
d gmals AL Y9Fez i UrHFig. 1). °j%
Zol NFAL GEo 2N XABES WIATI=H Y
A Aoz AztT)

6. AI3ARo U X=WY

AR g AFAFLAA i Fo3 48E 3§
o e A8 4% 9@ AE A9 Appli-
catord] A&z Ay whiF Ve T2 AEESE ¥
A7 n FHEe HArssted s Fasg® F
AF ZAEE @29 wrisk 99 a8t F9
Rkl o] st A YA e HAH
g8 A7y A= ojok 3tk Tandem#} Ovoid 4t
de] dHRe Foko] FEF AF EXIF HUA F
3} wrago] AP Ha3l e 936 st gyt

Do
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EBRT{external beam radiotherapy)
1.8Gy/day

ith mid.block

] HDR Intracavitary
4Gy/day to point A simulation

Fig. 1. Radiation treatment schema for cervical Ca in Samsung Medical Center.

Table 12. Optimal Placement of Uterine Tan-
dem and Vaginal Ovoid to Deliver
High Dose to the Cervix and Para-
cervical Tissue and Reduce Dose to
Rectum and Bladder

1) Tandem should be long as anatomy permits

2) Tandem in mid position between sacrum & bladder
3} Use the largest ovoid

4) Tandem should be equidistant from the ovoids

5) Flange of Tandem should flush against the cervix

- Modified from Eifel®-

22 R ZHTable 12),

ICRU 38% ¢ mme] 9)3W 7]&2] Manchester
We] 9% A, B IS VFELE AFS A
Y YL EYURE AT B34 -JEMH S k=1

Ae AYYE R DPIAT A AARAF A}

Aol Aol in vivo dosimetrye I FE&A )
SN s ol =@e] glevt HDR X819 o4
' A3 94 RALE Foly] HstedAE ICRU
B3 3892 93 reference pointe] AAF B o}y
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