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A Study on Ultrasound Accurate Measurement of Luminal Surface Roughness of Human
Carotid Artery for Early Diagnosis of Atherosclerosis

Kanai, Hiroshi
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The diagnosis of atherosclerosis in the early stage is crucial for
preventing degeneration of arteries. In the early stage of atherosclerosis, the arterial wall
becomes rough due to endothelial cell proliferation and degeneration of the internal elastic layer.
For the early diagnosis of atherosclerosis, our group has proposed a method to estimate the
micron-order luminal surface roughness of the carotid artery. In the present study, a technique was
developed that suppresses error in estimating surface roughness caused by the movement of a carotid
artery during one cardiac cycle. The average surface roughness of the carotid artery estimated by
the proposed method was 2.33 py m in three young subjects (from 20 to 30 years old) and 3.36 y m in
three older subjects (from 50 to 65 years old). These results show the high potential of the
proposed method for accurate estimation of the minute surface roughness of the carotid artery.
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