OOo0D0ODO0O0O0OooDoODoODoooooDobooodd
OOo0oDooDODoDod

Evaluation of local elastic characteristics

by accurate noninvasive measurement of small vibrations

on arterial wall

Doooof oooof oooof
Oooo#
Hideyuki Hasegawal, Hiroshi Kanaif, Noriyoshi Chubachi’,

Yoshiro Koiwa¥

‘00000000 oooao
Department of Electrical Engineering,
Faculty of Engineering, Tohoku University
‘0o0DoDoDoDOoDOoDo0oO

First Department of Internal Medicine,

School of Medicine, Tohoku University

Keywords
0000000 O (small vibration on arterial wall),

0000 O 0 0O 0O (thickness change in arterial wall),
0 O O O O (Poisson’s ratio),
O O O O (atherosclerosis)



o0

For diagnosis of early stage atherosclerosis, it is necessary to
increase the spatial resolution in local evaluation of the acoustic
characteristics of the arterial wall to several millimeters, which
corresponds to macular lesion on the surface of the wall. In lit-
erature, ultrasound-based-methods have been proposed, in which
the local pulse wave velocity (PWYV) is measured. Since there
is a relation between the PWV and the Young’s modulus in the
circumferential direction of the arterial wall, the elastic character-
istics of the arterial wall is noninvasively evaluated in each local
area. For these previously proposed methods using ultrasound,
however, sufficient spatial resolution cannot be obtained. In this
paper, small vibration on intima and adventitia of the anterior
or posterior walls of the artery are simultaneously and accurately
measured from the skin surface using pulsive ultrasound wave.
The change in thickness of the arterial wall is obtained by inte-
grating the difference between the two vibration signals on intima
and adventitia. Similarly, small vibrations on intima of the an-
terior and posterior wall are simultaneously measured, and the
change in diameter of the artery is obtained by integrating the
difference between the two vibration signals on these walls. The
Poisson’s ratio of the arterial wall is obtained by dividing the
resultant change in thickness of the arterial wall, which is normal-
ized by its thickness in the end diastole, by the resultant change
in diameter of the artery, which is normalized by its diameter in
the end diastole. The proposed method is applied to in vivo eval-
uation of the Poisson’s ratio of the abdominal aorta. Such local
acoustic properties of the blood vessel will be useful, especially
for noninvasive diagnosis of early stage atherosclerosis.
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