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Nuclear Cardiology: A Five Year Forecast

H. William Strauss, M.D.

Memorial Sloan Kettering Cancer Center

The clinical value of nuclear cardiology lies primarily in the ability to identify myocardial ischemia with
rest and stress perfusion imaging. From a technical perspective, since this procedure was introduced 31
years ago, instrumentation has improved and pharmacologic stress is available as an alternative to exercise.
In this period of time the mortality of acute infarction has decreased, but the cost of caring for patients with
coronary artery disease continues to rise. This observation suggests that we are identifying coronary dis-
ease when it has evolved to an advanced state, usually requiring percutaneous intervention for treatment.

A major goal for the next five years is to detect and characterize disease when it is in an earlier state,
when medical therapy can be more effective, and morbidity is reduced. This can be accomplished by add-
ing several parameters to the imaging procedure, including:

* Quantifying perfusion reserve

* Expressing perfusion as absolute m//min/gram of myocardium

* Relating the distribution of perfusion to the distribution of calcium in the coronary vessels

* Directly identifying vulnerable atheroma in the coronary and carotid arteries

These parameters can be readily determined with gated PET/CT imaging of the heart. PET provides
attenuation corrected data which can be readily quantified. Fusing the attenuation corrected, quantified, rest
and pharmacologic stress perfusion images will provide a precise map of global and regional myocardial
perfusion reserve. Fusing stress perfusion images with CT will provide a map of the distribution of
atheroma, as defined by the distribution of calcium, and the distribution of perfusion. When perfusion is
normal in a territory perfused by a calcified vessel, it is likely that the vessel has had eccentric remodeling,
and the disease is probably stable. In regions with perfusion abnormalities perfused by vessels with little
calcification, either a lipid rich lesion or endothelial dysfunction is present. These territories represent high
risk lesions. Performing additional imaging with FDG permits identification of sites of vascular inflamma-
tion, a hallmark of atherosclerosis. If the lesions are FDG positive, they should be confirmed with CT
angiography or catheterization and intravascular ultrasound.

The evolution of SPECT perfusion imaging to PET/CT perfusion imaging will take nuclear cardiology to
anew level of patient care, which will lower morbidity from coronary heart disease.
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