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Dosimetric comparison of volume- versus inverse planning simulated annealing-based dose
optimizations in afterloading brachytherapy for cervical cancer
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Abstract: Objective To compare the differences of dose distributions between volume- and inverse planning simulated annealing
(IPSA)-based optimizations in three-dimensional (3D) afterloading brachytherapy plan of cervical carcinoma, and provide the

reference for the selection of the plan optimization in 3D afterloading brachytherapy of cervical cancer. Methods Fifteen cases

of cervical cancer treated with 3D afterloading brachytherapy were enrolled in this study, and the original optimization was

based on volume. Herein another optimization plans based on IPSA were designed based on the original images. Paired ¢ test

planning simulated annealing

optimization is relatively simple, which make IPSA-based optimization be a preferable choice in clinic.
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index in IPSA-based optimization plans was higher than that in volume-based optimization plans, with statistical differences

(0.82+0.07 vs 0.77+0.11, P<0.05). Compared with volume-based optimization, IPSA-based optimization significantly reduced

the organs-at-risk dose, and the difference was statistically significant (P<0.05). Conclusion IPSA-based optimization is superior

to volume-based optimization in target conformity index, organs-at-risk sparing, and the calculation process of IPSA-based
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was used to analyze the dosimetric differences between two optimization methods. Results The Vi, Vise, and homogeneity
index of target areas were similar in two groups, without statistical differences (P>0.05). The average value of target conformity
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Fig.1 Reference point setup in volume—based optimization
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Tab.1 Dosimetric comparison of target areas between volume—

and IPSA-based optimization plans (Mean+SD)

Optimization Vi % Vison/% HI CI

Volume-based  6.44+0.44 3.12+0.22 0.36+0.14  0.77+0.11
IPSA-based 6.12+0.53  3.07+0.44 0.34+£0.22  0.82+0.07
t value -3.12 -2.87 1.98 -2.27

P value 0.792 0.841 0.131 <0.001

IPSA: Inverse planning simulated annealing; HI: Homogeneity index; CI:

Conformity index
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Tab.2 Dosimetric comparison of organs—at-risk between volume— and IPSA—-based optimization plans(Gy, Mean+SD)

Bladder Rectum Small intestine
Optimization
Dinax D2 cm’ D) D2 cm’ D2 cm’
Volume-based 4.57+0.64 4.04+0.30 4.87+0.54 4.17+0.25 4.24+0.26
IPSA-based 4.29+0.35 3.89+0.22 4.54+0.34 3.75+0.12 3.62+0.07
t value -1.77 -2.02 -1.55 -2.01 -2.02
P value 0.002 0.004 <0.001 <0.001 0.002
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Fig.2 Dwell position and dwell time of volume— and IPSA-based

optimizations
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