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Optimization of image quality and target position accuracy for four-dimensional
cone-beam computed tomography
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In this study, the image qualities of 4D cone-beam CT (CBCT) images obtained
using various gantry rotation speeds (GRSs) for stereotactic body radiation therapy (SBRT) were
guantitatively evaluated. Our findings suggest that GRSs of 67 and 85° /min are optimal selections
in terms of image quality, acquisition time, and positional errors for 4D-CBCT-based image guidance.
Moreover, the image quality of in-treatment 4D-CBCT (In-4D-CBCT) obtained with various prescription
doses were quantitatively evaluated in volumetric modulated arc therapy (VMAT) for SBRT of the
lungs and liver. We concluded that the image quality of In-4D-CBCT degraded compared with the
reference image; however, it was sufficiently accurate for assessing the tumor position in VMAT for

SBRT of the lungs and liver both in terms of the target volume similarity and accuracy of the
fiducial marker position.
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