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Measurement of changes in bladder volume and dosimetric variations in intensity- modulated

radiotherapy for cervical cancer
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Abstract: Objective To measure and study the changes in bladder volume and dosimetric variations during intensity-modulated
radiotherapy for cervical cancer. Methods The bladder was segmented based on cone beam (CBCT) image to obtain the shape
of bladder that reflects the actual treatment condition. The segmented structure was transplanted into a planning CT image for
comparison, and the dose was calculated to obtain the changes in bladder volume and dosimetric variations. Results The bladder
volume in CBCT image was generally smaller than that in planning CT image, and the bladder volume showed a decreasing trend
with the increase of the course of treatment. Because of the effects of volume changes, the bladder dose in CBCT image was
generally higher than that in planning CT image. The intersection volume percentage of bladder structure and PTV2 was strongly
correlated with Dien and Vs, (correlation coefficient=0.700, 0.785), with statistical significance (P=0.000), which indicated that
there was an obvious linear relationship. Conclusion The measurement results of this study provides references for the limitation
of bladder dose in radiotherapy plan for cervical cancer.
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Fig.1 Comparison of bladder segmentations based on planning CT

image or cone beam CT (CBCT) image
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Tab.1 Comparison of bladder volume and dosimetric parameters between planning CT image and CBCT image

T CT bt CBCT i hk
e R em? NS Dra/¢Gy  Duea/cGy  Vs/% AR em’® e D,./cGy Doe/cGy Vi/%
AR em? R em?

1 4075 124.7 54532 40271 103 25094762  76.9+41.9  54323+31.6 4172.1:644  17.8+3.4
2 321.1 159.9 5519.1 40431 199 230.6+25.5  53.9422.5  5510.748.5 3957.8+122.6 14.245.6
3 389.1 162.6 5509.6 42995 163 238.1494.3  129.5+47.6 5485.2+29.9 4675.5+1472 323454
4 3413 112.8 54920 42833 253 1733£66.5  38.0+29.5 533494942 419584720  14.9+58
5 635.0 216.9 5418.2 44751 25.2 338.8+115.3 122.4445.6 5402.3+21.8 4614.5+£25.1 27.8£3.1
6 520.4 185.2 5501.7 43747 184 410.9+125.1 1455+71.1  5511.5£17.0 4442.5£303  20.6+3.9
7 4533 213.9 54612 44255 284 171441154 60.1455.8  5437.6426.3 4185.54172.3 15.148.1
8 333.8 126.9 54858 41945 8.1 24754207 733447  5458.5+72.8 4181.0+632  11.0+2.3
9 583.0 226.5 55134 41526 222 29254874 14254409  5447.7+633 4428.6+239.1 257442
10 402.0 159.6 54192 42989 233 269.9+1453 124.8+107.0 5372.3+£.96.5 4176.7+195.0 17.34+8.20
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Fig.3 Changes of bladder volume in planning CT image and CBCT image
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Fig.4 Linear relationship between dosimetric parameters and the intersection volume percentage of bladder and PTV2
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