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Dosimetric comparison among 3 kinds of brachytherapy techniques in cervical cancer
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Abstract: Objective To analyze the differences in doses to target areas and organs-at-risk during brachytherapy in different
modes. Methods According to the different modes of the applicator, 72 patients with cervical cancer were divided into 3
groups, namely conventional three-dimensional intracavitary brachytherapy (ICBT) group, interstitial brachytherapy (ISBT)
group and 3D printing interstitial brachytherapy (3DP-ISBT) group. The doses to organs-at-risk in different groups were
analyzed. Results The average number of interstitial needles in 3DP-ISBT group was more than that of ISBT group (6 vs 4,
P<0.001). The comparison between any 2 groups showed that there was no significant difference in D, and target volume of
HR-CTV (P>0.05). The D, ., D, and D, ,

than those in ICBT group (P<0.01), but the differences between ISBT group and 3DP-ISBT group were trivial (P=0.993).

No significant difference was found in the D, ., D, and D
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of the bladder in ISBT group and 3DP-ISBT group were significantly lower

of the rectum among 3 groups. The D, ., D, ., and D, . of

the small intestine in ISBT group and 3DP-ISBT group were significantly lower than those of ICBT group (P<0.01), and
the Dy, ., D, and D
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of the small intestine in 3DP-ISBT group were significantly lower than those of ISBT group (P<0.01).
Conclusion By analyzing the exposure doses to organs-at-risk in 3 brachytherapy modes, ISBT is advantageous over ICBT
in sparing of bladder and small intestine. Among them, 3DP-ISBT has the optimal performance in the protection of the
bladder and small intestine, but it shows no advantages in rectal sparing.
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Figure 1 Applicator reconstruction models
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Table 1 Comparison of the number of interstitial needles between

ISBT and 3DP-ISBT

EiR ISBT(n=16) | |45 3DP-ISBT(n=15)
1 5 1 6
2 5 2 4
3 4 3 4
4 3 4 6
5 3 5 5
6 5 6 9
7 6 7 6
8 5 8 6
9 4 9 6
10 3 10 6
11 3 11 6
12 3 12 9
13 4 13 5
14 4 14 4
15 4 15 5
16 4
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Table 2 Comparison of target dose and volume among 3 brachytheraphy techniques

Bzt ICBT(n=32) ISBT(n=16) 3DP-ISBT(n=15) P{}
HR-CTV B X H & Dyy/cGy  599.3+4.1 599.5+1.9 599.3+7.7 0.193
HR-CTV (& #/em? 72.8+8.5 64.7+18.4 67.2£18.9 0.218

8001 =

700 2 1% D2cc
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Figure 2 Results of analyzing the difference in brachytherapy dose to organs—at-risk
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