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Effects of iridium source dwell step size on three-dimensional brachytherapy plan of cervical cancer
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1. Department of Radiation Oncology, The First Affiliated Hospital of University of Science and Technology of China (Anhui
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Abstract: Objective To study the effect of iridium source dwell step size on plan evaluation and dose stability in the
brachytherapy planning for cervical cancer. Methods Fifteen cervical cancer patients undergoing CT-guided high-dose-rate
brachytherapy with iridium source applied by the Fletcher applicator in Anhui Provincial Cancer Hospital were enrolled in
the study. Four kinds of plans with different dwell step sizes (Plan 1 mm, Plan 3 mm, Plan 5 mm and plan 7 mm) were
created for each patient. The treatment duration as well as the parameters of target areas (D,,,, Dy, and V,,,) and organs-at-risk
(D, .. and SF coefficient) were compared. The dose distribution with applicators shifting 3 mm to the feet was calculated, and
the effects of the applicators shift on the dosimetric parameters of brachytherapy plans were analyzed under different dwell
step sizes. Results There was no significant difference in dosimetric parameters of HRCTV among treatment plans with
different step sizes (P>0.05). However, the D,,,, D,, and V,, of IRCTV and treatment duration of Plan 1 mm and Plan 3 mm
were greater than those of Plan_5 mm, and the differences were statistically significant (P<0.05). The mean value and median
value of SF coefficient of organs-at-risk in Plan 5 mm were smallest. After shifting applicators, the average decreases of the
Dy, of HRCTV and IRCTV in Plan_5 mm were minimum, which were 2.88% and 0.91%, respectively. Conclusion The
appropriate iridium source dwell step size should be selected in the brachytherapy for cervical cancer, so that the treatment
plan can not only fulfill the requirements of dose evaluation, but also has a certain dose delivery stability.
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Figure 1 Schematic diagram of the Fletcher

applicators shifting to the feet

1.3 HiFERE

XN B B A6 3T BE B3R 7 R, R 0 Hh A
ZHALEE HLIX (HRCTV I IRCTV ) 90% F1 100% 1A FH
32 RSt Dy 1 D0, A7 7RI S ZAFE ARV, 0, 55
OARs 2 em’ AR #3Z2 1  INAlE: D, ., 1551145 OARs
1Y) SF Z % ( Sparing Factor, SF) , H:5& L A%t OARSs (1)
D,.. 5 HRCTV D, HLAE (SF=D, ./Dy,) """ . X} i &
FEALATfE BT EE BAY T, iC SR X D, FTOARs D,
RS H
1.4 Fit=H=E

K SPSS 26.0 FAF#EAT S 1501, 45 G IEA 4
A BT R BB v 22 3R R A OGS ¢ 6 56
HATPIR L3, P<0.05 W22 A Giit# i L.

2.1 BREHRTHK

AN [R) B B 20K R R 7 R R FE DGR 2 2
BORNGTT IR LA R WA 1. SR 1 AT, AN W] 5
B ALK 4 TS B0 X D, 551 22t 157 S B 3 56 5 H
o XHFHRCTV, #3140 Dy Doy M Vo GETH7 22 57
AR (P>0.05), XFIRCTV,Plan_1 mm.Plan_3 mm



1 b

- 11 -

E/‘J IRCTV %Uﬁ%%%ﬁ DloongoﬂEH Vlooﬂ%ﬁ‘%ﬂ:
Plan_5 mm, H 22 %A Gi 11247 & L (P<0.05) . M4,

Plan_1 mm F1 Plan_3 mm it % 09 33 97 B 4 3% & F
Plan_5 mm, H &7 A 40358 L (P<0.05) .

F1 FEFEELSKIEERRTITINEXFIEFSHFET SRR G £ 5)
Table 1 Comparison of dosimetric parameters of target areas and total treatment

duration among brachytherapy plans with different dwell step sizes (Mean+SD)

SR Plan_1 mm Plan_3 mm Plan_5 mm Plan_7 mm
HRCTV D,,/Gy 3.71+0.51 3.67£0.51 3.5420.52 3.50+0.47
D,,/Gy 6.20+0.34 6.11£0.31 6.12+0.33 6.14+0.30
Vi/em® 2685873  26.66+8.78 26.67+8.76 26.73+8.81
IRCTV D, /Gy 2.08+0.46° 2.0140.50° 1.89+0.48 1.90+0.47
Dyy/Gy 3.37+0.22° 3.33+0.19° 3.21+0.18 3.24+0.18
Vip/em®  57.89+16.89°  56.60+15.64°  55.06+15.69  55.27+15.27
J&Y7 I (] /min 5.50+1.27¢ 5.15+0.97¢ 4.90+0.96 4.92+0.87

5Plan_5 mm [FHEIR L, a F =3.995.3.469, P=0.003 .0.006 ;b #/1X =3.993 .3.107, P=0.003 ,

0.011;¢37R =4.014.3.661,P=0.002 ,0.004 ; d /1 1=3.056 ,3.828,, P=0.012.,0.003
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Table 2 Comparison of the D, . to organs—at-risk among

2ce

brachytherapy plans with different dwell step sizes (Gy, Mean+SD)

fG X #%E  Plan_ Imm Plan 3mm Plan Smm  Plan 7 mm
Ji% e 479£0.96  4.64+0.98  4.61£1.01  4.62+0.97
s 3.92+40.72 3774077  3.72+0.82  3.89+0.76
IR 2.92+1.15  2.84%1.16  2.76x1.22  2.75+1.20
N7 337+1.18  3.42+122 325118  3.22+1.19
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Figure 2 Box—plot of SF coefficient of organs—at-risk in brachyther-
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Table 3 Dosimetric parameters deviations of brachytherapy plans with

different dwell step sizes after shifting applicators by 3 mm (%, Mean+SD)

BRLE 0 Plan I mm Plan 3mm Plan 5mm Plan 7 mm
HRCTVD,,  -425+223 -3.38+3.11 -2.88+2.03 -3.39+2.13
IRCTV D, -2.2042.89  -131+£1.71 -0.91+1.33  -1.30+1.00
D, -2.8743.37  -2.96+£3.42 -2.76+3.85 -3.05+3.53
HWD,.. 6.4743.74  6.69+3.33  6.63+3.71  6.85+3.94
CREEWHD, . -3.78+4.47  -3.37+3.89  -3.94+320 -3.98+3.12
/MAD, -8.45£543  -8.26+431 -8.67+4.00 -8.59+3.94
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