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Table 1. Clinical Characteristics of the Patients

Variables Mean S.D.
Age (year) 571 10.3
Hemoglobin {g/dL) 121 18
WBC (/ pL) 64311 22400
Platelet (x1,000/ uL) 2592 72.8

Variables Value Number  Percent
Age (years) 20~29 1 0.1

30~39 42 57

40~49 120 16.2

50~59 263 35.4

60~69 241 324

70~79 72 9.7

8089 4 05

FIGO stage 1B 198 26.7
Ir A 77 10.4

B 364 49.0

I A 7 0.9

ImB 89 12.0

vV A 8 11

Tumor size (cm) <3.0 189 254
3.0~59 449 60.4

>6.0 105 14.1

Tumor shape Exophytic 155 209
Endophytic 588 791

Tumor histologic ~ Squamous 689 927
subtype Adeno 40 5.4
Adenosquamous 9 12

Others 5 0.7

Pelvic lymph Negative 666 89.6

node Positive 77 10.4
Total 743 100.0
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A Split course treatment scheme

Time 1 wk 2 wk 3 wk 4 wk 5wk 6 wk

EBRT [Nl | | WA

ICR RAERIER

Fig. 1. Two standard protocols for
combination of EBRT and ICR in

B Continuous course treatment scheme

Yonsei University Medical center.
| External RT on whole pelvis
1.8 Gy/d; 1 External RT midline

Time 1wk 2 wk 3wk 4 wk 5 wk 6 wk

7 wk 8 wk 9 wk

EBRT [\ | WA [N | Y

v

shielding 1.8~2.0 Gy/d; | Exter-
nal RT parametrial boost 2.0 Gy/

ICR 4 4

d; 1 HDR-ICR 5 Gy to point A
41 4 ¢ fr. yeP /

of Agsigich AAs el 2ATE PAAATE o
71 A HEES 3ERel A A ] gauze packingS A
gelgley. ABHoE NEAH 4 ol RPoint
V-Point A2 galo] wle} & XolE Ko} Simulation

film3 R-Point B V-Point®] $]X| = Fig. 20l4 RelZ3 g

AEkz= A4 2 (Whole Pelvis
Dose, o]2} WPD), AZukzAdolcht 2434y
(cone down)& A|#ete] TwhHloz Yo S F&
Ql Fulg]lZA Aol el Al =7} zZALE whALA B
sk /ﬂE‘:‘Q- o] Hul AL A & A 2F(External Total Dose, ©]3}
ETD), A-ZutzAl F Zokx}6 & &8l Ak Folelk
WALA %k(Mldlme Block Dose, MBD), ol xpsl ksl 700
TR EAFE G vlsle] FahAAE A F(Midline

find

ao Ho

*
Fig. 2. Localization of Rectal (1)
and bladder point (1). These
figures are the examples showing
that the distances from R & V-
point to tandem (source) can be
largely different according to
anatomical configuration of an
individual patient. On ICR plan
that prescribes 5 Gy to point A,
the absorbed radiation doses
delivered to R & V-point are 2.5
Gy & 4.1 Gy in patient A, 4.5 Gy,
3.5 Gy in patient B, respectively.

Total Dose, ©|s} MTD), % %Iﬁéﬂ}ﬂ%ﬂ} 728X 84
2 olaed] vlslo] A uAR &4 2 (Accumulated Total
Dose, ¢} ATD)2. & &19it}. Z ¢ ol 1.8~2
Gyd A SR AZAS) 3 ol 3~7 Gyd 24
*P‘* WA 2 o] Bddw XoldlA] AT
A& E W A4 2ol ot Gkl Aol F2e]
4ol puAHe) 272 nellel AFARSE F
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7—],' o0& =

% Qe mA: 25 4+ Je Al g
A AE8+4] 8- 4 A 2kBiologically Effective Dose,
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E Rk
AQ%E B oS §58 £Fen 429 of
Bul S %o}

A EAZY T A%FE BEDE A3k %k a/ BHell
b} z}7} k8- & A 2k-Gyyo (Midline BED Gyo, 0|3} MD-

2-Gy; (Midline BED Gys, ©]3}



MD-BED Gy;)Z HH3lgich ulg 2ol ofs) el 7
Z Aol gk A of fUE 302 sto] Foke| Bt
AF ZHTHREAL G oA AAAY %S 2zt
BED ko2 #habelz 3telols] AgAw
(Rectal BED Gys, ©]&} R-BED Gys)& 8l9laL, vhadol ol
g ARAQ A HA of fH]E 308 slo] Sofe] Ryl
A ET ARTHX EAGA ol 249 Aeke 27
BED ez 3hisls dhslolA w434 %-Gy: (Blad-
der BED Gy, ©]3} V-BED Gy;)& W3} t}. ETD, WPD,
MBD, MID, ATD, MD-BED Gys, MD-BED Gy,;, R-BED
Gy; 9 V-BED Gy; 59 2 A1 vhALd A zke) Zeobzl 1)
EFEAA, $E 492 Table 20 A3k}

4. EHEN

AT WA G4 5A% Fo AFUFES o
49 M A FFEE FAh EEAA, 1EY
Wl e UERY HEES AgH RES AN
STk A7 AR A Ao BB N BARNG vl el
7] ¢]3le] MD-BED Gys; Zt& 10 Gy 7+H 2 2(< 120, 12

0~129, 130~139, 140~149, >150), MD-BED Gyp k2 5
Gy 7Y B0 5 (<85, 85~89, 90~94, 95~99, >100) -3}
e, R-BED Gy:9t V-BED Gy;i= 589 Fez ¢
Fatglel. X 2717l W& AA 2 109 742 2(<60, 6
0~69, 70~79, 80~89, 90~99, >1002) F-E&}o] ulrsl
it MD-BED Gys kol ub& 35 b4 1958 vl
at7] 9jste] 3ehAle] 2R 2 HEA BYE FEHE
ok A WA 2ol dFukbs BAgsige

oA e dH I HIE BAsA o, HE B
A", W, F¢=27] 9 X 877HE 2Ase] MD-BED
Gys Zholl w2 3 o ratio)g 43k
gtk R-BED Gys gholl wh2 27 g3 Aol v,
V-BED Gys Ztoll w3 w3 @3 whel axnle 93,
7], F¢327 @ NEIE BEAY EAAE T4
B2H& of&3te] FAslAr}t. MD-BED Gy gholl wWh& F
Aol && vty Sske] Al Al mlEHYE AR
3 (Cox’s proportional hazard regression models)S FZ3}4]
ok A WA Bl dduks Ao, £ A
BN e dH I HrE BAsG o, HE B E
A", W7, $%=27] 9 A8I7HE 2Aste] MD-BED
Gyio 2ol W Ao Ao AR =S F4s1d X157
Zroll w2 ALEE vl#HE ARG S o dstod, A W
A ZYoN A= ARukE, 7 HA Byl e A7} )

£, A% ZYolAE 4%, W7), $%=27) % MD-BED
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Table 2. Distribution of Radiation Dose in All Patients

Variables Median S.D.
ETD (Gy) 4,500.0 494 8
WPD (Gy) 4,500.0 207.8
MBD (Gy) 3,600.0 689.1
MTD (Gy) 7,168.4 895.5
ATD (Gy) 7,905.0 581.0
MD-BED Gy, 139.6 13.7
MD-BED Gy 91.9 9.9
R-BED Gys 118.7 27.5
V-BED Gys 126.1 31.2

Variables Value Number  Percent
ETDG (Gy) <50 474 63.8

>50 269 36.2
WPDG (Gy) <50 682 91.8
> 50 61 8.2
MBD (Gy) < 27 24 3.2
27~29 51 6.9
30~33 84 11.3
34~37 287 38.6
38~44 49 6.6
None 248 334
MTDG (Gy) <60 58 7.8
60~69 280 37.7
70~79 257 34.6
80~89 130 175
=90 18 24
ATDG (Gy) <60 2 0.3
60~69 21 28
70~79 382 514
30~89 310 41.7
>90 28 38
MD-BED Gys <120 36 49
120~129 140 18.8
130~139 260 35.0
140~149 89 12.0
> 150 218 29.3
MD-BED Gyo <85 149 20.1
85~89 189 254
90~94 154 20.7
95~99 109 14.7
>100 142 19.1
R-BED Gys 40~95 151 20.3
96~110 138 18.6
111~124 153 20.6
125~140 154 20.7
141 ~265 147 19.8
V-BED Gys 55~-100 148 19.9
101~116 148 19.9
117~135 147 19.8
136~152 148 19.9
153 ~268 152 20.5
Total 743 100.0
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Fig. 3. Actuarial overall survival according to FIGO stage.

Table 3. Relative Risk of having Complication by MD-BED Gys (Logistic Regression)

Adjusted for age

Adjusted for age and stage

Adjusted for age, stage,
tumor size, and RT days

MD-BED Gys
RR (95% CI) P R (95% CI) p R (95% CI) P

<120 1.00 1.00 1.00

120~129 150 (0.58~3.93) 0.405 156 (0.59~4.09) 0.367 158 (0.60~4.14) 0.355
130~139 2,60 (1.04~6.48) 0.041 2,67 (1.07~6.69) 0.036 2.70 (1.08~6.76) 0.034
140~149 4.10 (1.55~10.83) 0.005 4.05 (1.53~10.76) 0.005 418 (1.57~11.10) 0.004
=150 291 (1.16~7.30) 0.023 2.70 (1.07~6.82) 0.036 2.88 (1.13~7.34) 0.026
Trend test 0.001 0.005 0.003




A
50% ] Overall
° Rectal
B8 Bladder
40% - Ml Others
30%
20%
10%
0% -
B
50% - [ Overall
0 Rectal
EE Bladder
40% - HR Others
30%
20%
10%
0% -
C
50% [ Overall
° Rectal
BEHE Bladder
40% - Il Others
30%
20% -
10%
0%

Fig. 4. Complication rate by MD-BED Gys (A), R-BED Gys (B),
and V-BED Gys (C), respectively. Unit (%) means No. of
patients with complications/No. of patients at each interval.

AHE 9 102 : ISZ R MRS AWM HELSES LA

9]¥1e MD-BED Gy:&+&= §-2l3)2] 9tor} R-BED Gys9}
fos BEgE E°1 R-BED Gy7l A% ¥4 % 7Hs
AL & =d v §83F A ZdE HoFgrh Grade I
ol 4e] el WS R-BED Gys %2 83.9~200.0

Gys3ith. Table 4oflA Hojfi 9y E$ o 93 R-
BED Gy; A8 254 = K A4 432 7184 10.8%
o] @3t Grade I o] 2] AHZF A 34 73, o
L Aega sy 2 MEgkafow sANE 2474 05%,
1.3%, 1.5%, 3.6%, 3.8%E AAst At E3) 125 Gys
ol 4l Wl WA ZFFE 2 HANIET g5

3) V-BED Gys2} 4tz

V-BED Gys7} Z7h3toll wa} 4l
v ogghE el Frkeke A% 2 4 glehFig

k13

I

H O0 o =

[}
A WA 1FE ARIE SAROE §A% FEE of
Ugiel shAut 73 B4 Aol fol8l %l ch(Table
4). MD-BED Gy;$} V-BED Gy:& 7+ Zulle]| ZaA]#
¥.45bw MD-BED Gy;®r}= V-BED Gys7} whagdhsd =3}

9 JHAL =)
3. ZHRI{E (Pelvic control)2} BHAIM M2t

5 FutAlol &8 Wyl E A HE™ Suge 1B 91.5%,
IIA 84.0%, IIB 83.0%, IIIA 71.4%, IIB 67.2%, L8| IVA
50%4ck. AA 3t dHFes kAol &3 WAL A

Table 4. Relative Risk of having Rectal & Bladder Compli-
cations by R-BED Gys & V-BED Gys, Respectively (Logis-
tic Regression)

Value Adjusted RR* (95% CI) )

R-BED Gys 40~95 1.00
96~110 1.86 (1.02~3.38) 0.0422
111~124 2.30 (1.29~4.09) 0.0048
125~140 3.02 (1.71~5.33) <0.0001
141 ~265 3.09 (1.74~548) <0.0001
Trend test <0.0001
V-BED Gys 55~100 1.00
101~116 0.73 (0.16~3.32) 0.6794
117~135 2.67 (0.81~8.79) 0.1059
136~152 3.30 (1.03~10.62) 0.0449
153 ~268 259 (0.79~8.55) 0.1177
Trend test 0.0298

*Adjusted for age, stage, tumor size, and RT days
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F AR DAL A A obFH ARA S FolE Ao 7 4% o] ggivtz /BT BF A=A
7} $13ic}. MD-BED Gyt ZHbA|o]& Aolol] oh& ‘,’JZ} o) & X g7 AR @ FYE A v 487
% BA%A &2 4w 4% WA FA EHdAE 23] e 9ol gle

B Aol 2575 ALE B A4 BAE /A A A Asde W HAS
A He7l= siglev, @ WrE EAsd B4 HAAd el i FF e %
o] Sl eni(p for trend=0.025), FX27|% N &I AHAE ARE F vk A /M *Pd -’Eﬂ’ﬂﬂtﬁ
72 BAEE folg Bl glgs & 5 AUk for o Bl AFUAAX S BHA A 8}
trend=0.485)(Table 5). o] d# e} Aol =241 32k AJgs|of 2 “‘P‘HIE Al As e AL A7E

g0l 2o A BIE TR gAY, b $A k& FE X8 A Wi a2 vie) 2R HEg, 3¢
dAFAAE AT YA AtEe] x5 HelFe 2 2}»41 Aol AEAX7IGlA A2 + e AR T4
2 sA=d. Sl vigk AEE glo] AR & 4 Yok A=S

2171‘%‘—& Agsta sglont 94 AgslE o R
ARz A¥ FY A EA g, Bl 437
WZ SolrbA17t BE Aol AdadA £RAI e
P TR Uz B AT oY BASY AVPAR 2 BHSPAE AYSYS wrekd A A g

4. RHUAIMX| RS ZUZHARS HWE dAo] o2
0|

AES ARTHARS WY PALS FAAY Auwl o ASAXNECE AW WA £AYSEe R A
A F 7 GUE e S AQEE, o ZASEA 99 949 P Hae SR1eE AN Bael
27h ARPALA RS F2ol Folt YHE AWHE o Aoz ANHEF & 5 glon F WS

A =91 %) 7% (sandwich technique)¥} oJF-¥ALAIX 871 & o] @A MEYA /NG £ APe IS Agjsle] &
g =50l ZHTAAEA A A7 Y continuous 7] & wlzelo] Rgkeh A FRR 7439 F A=
technique) = 7}Ao]th. X & Foll FAAX B}t ABE B 7oz A" AgAE 2899olglow, FXAT|IHO

Table 5. Relative Risk of Loco-regional Recurrence MD-BED Gy1o (Cox’s Proportional Hazard Regression)

Adjusted for age, stage,

Adjusted for age Adjusted for age and stage -
MD-BED Gyu tumor size, and RT days
R (95% CI) P RR (95% CI) p RR (95% CI) P

<85 1.00 1.00 1.00

85~89 1.32 (0.68~2.55) 0411 1.62 (0.81~3.04) 0.186 1.70 (0.87~3.31) 0.120
90~94 1.66 (0.86~3.19) 0.132 1.64 (0.85~3.15) 0.141 1.52 (0.78~2.94) 0.215
95~99 224 (1.15~4.39) 0.018 1.54 (0.79~3.03) 0.207 1.39 (0.71~2.74) 0.338

>100 315 (1.70~5.85) <.001 215 (1.16~4.01) 0.016 1.46 (0.77~2.77) 0.247
Trend test <.001 0.025 0.485

Table 6. Comparison between Schedule 1* and 27
Schedule 1, No. (%) Schedule 2, No. (%)
Stage
Total Death Recurrence Total Death Recurrence

Ib 80 2 (25) 4 (5.0 77 3 (39 339
Ia, IIb 108 11 (10.2) 18 (16.7) 149 27 (18.1) 27 (18.1)
IMa, IIIb 13 4 (30.8) 6 (46.2) 5 1 (20.0) 1 (20.0)
Total 201 17 (8.5) 28 (13.9) 231 31 (13.4) 31 (13.4)

+

*split course, 'continuous course
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% 4329 o}glr}. Chi-square test A3} X & scheduleo]] w2
5 39 ZHbA|o]&(p=0.846) B AEE(p=0.096) F-AIA
o2 9w 9l AolE EC’V] 2 Skh(Table 6). Awk 913
< F AE7Ze] & 159U AE o g X7 HA
R ol AT BAIHCE fouiRA] gokar, o] g
W7l Feke 27, LA F S Wg BACE F o}
A A W X2 AR ol gloith TS Ay
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Table 7. Locoregional Recurrence (LRR) by Duration

RT duration Number (%) of patients

(days) Total LRR absent LRR present
<60 122 113 (92.6) 9 (74)
6069 191 167 (87.4) 24 (12.6)
70~79 239 192 (80.3) 47 (19.7)
80~89 100 7 (77.0) 23 (23.0)
90~99 48 39 (81.3) 9 (18.8)
>100 43 9 (67.4) 14 (32.6)
All 743 617 (83.0) 153 (17.0)

ZHOverall Treatment Time: OT)Q| H&k

599 olslE AFe g 109 HAoR sl AEE
5l ZubAlo] goll Witk ddE FABt X 87| 7e] 70
o o)4te] ¥|wlA] HF(17.0%) & &3] st SHHANUR(19.7%)
9] Agg Ho)7] AlFstgickTable 7). EREAI] &3 X]E

17k Aole] whdat AR dlA = 2]«-7]7“] Ao
] }04 Aol Frhshe AT YA, tho] 9 Hg
7], MD-BED Gy HA3E b 74 ol A
2 X 2717ke] 1009 olgel Z-g-olut FAH L
Z fosA Zohssit oledl whE A#EA A 877k
AaE Aololl AeA HA|(linear trend tes) = 28l
(Table 8). B}ATY, A%k 9182 1009 o]4Fel ALd% =

TVele s BRI, AR FofdAE &%k
6. ZUIZHX 2 2atMke] 3710 W2 A0l 3 Gy vs
5 Gy

ANTHX B chokst 28 A% 9 SR AJ3E
£, Point A XHpal o] 47| Aubiell= #9 3 Gy
ZAM 7397t gekom, FukRoll 5 Gyd Alshst
$7 tjFEelgich AAl iR FAHNTAHAE

%“d g u Ed3E 24 & A} 3 Gyd 2ARE 7
744 o] A#E E¥3lr 13392 (78.6%), 5 Gy
A z2AstE Zgelle 92.9%011%1 631 2AE Alssqlct
ako] 4 Gy?&lﬂ %,‘Jrz]..‘:. 9tﬂo]cﬂ on:‘ 2\:&
2 ZM—EXM 1"5:% Agke] wstyh it e F A X

kA X3k 3hAke 74 HAEE Eela

o Mz rir ﬁ‘

2

Ak 5 Gyolld] 3 Gy2 Y
dlonz B3 Gy v 5 Gy)o] AEE, ¥
iAol & 9 E vblEdl] Uiy Agks oA

Table 8. Reiative Risk of Recurrence by RT Duration (Cox’s Proportional Hazard Regression)

Adjusted for age, stage

Adjusted for age, stage

Adjusted for age, stage,

. - DB
Duration (days) tuomr size tumor size, MD-BED Gy
R (95% CI) p R (95% CI) P R (95% CI) P
<60 1.00 1.00
60~69 143 (0.66~3.09) 0.362 (0.55~2.57) 0.666 117 (0.54~2.54) 0.698
70~79 1.84 (0.90~3.79) 0.097 (0.83~3.53) 0.144 1.66 (0.80~3.45) 0.172
80~89 220 (1.01~4.80) 0.048 2.00 (0.92~4.36) 0.082 194 (0.88~4.26) 0.099
90~99 1.43 (0.56~3.65) 0.453 (0.44~2.93) 0.787 1.09 (0.42~2.43) 0.868
=100 345 (1.49~8.01) 0.004 261 (1.11~6.13) 0.028 2.50 (1.05~0.039
Trend test 0.004 0.022 0.034
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Tabie 9. Number of Patients according to Different HDR-ICBT Fractionation Schemes

Number of ICR fractionation

Fraction

o All
size (Gy) 4 5 6 7 8 9. 10 11 12 13 15 16

3 1 2 1 4 13 2 23 3 1 264 1 21 336
4 2 5 1 1 9
5 3 3 368 2 39
3%5+5 1 1
5X1+3x5 1 1
All 4 5 373 9 36 3 23 3 1 264 1 21 743

Table 10. Survival and Complication by Different HDR-ICBT
Fraction Size

Dose
3 Gy 5Gy p(x test)
Number of patients 178 249
Death 18 (10.1%) 29 (11.6%) 0.618
Overall complication 24 (135%) 34 (13.7%) 0.959
Loco-regional recurrence 20 (11.2%) 22 (88%) 0412

29} ZWZHAR W e v zolAsh vhirtA 2
36 Gy ol el ksl AlH $AEVE W2 vl
wegler. Beaakel 3 Gyel #Ake 1789, 5 Gyal 34t
£ ooz solAF A4 A 428, BiAlE, ¥
HE LR BFA SAHE oul dE AolE sl
ch(Table 10). B 2914 HAR BAAE Aol g
o 3 Gyd 2AekE ¢ ARGANNES A e F
£ J1E0R AFYe 33, 5 Gyd 2AekE A 27
ol 2814 WARA 2 Adeleieh 3 Gyd 13315 A3
Al 7 45 o] Aelw, 5 Gyd 63 249 A% 377t
£230] 3 Gy 2AE A% S4H o PAAA 2]
Zre] 109 A% o £e8wh
ot g AE
ARG TAFE FHAE ARG
o)A zAskel Aol g ARE AHel)
ol F2% ol o shie wesMok & Ho

it YA A%H GEF P NE G TiAlol g
A% B ol A4

Ak, FaAol &3 A% FAE obF dHUA Xt
QP ooz mHdor ¥ Fad AL HAuirt
AR goll dZE T dhSoltt F%9 ¥
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TE gon, olx WY, £ F% 27 154 AR
A s NE ARE Al 5 Ak A
o 2 WY 8 2719 F%E AR Qi s

A il Fodt 942 Agela v § F 27 7
&7h ul g =AY Wl gle A SR 2717 H
2 wFold & AW, AA A3zAT| el S+
2 oA 2% 4% Yk ARdow ARTHANE A%
ARE 52 u|FolAel 3, TG 27 R
22X FF FAFo) FepA Hol AESA A
FA% 27t BAE A BREHXEY B
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Fig. 5. An example of HDR-ICBT dose plan. When a 5.07 Gy
of fractional dose is prescribed to point A, 20.5 Gy, 109 Gy
and 7. 1 Gy are delivered to tumors which are located at 0.5
cm, 1.0 cm and 15 cm apart respectively from the channel
source, which represents high dose gradient of brachytherapy.
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—— Abstract

Optimum Radiotherapy Schedule for Uterine Cervical Cancer based-on the
Detailed Information of Dose Fractionation and Radiotherapy Technique

Jae Ho Cho*, Hyun Chang Kim', Chang Ok Suh*, Chang Geol Lee*, Ki Chang Keums,
Nam Hoon Cho', Ik Jae Lee*, Su Jung Shim*, Yang Kwon Suh*, Jinsil Seong* and Gwi Eon Kim*

Departments of *Radiation Oncology, TPreventive Medicine and Public Health,
and *Pathology, Yonsei University Medical School, Seoul, Korea

Background: The best dose-fractionation regimen of the definitive radiotherapy for cervix cancer remains to be
clearly determined. It seems to be partially attributed to the complexity of the affecting factors and the lack of
detailed information on external and intra~cavitary fractionation. To find optimal practice guidelines, our experi-
ences of the combination of external beam radiotherapy (EBRT) and high—dose-rate intracavitary brachytherapy
(HDR-ICBT) were reviewed with detailed information of the various treatment parameters obtained from a large
cohort of women treated homogeneously at a single institute.

Materials_and Methods: The subjects were 743 cervical cancer patients (Stage 1B 198, IIA 77, IIB 364, 1A 7,
B 89 and IVA 8) treated by radiotherapy alone, between 1990 and 1996. A total external beam radiotherapy
(EBRT) dose of 234~59.4 Gy (Median 45.0) was delivered to the whole pelvis. High-dose-rate intracavitary
brachytherapy (HDR-ICBT) was also performed using various fractionation schemes. A Midline block (MLB) was
initiated after the delivery of 14.4~432 Gy (Median 36.0) of EBRT in 495 patients, while in the other 248
patients EBRT could not be used due to slow tumor regression or the huge initial bulk of tumor. The point A,
actual bladder & rectal doses were individually assessed in all patients. The biologically effective dose (BED) to
the tumor («/8=10) and late-responding tissues (a/B=3) for both EBRT and HDR-ICBT were calculated. The
total BED values to point A, the actual bladder and rectal reference points were the summation of the EBRT
and HDR-ICBT. In addition to all the details on dose—fractionation, the other factors (i.e. the overall treatment
time, physicians preference) that can affect the schedule of the definitive radiotherapy were also thoroughly
analyzed. The association between MD-BED Gys and the risk of complication was assessed using serial
multiple logistic regression models. The associations between R-BED Gys and rectal complications and
between V-BED Gys and bladder complications were assessed using multiple logistic regression models after
adjustment for age, stage, tumor size and treaiment duration. Serial Coxs proportional hazard regression mo-
dels were used to estimate the relative risks of recurrence due to MD-BED Gyie, and the treatment duration.
Results: The overall complication rate for RTOG Grades 1~4 toxicities was 33.1%. The 5-year actuarial pelvic
control rate for all 743 patients was 83%. The midiine cumulative BED dose, which is the sum of external
midiine BED and HDR-ICBT point A BED, ranged from 62.0 to 121.9 Gy (median 93.0) for tumors and from
936 to 187.3 Gys (median 137.6) for late responding tissues. The median cumulative values of actual rectal
(R-BED Gys) and bladder point BED (V-BED Gys) were 1187 Gys (range 48.8~265.2) and 126.1 Gys (range:
54.9~267.5), respectively. MD-BED Gys showed a good correlation with rectal (p=0.003), but not with bladder
complications (p=0.095). R-BED Gys had a very strong association (p=<0.0001), and was more predictive of
rectal complications than A-BED Gys. B-BED Gys also showed significance in the prediction of bladder
complications in a trend test (p=0.0298). No statistically significant dose-response relationship for pelvic control
was observed. The Sandwich and Continuous technigues, which differ according to when the ICR was in—-
serted during the EBRT and due to the physicians preference, showed no differences in the local control and
complication rates; there were also no differences in the 3 vs. 5 Gy fraction size of HDR-ICBT.
Conclusion: The main reasons optimal dose—fractionation guidelines are not easily established is due to the
absence of a dose-response relationship for tumor control as a result of the high-dose gradient of HDR-ICBT,
individual differences in tumor responses to radiation therapy and the complexity of affecting factors. Therefore,
in our opinion, there is a necessity for individualized tailored therapy, along with general guidelines, in the
definitive radiation treatment for cervix cancer. This study also demonstrated the strong predictive value of
actual rectal and bladder reference dosing therefore, vaginal gauze packing might be very important. To main-
tain the BED dose to less than the threshold resulting in complication, early midiine shielding, the HDR-ICBT
total dose and fractional dose reduction should be considered.
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