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The aim of this study was to develop a theory and method for quantitative regional
myocardial perfusion using two-dimensional X-ray angiography during coronary
interventional treatment. It is important to decide end of the interventional procedure by
evaluating not only artery morphology but also myocardial blood flow. However, there is no
practical method to measure myocardial blood flow quantitatively in clinical routine
procedure. Conventional two compartment model to express relationship between artery
contrast concentration and myocardial contrast concentration was modified to fit with
two-dimensional x-ray angiography. Data acquisition method was optimized to obtain
baseline image, electro-cardiogram signal, and to suppress effect of respiration. Several
image processing methods were newly developed: baseline correction, linearity correction,
optimal data point determination, and motion compensation. For evaluation, seven porcine
models of myocardial ischemia with stenosis in proximal coronary artery were prepared.
Imaging was performed using cardiovascular X-ray imaging equipment during the injection
of iopamidol contrast agent. Myocardial blood flow was calculated using the Patlak plot
method applied to time-intensity curve data of the proximal artery and myocardium. The
results were compared to microsphere myocardial blood flow measurements. Correlation
between the calculated blood flow and microsphere blood flow was R2=0.61. Color-coded map
was generated representing regional myocardial perfusion. This novel method is quantitative,
operator-independent, easy to use, quick, and practical for clinical routine procedure. It is not

limited to myocardium and has potential to be used for many other organs.
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