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Abstract

PET (Positron Emission Tomography) is a measurement technique that presents physiologic
images based on detection of y-ray generated from RI (Radio Isotope) tracer. In the Rl-tracer
dynamics analysis, conventional methods reconstruct time series image by using list-mode data
that contains spatio-temporal information. However, the time series image is poor in temporal
information of tracer dynamics, hence only a temporally-constrained dynamics can be observed.
It remains key issue for PET drug development.

This thesis proposed method to present spatio-temporal dynamics. The proposed method visu-
alizes spacio-temporal dynamics in the following three steps. At first, intersection in LOR (Line
Of Response) was calculated from given list-mode data, and the intersection is defined as
SP (Slate Point) that holds information of the list-mode data as time weighting coefficient and
space coordinates. Then, as the SP has characteristics of overcrowdedness in comparatively
high radioactivity part, the overcrowded part that has high possibility involving RI-tracer was
extracted by clustering. Finally, the proposed method gave a description of extracted SP at
short time intervals.

The analyses using simulation and experimental data were performed to evaluate the proposed
method. The estimated velocity corresponded approximately to velocity of the RI-tracer. The
RI-tracer dynamics in a vascular form phantom was displayed with the proposed method. The
result shows that the proposed method enables to display dynamics of target RI-tracer.

Keywords: PET, List-mode data, Display of tracer dynamics , Clustering,
Drug kinetic analysis
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