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Analysis of setup errors in patients with esophageal or lung cancer using CBCT

XIAO Liangjie"?, FANG Yongwen', WANG Yuliu', LIN Xiaosheng', XU Senkui"?, YAO Wenyan', ZHAO Lei', FANG Jianlan'
1. Department of Radiotherapy, Sun Yat-sen University Cancer Center, Guangzhou 510060, China; 2. Guangdong Institute of
Esophageal Cancer, Guangzhou 510060, China

Abstract: Objective To analyze the 6-dimensional setup errors of esophageal cancer and lung cancer with the use of cone-
beam CT (CBCT), and to discuss the necessity and clinical significance of 6-dimensional couch for translational and
rotational errors correction in esophageal cancer. Methods Patients with thoracic tumors treated with radiotherapy at Sun Yat-
sen University Cancer Center from October 2019 to December 2021 were enrolled, with 85 cases each in esophageal cancer
group and lung cancer group. The first 3 CBCT scans of all patients were collected for obtaining the 6-dimensional setup
errors, including superior-inferior (SI), left-right (LR), anterior-posterior (AP) directional setup errors, and rotational setup
errors around Z-axis (RTN), X-axis (PITCH), Y-axis (ROLL). The absolute values of the raw data were analyzed by
Kolmogorov-Smirnov Z nonparametric rank sum test. Results The absolute values of SI, LR, and AP setup errors were 0.30
(0.10, 0.50), 0.10 (0.10, 0.30), 0.10 (0.10, 0.20) cm in esophageal cancer group, and 0.20 (0.10, 0.40), 0.20 (0.10, 0.30), 0.10
(0.10, 0.30) cm in lung cancer group. The RTN, PITCH, and ROLL setup errors were 0.50° (0.30°, 0.90°), 0.90° (0.40°,
1.60°), 0.90° (0.40°, 1.40°) in esophageal cancer group, and 0.40° (0.10°, 0.70°), 0.70° (0.20°, 1.30°), 0.50° (0.10°, 1.00°) in
lung cancer group. There were statistically significant differences between esophageal cancer group and lung cancer group in
SI, RTN, PITCH and ROLL setup errors (P<0.05), but not in LR and AP setup errors (P>0.05). Conclusion Guided by CBCT,
6-dimensional registration technique with 6-dimensional couch can reduce the setup errors during radiotherapy for thoracic
tumors, especially for long target areas such as esophageal cancer, and has obvious advantages in correcting the rotational
setup errors.
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Table 1 Analysis of setup errors in esophageal cancer group and lung cancer group

205 n Sl/cm LR/cm AP/cm RTN/° PITCH/® ROLL/®
A 85 0.30(0.10,0.50)  0.10(0.10,0.30) 0.10(0.10,0.20)  0.50(0.30,0.90) 0.90(0.40,1.60) 0.90(0.40, 1.40)
it 2 85 0.20(0.10,0.40) 0.20(0.10,0.30) 0.10(0.10, 0.30)  0.40(0.10, 0.70) 0.70(0.20, 1.30) 0.50(0.10, 1.00)
Z1H -2.563 -1.604 -1.136 -3.673 -4.084 -4.906
PAH 0.010 0.109 0.256 0.000 0.000 0.000
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Figure 1 Distribution of registration errors in 3 linear directions in esophageal cancer group and lung cancer group
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Figure 2 Distribution of registration errors in 3 rotational directions in esophageal cancer group and lung cancer group
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Table 2 Frequency of translations >0.5 cm or rotations >1° setups in esophageal cancer

group and lung cancer group [cases (%)]

>0.5 cm >1°
20 51 n
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fili i 20 255  44(17.3) 23(9.0) 13(5.1) 43(16.9) 83(32.5) 70(27.5)
X H 7.637 0.203 0.410 3.516 13.030 17.907
P 0.006 0.652 0.522 0.061 0.000 0.000
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