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Introduction: Diagnosis of vulnerability of atheroma is important for prevention of cardiovascular and cerebrovascular events. We have aimed for tissue characterization of atheroma based on elasticity imaging by means of ultrasound.Methods: Elasticity was measured with ultrasound by thephased tracking method [H. Kanai, Circulation, 107, 2003], with high spatial resolution of 75 and 150 micrometers in the radial and axial directions of the artery.Elasticity library: Extracted human femoral arteries were placed in a water tank. The change in luminal pressure was applied using an artificial heart. During in vitro elasticity measurement, a needle was placed on the external surface of the artery to identify the section scanned by ultrasound to make the pathological image. By comparing the elasticity images with the corresponding pathological images, mean(SD)s of lipids and fibrous tissue were determined to be 81(40) kPa (number of elasticity values=425) and 1.0(0.63) MPa(n=5213), respectively. These values were used for statistic parameters of lipids and fibrous tissue.In vivo tissue characterization: By applying statistic parameters to elasticity images of carotid arteries measured with transcutaneous ultrasound, soft inclusion of lipids surrounded by fibrous tissue was clarified.Discussion and conclusion: We have already measured elasticity distributions of blood clots and calcified tissue to be 95(56) kPa (n=612) and 2.0(1.0) MPa (n=278), respectively. Although these results suggest that blood clots are difficult to be differentiatedfrom lipids based only on elasticity, clarified fibrous tissue and lipids (may be blood clots) in atheroma show preliminary but significant results toward thetranscutaneous tissue characterization.

