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Fig.3 System configuration.
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Fig.4 Experimental view.
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(a) When resting, (b) When listening to music.
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Table1l Respiratory indices for all subjects.

during rest (Mean*SD) during listening music (MeanSD)

Mean period (sec) 4.88%1.14 3.70£0.98
Standard deviation of period (sec) 1.07£0.68 0.84%+0.55
Standard deviation of amplitude (a.u.) 0.19+0.11 0.22£0.10
Gating signal
Position of
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Fig.7 An example comparison of beam irradiation timing.
(a) When resting, (b) When listening to music.
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Fig.8 An example of frequency distributions related
to body surface position.
(a) When resting, (b) When listening to
music.
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Development of a Respiration-gated Irradiation System Using Music in Radiotherapy*

Kousuke HIRASAWA,** Naoki SHIRAMATSU,** Tomohito YAMAMOTO,***
Hisashi HARADA,** Yoshihiro MIYAKE***

In radiotherapy, it is essential to focus the radiation on the affected parts of the internal organs, like lung, liver
etc., while minimizing the exposure to healthy tissues. Although methods that apply the beam to affected parts in
synchronization with the patients’ breathing have been used extensively, irradiation accuracy is not sufficient when the
respiratory status of the patient is unstable. In this paper, we propose a new irradiation system that features (1)
stabilizing the patients’ respiration by synchronizing the rhythm of his/her breathing with that of music being played,
and (2) controlling the timing of the irradiation based on the predicted respiratory phase instead of the measured
phase that has been used widely. From experimental results using 12 subjects, it is possible to clarify that deviation
of the beam irradiation position from the targeted point has been decreased to one-third as compared to conventional
methods, resulting in a dramatic improvement in the accuracy of the irradiation system.
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