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Development and clinical trial of abdominal pressure belt, a new breathing control device in tu-

mor radiotherapy
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Abstract: Objective To investigate the application value of the abdominal pressure belt in radiotherapy, which is a new
breathing movement control device in thoracoabdominal tumor radiotherapy. Methods Based on the principles of cuff
sphygmomanometer, the pressure of abdominal pressure belt was manually adjusted and the mechanical manometer were read,
to control the breathing movement in the thoracoabdominal tumor radiotherapy. The actual position of the abdominal pressure
belt was compared with that of classical thermoplastic film in clinical trials. And the radiotherapy treatment planning system
was applied in the registration comparison. Results The registration results showed that little differences were found in outer
contour between the thermoplastic film positioning and abdominal pressure belt positioning. According to the direction from
head to foot, the thoracoabdominal registrations were performed in the CT images of all positions, and results showed that the
upper part of thoracic was well overlapped. But the position of lower part of thoracic was lower, so do the breathing strap, with
a slight difference between these two devices. No significant differences were found in the treatment effects. Conclusion The
abdominal pressure belt, the new breathing movement control device in thoracoabdominal tumor radiotherapy, has a
satisfactory application value in the clinical treatments, because it can achieve the movement control effect of classical
thermoplastic film, reduce the position error, simplify the operation and realize the real-time correction during the radiotherapy
treatment.
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1.Fixed Belt

2. Airbag
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7. Catheter

9. Charge Valve: 10. Gas Nanometer
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Fig.1 System structure diagram
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Fig.2 Abdominal pressure with compression systems
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Fig.3 CT scan images for abdominal pressure belt
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Fig.4 CT scan images for the thermoplastic film
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Fig.5 Registration comparison in radiation treatment planning system
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