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A Study on Measurement of Three-Dimensional Propagation of Contraction and
Relaxation in the Heart Wall at High Temporal Resolution
by Rotational Probe Scanning
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Recently, due to the westernization of the eating habits and the rapid development of the aging society, the
increase of the patients with circulatory diseases such as myocardial infarction or heart failure becomes a serious
problem. Therefore, the established method that can assess three-dimensional motion of the heart at high temporal
resolution is required to be developed for early detection of these diseases. In this study, the RF echoes from the
interventricular septum (I\VVS) wall were acquired by scanning ultrasonic beams sparsely to improve the temporal
resolution, and a frame rate of about 600 Hz was realized. The three-dimensional spatial distribution of the strain
rate in IVS measured at every 2 ms showed that the contraction in the right ventricular side precedes that in the left
ventricular side after the R-wave and the relaxation in the right ventricular side precedes that in the left ventricular
side in the ejection phase. These results indicate a potential of this method in the estimation of the
three-dimensional physiological function of the myocardium.
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