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ABSTRACT

Objective To study the clinical application of 4D-cone beam computed tomography (CTDCT) in the
precise radiotherapy of volumetric modulated arc therapy (VMAT) program of lung cancer and its
influence on tumor control effects. Methods From May 2018 to October 2019, the clinical data of 102
patients with lung cancer who underwent VMAT radiotherapy in our hospital were selected as samples
and retrospectively studied. According to different CBCT scan patterns, the patients were divided into
4D group (65 cases) and 3D group (37 cases). Radiotherapy placement error, internal target area (ITV)
volume, target area dose, cardiac exposure dose and tumor control effects were compared between
the two groups. Results The absolute values of translational errors in the X-axis, Y-axis and Z-axis after
correction and after treatment were significantly decreased in the two groups (P<0.05), and there
were no significant differences in the absolute values of translational errors in the X-axis, Y-axis and
Z-axis after correlation and after treatment between the two groups (P>0.05). There was no significant
difference in the ITV volume of upper lobe tumor between 3D group and 4D group (P>0.05), and the
ITV volume of middle and lower lobe tumor in 4D group was significantly lower than that in 3D group
(P>0.05). The Dmin, Dmean and Dgsy, of PTV in 4D group were higher than those in 3D group while the
cardiac V10, V20, V30 and Dpean Were lower than those in 3D group (P<0.05). The ORR values in 3D
group and 4D group were 78.38% and 81.54% respectively (P>0.05), and there was no significant
difference in the short-term efficacy between the two groups (P>0.05). Conclusion 4D-CBCT for lung
cancer VMAT can significantly reduce the internal target delineation volume, increase the target area
dose and reduce the exposure dose of adjacent organs such as the heart, and it has a positive effect
on improving tumor control effects and reducing complications.
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