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Ultrasonic visualization of propagation of electrical excitation causing
contraction by measuring human myocardial response
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In the early stage of ischemic heart disease, the ischemic region can avoid
myocardial necrosis by rapidly reperfusing the coronary arteries. Therefore, rapid identification of
the ischemic region is important, and local and highly accurate velocity estimation is the key to
the evaluation of local myocardial contraction characteristics using ultrasound. In this study, we
analyzed the received ultrasonic signal at multiple frequencies and proposed a speed estimation
method using ultrasonic phase differences at multiple different frequencies. This proposed method
can reduce the effects of attenuation and interference as described above without performing spatial
averaging, and local velocity estimation is possible. The proposed method can estimate the velocity
with a shorter window width than the conventional method, and can measure the local velocity
distribution and the local myocardial strain rate.
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