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Abstract The intrasvascular ultrasound (IVUS) imaging technique is used to diagnose cerebrovascular diseases
such as stroke. Recently, elasticity imaging methods have been investigated to diagnose blood clots attached to
blood vessel intima. However, the IVUS imaging technique is an invasive method that requires a transducer to
be inserted into blood vessel. In this paper, strain images are obtained of blood clots attached to blood vessel
intima with data acquired from outside the blood vessel using a linear array transducer. In order to measure
the displacement of blood vessel accurately, experimental data are acquired by steering ultrasound beams so
that they can intersect the blood vessel wall at right angles. The acquired rf data are demodulated to the
baseband. The resulting complex baseband signals are then processed by an autocorrelation algorithm to
compute the blood vessel movement and thereby produce strain image. This proposed method is verified by
experiments on a plastic blood vessel mimicking phantom. The efficacy of the proposed method was verified
using a home-made blood vessel mimicking phantom. The blood vessel mimicking phantom was constructed by
making a 6 mm diameter hollow cylinder inside it to simulate a blood vessel and adhering 2 mm thick soft
plaque to the inner wall of the hollow cylinder.

The RF data were acquired using a clinical ultrasound scanner (Accuvix XQ, Medison, Seoul. Korea) with a
7.5 MHz linear array transducer by steering ultrasound beams in steps of 1° from -40° to 40° for a total of 81
angles. Experimental results show that the plaque region near the blood vessel wall is softer than background
tissue. Although the imaging region is restricted due to the limited range of angles for which scan lines are
perpendicular to the wall, the feasibility of strain imaging is demonstrated.
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