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Evaluation of the application value of simple foot immobilization device in rectal cancer radiotherapy based on
CBCT image-guided technology

GUAN Lihua, HU Yong
Department of Radiation Oncology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract] Objective To explore the application value of the simple foot immobilization device in radiotherapy for rectal
cancer based on the inter-fractional setup error acquired by image-guided technology of cone beam computed tomography (CBCT).
Methods A total of 49 rectal cancer patients received volumetric modulated arc therapy (VMAT) in Zhongshan Hospital, Fudan
University from February 2021 to February 2023 were included. Inter-fractional setup errors of each patient were analyzed. Any
situation where the inter-fractional setup error exceeded 7 mm in any three-dimensional direction during the inter-fractional treatment
course (the first treatment was excluded) was defined as a failed positioning reproducibility. Binary logistic regression was used for
independent factor analysis of the failed positioning reproducibility. Results In the X-axis, Y-axis, and Z-axis directions, the
patients’ inter-fractional setup errors were (2.50+1.97) mm, (2.18 £1.73) mm, and (1.17 = 1.06) mm, respectively. Age
(OR=0.880, 95%CI 0.801-0.967, P=0.008) and radiotherapy mode (OR=0.178, 95% CI 0.034-0.936, P=0.042) were independent
factors affecting failed positioning reproducibility. The area under the curve (AUC) of age predicting failed positioning
reproducibility was 0.780, with an optimal cut-off value of 53.5 years old. Conclusions The simple foot immobilization device has
good inter-fractional setup reproducibility for patients with rectal cancer who received radiotherapy, but it is not recommended for

patients younger than 53.5 years with rectal cancer undergoing preoperative radiotherapy.

[Key Words] radiotherapy; rectal cancer; cone beam computed tomography; setup error; immobilization
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Table 1 Binary logistic regression analysis of influencing factors on patients with the failed positioning

reproducibility
Variable Univariate analysis Multivariate analysis
OR(95%CT) P OR(95%CT) P
Sex (male vs female) 1.282(0.291-5.644) 0.742
Age 0.893(0.822-0.970) 0.007 0.880(0.801-0.967) 0.008
Height 1.040(0.946-1.145) 0.415
Area (rural vs non-rural) 3.000(0.782-11.503) 0.109
Radiotherapy mode (postoperative vs preoperative) 0.240(0.056-1.021) 0.053 0.178(0.034-0.936) 0.042
Hip width in supine position 0.805(0.544-1.189) 0.276
Hip thickness in supine position 0.935(0.712-1.228) 0.631
Hip width/thickness in supine position 1.011(0.022-46.404) 0.995
Thickness posterior to the femoral head 0.381(0.108-1.341) 0.133
Fat thickness posterior to the femoral head 0.652(0.133-3.187) 0.597
1.0 ; 3 4t i
s} — T R B R, T
BE R RO BRI S 4
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Figure 1 ROC curve of age predicting the failed

positioning reproducibility
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