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Quantitation of In-Vivo Physiological Function using Nuclear Medicine
Imaging and Tracer Kinetic Analysis Methods

Jae Sung Lee Ph.D.’

Nuclear medicine imaging has an unique advantage of absolute quantitation of radioactivity concentration in body.
Tracer kinetic analysis has been known as an useful investigation methods in quantitative study of in-vivo
physiological function. The use of nuclear medicine imaging and kinetic analysis together can provide more useful
and powerful intuition in understanding biochemical and molecular phenomena in body. There have been many
development and improvement in kinetic analysis methodologies, but the conventional basic concept of kinetic
analysis is still essential and required for further advanced study using new radiopharmaceuticals and hybrid
molecular imaging techniques. In this paper, the basic theory of kinetic analysis and imaging techniques for
suppressing noise were summarized. (Nucl Med Mol Imaging 2008,42(2):145-152)
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Figure 1. Compartment models for perfusion. (A) single compartment, (B) two compartment, and (C) two
compartment model with artery volume( V' )). C,. C, and C, are radioactivity concentration in arterial and

venous blood, and tissue, respectively.
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Figure 2. Compartment models for metabolism. (A) three compartment (two-tissue compartment), (B) three
compartment with artery volume( V' )). C1 1 and C 5 are radioactivity concentration in fissue, before and

after metabolism, respectivelyt.
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