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Development of a novel X-ray fluoroscopic motion tomography system for real time
image guided tumor following radiation therapy
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In radiation therapy, intra-fractional tumor motion and deformation
significantly limits the efficiency of radiation delivery and brings potential risk for organs
around the tumor such as organs at risk. Conformable tumor following beam control is an ideal
solution for such intra-fractional motion problem. In this study, a new real-time image processing
method for tracking tumor motion and deformation has been developed. The proposed method is based on

x-ray fluoroscopy to take advantage of real-time imaging the target tumor inside the body. However,
the image quality of x-ray fluoroscopy is often not sufficient for tracking tumor due to
superposition of bones or the other organs. To address this issue, a new stochastic partial
tomographic reconstruction has been developed. Experimental results demonstrate that the proposed
method outperforms the conventional methods and more importantly, they can achieve clinically useful
performance.
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