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Optimization of Condition on Ultrasonic Beam for Measurement

of Small Change in Thickness of Arterial Wall
Masaru WATANABE, Hideyuki HASEGAwWA, Hiroshi KANAI, Yoshiro Korwa

We have previously developed a method for measurement of the small change in thickness of the arterial
wall during one cardiac cycle. Knowledge of this change in thickness is useful for in vivo assessment of
the regional elasticity of the arterial wall. In this study, from the computer simulations, it is found that
measurement error depends on the distance of the ultrasonic beam from the center of the artery and that
it can be reduced by optimally setting the focal position. In basic experiments using a silicone rubber tube
and in in vivo experiments with a human carotid artery, it is found that by optimizing the focal position,
measurement of the change in thickness becomes more robust against mispositioning of the ultrasonic beam.
From these results, it is demonstrated that optimum focal position provides more robustness in measurement,
even if there is arterial wall motion which causes the position of the ultrasonic beam to deviate from the
center of the artery. From results of in vivo measurements for 57 subjects, it is found that the evaluation

of elastic modulus in the intimal side is more effective for diagnosis of early-stage atherosclerosis.
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