©
2017 2020

High-precision measurement of in vivo elasticity distribution by advanced
mathematical analysis and ultrasonic
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The beating of the heart causes shear waves to occur in the liver. The

velocity is measured by an ultrasonic diagnostic device. If the elasticity distribution in the liver
can be analyzed from the wave velocity, it is able to be used for the diagnosis of cirrhosis and
liver tumors. In this way, it is necessary to examine the effect of the elastic nonuniformity in the

liver on the wave propagation. Therefore, numerical analysis was carried out by finite difference
time domain method (FDTD method). First, the reflection and refractive characteristics of the shear
waves were analyzed by the FDTD method. As a result, the existence of pseudo boundary waves was
confirmed. Next, we analyzed the wave propagation of fibrous tissue of cirrhosis. The change in the
wave velocity due to the difference in frequency was within a few percent. On the other hand, the
phase velocity value was about 1.1 to 1.2 times higher than the velocity average of normal part and
fibrosis part.
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