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A Study on Ultrasonic Measurement of Transient Change in Viscoelasticity
due to Flow Mediated Dilation of Radial Arterial Wall
for Evaluation of Endothelial Function

Kazuki IKESHITA
Supervisor: Hiroshi KANAI, Research Advisor: Hideyuki HASEGAWA

The endothelial dysfunction is considered to be an initial step of atherosclerosis. Consequently, it is important for
early preventive treatment to noninvasively assess the arterial wall properties, such as the endothelial function and
the mechanical property of the media. In the present study, we proposed new noninvasive methods for measurement
of the stress-strain relationship of the radial arterial wall and estimation of the viscoelasticity from the stress-strain
relationship using the least-squared method. Moreover, to reduce the operator dependence, a method using template
matching between the measured ultrasonic RF signal and the adaptive model signal was developed for the
automatic detection of the objective boundaries of the radial artery. The proposed method was applied to the human
radial artery and the transient change in viscoelasticity due to Flow-Mediated Dilation (FMD) was measured. The
measured static elasticity temporally decreased (about 300 kPa), and the viscosity, which was estimated
noninvasively for the first time by the proposed method, temporally increased (about 30 kPa-s) after recirculation.
These results show a potential of the proposed methods for the thorough analysis of the transient change in

viscoelasticity due to FMD.
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