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Study on Improvement of Reliability in Measurement of

Cross-Sectional Elasticity Image of Arterial Wall
Jiang TANG, Hideyuki HASEGAWA and Hiroshi KANAI

For assessment of elasticity of the arterial wall, we have developed the phased tracking method [H. Kanai,
et al., IEEE Trans. Ultrason. Ferroelect. Freq. Contr. 43 (1996) 791] for measuring the minute change in
thickness due to heartbeat and the elasticity of the arterial wall with transcutaneous ultrasound. However,
especially in a hard region, the change in thickness becomes several microns, and the measurement of such a
minute change in thickness may be influenced by noise. Though the elastic modulus of the wall is obtained
from the maximum value of the change in thickness, the maximum value estimation is easily influenced
by noise. In this paper, by employing a model waveform of the change in wall thickness, a matching
method is proposed to evaluate the reliability of the elasticity image. The model waveform was fitted to the
measured waveform using the least-squares method to obtain the matched model waveform. The maximum
deformation of the wall was obtained from the amplitude of the matched model waveform to reduce the
influence of noise. Furthermore, the reproducibility among the measured waveforms of succeeding heartbeats
will be useful for evaluation of the reliability.
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