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Impact of respiratory phase on registration errors between CT and
cone-beam CT images under different motion states:
Phantom experiments
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(1. Department of Medical Oncology, 2. Department of Radiation Oncology, the First Af filiated Hospital of
Anhui Medical University, Hefei 230022, China; 3. Department of Nuclear Medicine, Fuyang Hospital
Af filiated to Anhui Medical University, Fuyang 236000, China)

[Abstract] Objective To observe the impact of respiratory phase on registration errors between CT and cone-beam CT
(CBCT) images under different motion states based on phantom experiments. Methods 4D CT and CBCT scanning of
QUASAR phantom were performed under static conditions, at different motion frequencies (12, 14, 16 breaths per
minute) and amplitudes (5, 10, 20 mm respiratory motion). The registration errors were analyzed at full-time phase and at
30%—70% of the phases. Results At motion frequencies of 12, 14 and 16 breaths per minute, the full-time phase image
registration errors were (0. 0140.06), (—0.052£0.08) and (—0.0840.09) cm, and the 30%—70% time-phase image
registration errors were (0. 1240.42), (0.14%0.38) and (0.09740.40) cm, respectively, with no difference was found
between the two phases (all P=>0.05). At motion amplitudes of 5, 10 and 20 mm, the full-time phase image registration
errors were (—0.0440.08), (—0.02=+0.05) and (—0.06+0.12) cm, respectively, and 30%—70% time-phase image
registration errors were ( —0.04 = 0.16), (04 0.10) and (0.39 = 0.57) cm, respectively. Significant difference of
registration error was observed between full-time phase image and 30%—70% time-phase image at a motion amplitude of
20 mm (P<C0.05), but not found at motion amplitudes of 5 nor 10 mm (both P>>0.05). Conclusion The motion
amplitude of 20 mm could impact the registration error between CT and CBCT images, whereas smaller motion amplitude
or motion frequency did not cause significant impact.
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