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     Innovative strategies in nuclear techniques have propelled the field of nuclear cardiology from myocardial perfusion, function, and metabolism, into molecular imaging.  From an instrumentation aspect, PET has several advantages over SPECT, including an accepted method to correct for attenuation effects, increased spatial resolution, and higher count densities.  These factors, combined with the ability to synthesize unique radiotracers, have made it possible to use PET for absolute quantification of regional myocardial blood flow, metabolism, and receptor occupancy. Myocardial perfusion tracers can be divided into two broad categories, those that are freely diffusible (O-15 water), and those whose uptake and/or retention are dependent not only on flow but also on intact cellular viability (N-13 ammonia, rubidium-82).  Two approaches can be considered in clinical practice; 1) quantify absolute regional myocardial blood flow, and 2)analyze some aspect of the radiotracer’s kinetics (e.g., its retention, volume of distribution), and relate this kinetic analysis to intact viability. The clinical assessment of myocardial metabolism is based on the principal that scarred myocardium is metabolically inactive compared to normal or ischemic myocardium, and if perfusion is normal, regions are considered viable.  Among regions with resting hypoperfusion, a concordant decrease in both perfusion and metabolism (termed match pattern) represents scarred myocardium while a discordant increase in FDG uptake compared with decreased perfusion (termed mismatch pattern) represents viable myocardium. The application of such patterns in the clinical setting has resulted in positive and negative predictive accuracies in the 78% to 92% range. 

