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[ Abstract | Background and purpose: Correct target positioning is an important factor affecting the precision
of stereotactic body radiotherapy (SBRT) in patients with lung tumors. This study investigated the setup errors in
patients with malignant lung tumors receiving SBRT with cone-beam CT (CBCT) and analyzed the factors influencing
setup errors. Methods: Twenty-nine patients with solitary malignant lung tumors were enrolled in the study. Each
patient underwent SBRT with CBCT before each treatment. Setup errors in CBCT were obtained according to the
matched and planned CT images in anterior-posterior (AP), superior-inferior (SI) and left-right (LR) directions. The
expanding margins of clinical target volume (CTV) to planning target volume (PTV) according to the analyzed setup
errors were then calculated. And the influencing factors of setup errors were analyzed. Results: A total of 155 CBCT
images from 29 patients were obtained during the treatment. The setup errors were (-1.68+3.62), (-1.34+£3.90) and
(0.36+2.15) mm in the AP, SI and LR directions, respectively. The absolute setup errors were (3.16+2.42), (3.2942.48)
and (1.74+1.30) mm in the AP, SI and LR directions, respectively. The suggested expanding margins of CTV to PTV
were 9.6, 10.0 and 5.3 mm in the AP, SI and LR directions according to the setup errors. The setup errors in the AP

direction of peripheral lesions and in the SI direction of inferior, right and metastatic lesions were relatively larger
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(P=0.007, 0.008, 0.000 and 0.000).. Conclusion: In patients with malignant lung tumors receiving SBRT, the setup

errors were more obvious in the SI and AP directions. Tumor motion management techniques including CBCT, breath-

holding technique are required to reduce the setup error in patients with lung tumors receiving SBRT.
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Fig. 1 Incidence of Setup errors in 29 patients with lung tumors
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Tab.1 Setup errors and the expanding margin of PTV of 29 patients with lung tumors with cone-beam CT in three directions

Directions Setup errors //mm Setup errors (absolute value) //mm Expanding margin of PTV //mm
AP -1.68+3.62 3.16+£2.42 9.2
SI -1.34+3.90 3.29+2.48 10.3
LR 0.36+2.15 1.74+1.30 5.4

Expanding margin of PTV =2.52+0.73; AP: Anterior-posterior; SI: Superior-inferior; LR: Left-right
* 2 AEIGKSEIIANF EBAIRENRN

Tab.2 Setup errors in three directions of various clinical influencing factors

Ttem N LR P value SI P value AP P value
Agelyear 0.044 0.772 0.263
<60 13 1.48+1.17 3.36+2.42 3.4242.23
>60 16 1.91£1.37 3.24+2.53 2.98+2.54
Location 0.153 0.100 0.007
Central lesion 13 1.89+1.29 3.62+2.58 2.64+2.34
Peripheral lesion 16 1.58+1.31 2.96+2.35 3.69+2.40
Location 0.882 0.008 0.814
Upper lesion 14 1.75+£1.28 2.69+2.14 3.22+2.27
Lower lesion 15 1.7241.33 3.7242.62 3.12+2.53
Location 0.624 0.000 0.381
Left lesion 10 1.81+1.33 2.274+2.06 3.42+2.21
Right lesion 19 1.70£1.30 3.75+£2.52 3.05+2.51
Diagnosis 0.404 0.000 0.234
Primary lesion 12 1.85£1.42 2.2442.00 3.46+2.76
Metastatic lesion 17 1.67+1.23 3.94+2.53 2.98+2.19
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