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Study on Visualizing Myocardial Contraction and Relaxation by Measuring 3D
Distribution of Strain Rate in Heart Wall
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There have been many studies on the measurement of myocardial strain or strain rate and the three dimensional
(3D) ultrasonic imaging. However, the time resolutions of these methods are not sufficient for through analyses of
heart motion and deformation. Therefore, some of mechanisms of transition in myocardial contraction/relaxation
remain unclear. In this study, the time change of the 3D distribution of the axial strain rate in the heart wall was
measured at a high temporal resolution to visualize the transition in myocardial contraction/relaxation. Ultrasonic
RF echoes from the left ventricular (LV) wall were acquired in several 2D longitudinal-axis views to reconstruct 3D
ultrasound data. Furthermore, we measured the axial strain rate in the LV wall, which is caused by contraction of
the heart, at a frame rate of about 600 Hz. An in vivo experiment was conducted to show 3D distribution of the
strain rate at every 1.7 ms around second heart sound and R-wave of electrocardiogram. The proposed method
successfully showed the continuous transition of contraction/relaxation in the heart wall. These results indicate the
potential of this method in the estimation of the accurate physiological function of the myocardium.
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