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Study on Viscoelasticity Measurement of Radial Artery Wall
under Pushing Pressure Applied by Single Ultrasonic Probe
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An evaluation of vascular endothelial function is important for the early diagnosis of arteriosclerosis. We developed
an ultrasound probe that can simultaneously measure blood pressure and vessel diameter at the same position to
estimate the elasticity of the radial artery during FMD. However, a change in the cross-sectional shape of the vessel
caused by the pushing pressure affects the estimates of the vessel’s elasticity. In the present study, we introduced the
pulse transit time method to measure the blood pressure not affected by the absolute value of the acquired voltage.
As a result, we could measure the decrease in blood pressure associated with the decreases in elasticities by the FMD
and the recovery to the resting state after releasing the avascularization. Moreover, we derived a series of equations
to estimate the vessel’s elasticity considering the pushing pressure applied by the ultrasound probe and the resultant
deformation of the blood vessel. The method was applied to in vivo measurements. The proposed method resulted in
fewer variations in the elastic modulus estimates with different pushing pressures compared with the conventional

method.
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