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A Study on Evaluation Method of Carotid Plaque Characteristics
by Ultrasound Measurement

Yuta HAJI
Supervisor: Hiroshi KANAI, Research Advisor: Mototaka ARAKAWA

To diagnose plaque characteristics, we have already developed an ultrasonic method to estimate the local elastic
modulus from the ratio of the strain of the arterial wall due to dilation in systole to the pulse pressure by measuring
the minute thinning in thickness. For plaques, however, some regions became thicker with vessel dilatation. In the
present study, we evaluated lateral and/or elevational displacements of the vessel and the local change of RF signal
waveforms with vessel dilatation and investigated their effects on the local strain measurement. As a result, it was
found that the lateral and elevational displacements of the vessel wall were not the main factor affecting the local
strain measurement and that the local strain could not be correctly measured in the region where the RF signal
waveform locally changed. Furthermore, even in the regions where the RF signal waveform did not change, some
regions with positive strain were observed. Such regions are not suitable for estimating the elastic modulus. We
focused on such regions and observed the brightness change in the same region with the vessel dilatation. As a
result, we found that all the regions with positive strain were classified into one of three patterns.
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