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Coronary distal embolism is a serious complication of reperfusion therapy in acute
myocardial infarction. The purpose of this study was to evaluate the effect of embolized
vascular size on coronary flow spectra. Methods In eight anesthetized open-chest dogs, the
left anterior descending coronary artery (LAD) was contained ultrasound flow probes. An
indwelling plastic catheter was inserted into a diagonal branch for microspheres injection to
the LAD territory. Microspheres suspensions (2.5%, 0.03ml/mean LAD flow rate) of 9um or
600pm in diameter were injected into the LAD, and coronary flow spectra and hemodynamic
parameters were obtained after each microspheres injection. These procedures were
repeated until the mean LAD flow rate was reduced to less than 30% of the baseline flow
condition. Results The hemodynamic parameters (aortic pressure, left ventricular end
diastolic pressure, and heart rate) did not change significantly at the baseline condition and
at the maximal embolizatiom in both groups. In 9um microspheres injection, an appearance
of early systolic retrograde flow of the LAD began at 40-60% of maximal embolization, and
then it increased steeply. A rate of decline in diastolic antegrade flow rate (DDR) remained
unchanged until 40-60% of the maximal embolization, thereafter it increased dose
dependently. At the maximal embolization, the coronary flow spectrum was characterized by
the appearance of early systolic retrograde flow and rapid deceleration of diastolic flow. On
the other hand, in 600um microspheres injection, the DDR decreased dose dependently
without the appearance of early systolic retrograde flow. (The DDR at the maximal
embolization in 9um vs 600um ; 4571198 vs 511112 ml/min/sec, p<0.05) Microscopic
examination demonstrated that almost all 9um microspheres were located in capillaries, and
600um microspheres were located in the first branches of epicardial coronary arteries.
Conclusion The embolized vascular size affects the coronary flow spectra. Coronary flow
spectra might demonstrate the embolized vascular size in coronary distal embolization.
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