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A Study on Designing Beam Steering for Accurate Medical
Imaging
Takashi MASHIYAMA, Hideyuki HASEGAWA and Hiroshi KANAI

The carotid sinus is & site that is easily affected by atherosclerosis [C. K. Zarins et al.: Circ. Res. 53
(1983) 502]; therefore, the diagnosis of this disease at this site is indispensable. However, it is difficult to
accurately diagnose atherosclerosis in the carotid sinus in the long-axis plane, which is parallel to the axis of
the vessel, using conventional linear scanning because the carotid sinus is not flat along the axis of the vessel,
and the ultrasonic beams used in linear scanning are perpendicular to the arterial wall in a limited region.
Echoes from regions that are not perpendicular to the ultrasonic beams are very weak and the arterial wall
in such regions is hardly recognized in a conventional B-mode image. In this study, the position of the
arterial wall was predetermined on the basis of the B-mode image obtained by conventional linear scanning,
then ultrasonic beams were transmitted again so that all beams were almost perpendicular to the arterial
wall. In basic experiments, a nonflat object made of silicone rubber was measured and it was shown that it
is possible to image a nonflat object over the entire scanned area using the proposed beam steering method.
Furthermore, in in vivo experiments, the intima-media complex was imaged over the entire scanned area at

the carotid sinus.
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