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Analysis of time delays in respiratory gated radiotherapy system at Niigata University
Medical and Dental Hospital

Ryuta SASAMOTO, Satoru UTSUNOMIYA, Takahide HAYAKAWA

Department of Radiological Technology,Graduate School of Health Sciences,Niigata University

Key words : radiotherapy, respiratory gating, motion phantom, respiratory motion profile, time delay

Abstract In respiratory gated radiotherapy, there are time delays between the target entering the gated region and
treatment beam on, and between the target exiting the gated region and treatment beam off. The aim of this study was to
clarify the appropriate motion profile of motion phantom for measuring the time delays, and to measure the beam on and
beam off time delays in respiratory gated radiotherapy system at Niigata University Medical and Dental Hospital. We
irradiated radiochromic films on the motion phantom using 4 mm diameter cone without gating. As a motion profile for
the motion phantom  (motion width: 30.0 mm), a sinusoidal profile and a constant velocity profile ware used. Measured
length of the exposure streaks on the films were more accurate with the constant velocity profile than those with the
sinusoidal profile (30.4% 0.1 mm vs. 31.7 = 0.2 mm). Then we used the constant velocity profile for gating irradiation
with a gating phase range of 10-40%, and compared the exposure streak length with a theoretical value. The calculated
beam on time delay was 0.11+0.01 sec, and the beam off time delay was 0.07 £0.00 sec.
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