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The influence of setup errors on the dose distribution of postoperative radiotherapy for left breast cancer
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[Abstract] Objective This study aims to use kilovoltage cone—beam computed tomography (kV-CBCT) to measure thesetup errors in
postoperative radiotherapy for left breast cancer and investigate the influence of setup errors on dose distribution. Methods Thirty postopera-
tive patients with left breast cancer who received radiation therapy in Xuancheng People’s Hospital from September 2021 to December 2022
were selected, and the kV-CBCT images of each patient before the first three radiation treatments were extracted and registered with the plan-
ning CT images, respectively. And the patient’s setup errors in the left-right (X), superior—inferior (Y), and anterior—posterior (Z) directions
were calculated by the registration system.Using the first time’s registration result as the setup error before correction, and the second and third
registration results as the setup error after correction, the treatment plan system translated the isocenter of the plan based on the magnitude of
the errors before and after correction. The doses of the simulated plan (S-Plan) and correction plan (C—Plan) were calculated and compared
with the treatment plan (T—Plan) to analyze the differences in dose distribution in the planning target volume, surface margin, and organs at
risk, as well as the differences in the gamma passing rates of the plans. Results The setup errors in the X, Y, and Z directions before correc-
tion were (1.85+3.76) mm, and the setup errors after correction were (0.04+1.59) mm, (0.10+1.55) mm, and (=0.01+1.47) mm, respectively. The
differences in Dyg, Dys, D
0.05), and the comparison results showed that the differences between S—Plan and C—Plan, T-Plan were statistically significant (P<0.05). The
differences in V, V,, V5, D, V; of the heart, and D

eans HI, CI of planning target volume, and surface margin’s D, among the three plans were statistically significant (P<

vean Of the ipsilateral lung, D, . .o Of the spinal cord among the three plans were all statisti-
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cally significant (P<0.05). The comparison results showed that the differences between S—Plan and C—Plan, T-Plan were statistically signifi-

cant (P<0.05). The differences in gamma passing rate among the three plans were statistically significant (P<0.05), and the comparison results

showed that the differences between S—Plan and C—Plan, T-Plan were statistically significant (P<0.05). Conclusions Using kV-CBCT to

measureandcorrect the patient’s treatment position can reduce setup errors, has good reliability and repeatability, and can reduce the influence

on the dose distribution of setup errors.

[Key words | Left breast cancer; Radiation therapy ; Kilovolt cone—beam CT;Setup error; Dose distribution
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