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Non-invasive monitoring of arterial wall impedance in lower limb

Akira SAKANE ', Kenji SHIBA', Toshio TSUJI, Akira MIURA', Yoshiyuki FUKUBA'
Graduate School of Engineering, Hiroshima University
2Faculty of Human Culture and Science, Prefectural University of Hiroshima

Abstract This paper examined the dynamic characteristics of lower limb's arterial wall by using mechanical impedance. For extracting

the vascular characteristics, we used biological signals such as an electrocardiogram, indirect arterial pressure, and pulse oximetric

plethysmogram which are able to measure non-invasively. The validity of proposed method was ascertained by comparison with the

impedance parameters estimated by using direct arterial pressure. Also, the vascular response, which suggests the changes of peripheral

mechanism dependent on lower limb's position, was calculated from the estimated impedance parameters. The estimated stiffness and
P p p p

viscosity of the lower limb show similar changes to those of the upper limb. Moreover, it was shown that the exercise training may induce an

increase in peripheral vascular response to alteration of transmural pressure in the lower limb.

Key Words: Lower limb's vascular system, Mechanical impedance, Non-invasive monitoring, Vascular response.
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