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Applied Statistics by.Conventional radionuclide imaging (e.g. single photon emission computed

tomography, SPECT) detects gamma photons from a tagged substance (typically a radioisotope)
within a patient's body, and generates a radionuclide image indicating the location of the tagged
substance. For example, an imaging agent such as a radiolabeled gamma-emitting radionuclide
can be used to form a radionuclide image of the blood pool, lungs, heart, bones, kidneys, and

other organ systems. Blood pool imaging typically uses a radionuclide that emits a high-energy
gamma ray (˜140 keV), which is rapidly absorbed by red blood cells in the blood pool. Such

absorption of the high-energy gamma rays results in annihilation events, and thus, detection of
the annihilation events by a gamma camera generates a blood pool image. In cardiac

applications, blood pool imaging can be used to determine cardiac function, pulmonary function,
global and regional ventricular functions, and perfusion defects. Blood pool imaging is often

combined with left ventricle (LV) wall motion imaging to provide both a ventricular function and
perfusion analysis. The quantitative analysis of LV blood pool/wall motion requires, among other

things, estimation of the end-diastolic (ED) and end-systolic (ES) volumes of the LV cavity.
However, in practice, the short list of nuclides suitable for creating LV images often include two
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