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Abstract

A non-invasive respiratory gated radiotherapy system like those based on external anatomic motion gives better comfortableness to patients
than invasive system on treatment. However, higher correlation between the external and internal anatomic motion is required to increase the
effectiveness of non-invasive respiratory gated radiotherapy. Both of invasive and non-invasive methods need to track the internal anatomy
with the higher precision and rapid response. Especially, the non-invasive method has more difficulty to track the target position successively
because of using only image processing. So we developed the system to track the motion for a non-invasive respiratory gated system to
accurately find the dynamic position of internal structures such as the diaphragm and tumor.

The respiratory organ motion tracking apparatus consists of an image capture board, a fluoroscopy system and a processing computer. After
the image board grabs the motion of internal anatomy through the fluoroscopy system, the computer acquires the organ motion tracking data
by image processing without any additional physical markers. The patients breathe freely without any forced breath control and coaching,
when this experiment was performed. The developed pattern-recognition software could extract the target motion signal in real-time from
the acquired fluoroscopic images.

The range of mean deviations between the real and acquired target positions was measured for some sample structures in an anatomical
model phantom, The mean and max deviation between the real and acquired positions were less than 1mm and 2mm respectively with the
standardized movement using a moving stage and an anatomical model phantom. Under the real human body, the mean and maximum
distance of the peak to trough was measured 23.5mm and 55.1mm respectively for 13 patients' diaphragm motion. The acquired respiration
profile showed that human expiration period was longer than the inspiration period. The above results could be applied to respiratory-gated
radiotherapy.
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Fig. 1. The schematic diagram of real-time respiratory organ motion tracking system.
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Fig, 3. The screen of the controlling respiratory motion simulator.
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Table 1. Mean deviation according to moving distances and periods for anatomical model phantom.
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Table 2, Displacement of diaphragm moving induced by real respiration in patients
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