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Experimental study of pressure propagation in mildly-narrowed viscoelastic tubes

Shohei NISHI"  Shimpei ONO'  Mami MATSUKAWA " Pierre-Yves LAGREE®

T Laboratory of Ultrasonic Electronics, Doshisha University 1-3 Tatara, Miyakodani, Kyotanabe-shi, 610-0321 Japan
{ University Paris 6 (UPMC), 4 place Jussieu 75005, Paris, France
E-mail: T dun0342@mail4.doshisha.ac.jp, T mmatsuka@mail.doshisha.ac.jp

Abstract The pulse wave is the displacement wave on the surface skin and has similar characteristics with the
intravascular pressure wave. We have suggested a simple method using the pulse wave at the left carotid artery to diagnose the
degree of arteriosclerosis. We have also fabricated the viscoelastic tube mimicking the blood vessel to investigate the
relationship between the pressure wave and pulse wave. We have then shown that the pulse wave at left carotid artery reflects
the elasticity of artery in the brain using the human arterial model. 1D theoretical model of pressure wave propagation was also
suggested to investigate. In this study, the effect of stenosis was evaluated using the viscoelastic tube with mildly-narrowed
part. The pressure propagation in the stenosis tube was discussed with 1D model.
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Fig. 1 Two kinds of fabricated tube.
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Fig. 2 Measurement systems.
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Fig. 3 Measured data to estimate the reflection coefficient.
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Fig. 4 Measured data of normal and stenosis tubes.
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Fig. 5 The influence of the stenosis part.
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Table 1 Parameters in the 1D theoretical model.

A : Cross-section : Non-linear parameter
R :Radius : Pressure

R, : Initial radius : Density of liquid

Q : Fluid flow : Longitudinal variable

v : kinematic viscosity
K : Bulk modulus
n : Viscosity of tube wall

: Young’s modulus
: Thickness
: Poisson’s ratio (0.5)
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Fig. 6 Measured data and 1D model estimation.
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