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Abstract: Objective To evaluate the effects of translational setup errors on the doses to bladder and rectum during image-
guided volumetric modulated arc therapy for cervical cancer. Methods Twenty-five patients receiving volumetric modulated
arc therapy for cervical cancer from February 2017 to April 2017 were enrolled in this study. Bladder and rectum were
delineated on the planning computed tomography (CT) images and the cone beam CT (CBCT) images obtained in the first
treatment fraction. Then, bladder and rectum were shifted in the anterior-posterior, left-right, and superior-inferior directions
according to the first setup errors. The planned dose of bladder and rectum were compared by those data obtained with
CBCT images considering setup errors, and the dosimetric differences were compared with paired - test. Results The
rectum volumes delineated on the planning CT and CBCT images were (33.0£16.0) cm® and (21.8+16.5) cm’, respectively,
and the bladder volumes were (387.1+222.3) and (227.8+107.3) cm’, respectively. The Vs, of rectum based on the planning
CT and CBCT images was (17.27+13.42) % and (23.9+26.58) %, respectively; and the Vs, of bladder was (33.59+12.2) %
and (44.27+22.61) %, respectively, with statistical differences (=-3.60, P<0.01; =-2.98, P<0.01). The maximum dose of
rectum based on the planning CT and CBCT images was (5 324+383) and (5 370+441) cGy, respectively; and the maximum
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dose of bladder was (5 547+365) and (5 513+328) cGy, respectively, with no statistical differences (+=-1.18, P=0.20; =0.66,

P=0.51). Conclusion During the radiotherapy course for cervical cancer, the volumes and doses of bladder and rectum in

planning CT are significantly different from those in the first treatment fraction. CT images should be obtained for multiple

fractions to evaluate the dose distribution and further assess the benefits of radiotherapy.

Keywords: cervical cancer; cone beam computed tomography; image-guided radiotherapy; bladder; rectum; translational setup

error; dosimetric change
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Tab.1 Comparison of Vs, and maximum dose of bladder and rectum based on the CT vs CBCT images (with

vs without translational setup errors)

CT CBCT CT_Error CBCT_Error

Parameter Organ-at-risk
Mean SD Mean SD Mean SD Mean SD
Vs/% Rectum 17.27  13.42 3517  29.05 15.18 13.08 3290 26.58

Bladder 33.59 1220
Maximum dose/cGy Rectum 5324 383

Bladder 5547 365

42.57  23.60 3481 13.15 4427 22.61
5372 447 5304 393 5370 441

5501 328 5573 403 5513 328
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