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Irradiation Synchronized with Respiratory Cycle
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The authors devised an irradiation technique to synchronize with respiration. The synchronization equip-
ment was designed to quantify the respiration curve using a microcomputer and to set the gate level on the curve
arbitrarily. The operation of the linear acclerator was controlled by the gate signal triggering the microwave
oscillator. The ventilation, and the pressure of the thorax or of the upper abdomen were employed as sources of
information about respiration in the phantom study and in clinical use respectively.

The efficacy of the synchronization was examined with gated simulator and with verification films.

This

technique was considered to be useful in precise radiotherapy for peridiaphragmatic mobile tumors.
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Fig. 1 The Respiratory Synchronization Equip-
ment (Anzai Sogyo Co., Ltd.)
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Fig. 2 Block diagram of the Respiratory Synchronization Equipment
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(Kyoto Kagaku Hyohon Co., Ltd.)
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Fig. 4 Ventlla,tlon and tumor movement in the phantom. A; A sample of
simulator X-ray film exposed both at the end of expiration (small arrows) and
at a point in the expiratory phase (70% of the tidal volume, large arrows). B;
Tumor movement corresponding to the ventilation curve.
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Fig. 5 Verification films and their densitograms of the phantom tumor obtained
in 4 situations. A : Verification films, a ;
b; static tumor at the end of inspiration, ¢; during respiration without
synchronization, d; with synchronization. Small arrows indicate the tumor
and large arrows show the level of densitometry. The white point indicates the

standard point in the tumor location in densitometry. B :
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Fig. 6 Treatment fields for the case of two hepatoma lesions foll\owmg L1p10d.01
embolization. A to C: The conventional field, A ; at the end of quiet expira-
tion, B; at the end of quiet inspiration, C; at deep inspiration. The arrows
indicate the tumors. D; The smaller field when synchronized with the end
phase (10% of the abdominal pressure) of quiet expiration.
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Fig. 7 Verification films and their densitograms of the

case of lung cancer with

and without synchronization. A: Verification films (a) without and (b) with
synchronization. The white arrows indicate the tumor. The black arrows
indicate the level of densitometry. The white point indicates the standard point
in the tumor location in densitometry. B: Densitograms.
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Fig. 8 The oscillogram showing the abdominal
pressure and the gate signal.
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