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A Study on Tissue Classification of Arterial Wall
Using Elasticity Distribution Measured by Ultrasound
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Pathological changes in arterial walls significantly influence their mechanical properties. We have
developed a correlation-based method, the phased tracking method, for measurement of the regional
elasticity of the arterial wall. Using this method, elasticity distributions of lipids, blood clots, fibrous
tissue, and calcified tissue were measured by in vitro experiments for excised arteries (mean + SD: lipid 89
+ 47 kPa, blood clot 131 & 56 kPa, fibrous tissue 1022 % 1040 kPa, calcified tissue 2267 & 1228 kPa). We
previously proposed a tissue classification method using the elasticity distribution in each small region.
In this method, the elasticity distribution of each small region of interest (ROI) (not a single pixel) in
an elasticity image is used to classify lipids, blood clots, fibrous tissue, and calcified tissue by calculating
the likelihood function for each tissue. In the present study, the optimum size of the ROI and threshold
Ty.i(Rm,n) for the likelihood function L;(m,n) were investigated to improve the tissue classification. By
setting the ROI whose size is larger than resolution of ultrasound (800 xm x 600 um) and the threshold
T%,i(Rm,n) determined by the variance in measurement of the radial strain, the tissue classification of the

arterial wall was improved.
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