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Measurement of Small Vibrations at Two Adjacent Points on the Aorta by
Controlling the Direction of an Ultrasonic Beam for
Noninvasive Diagnosis of Arteriosclerosis
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Abstract

Small vibrations were measured simultaneously at two adjacent points on the aortic wall near the aortic
valve by electronically alternating the direction of an ultrasonic beam. Transit delay time of the pulse
wave between these two points was determined from the two vibration signals obtained by this alternating-
beam method. Local pulse-wave velocity at a point several millimeters along the aorta was precisely ob-
tained by dividing distance between these points by resultant transit delay time. Such local acoustic prop-

erties of blood vessels will prove useful, especially for noninvasive diagnosis of early stage arteriosclero-
sis.
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Fig. 1 Configuration of the sector-scan probe.
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Fig. 2 Illustration explaining method used to measure small vibra-
tions at two adjacent points (A and B) on the aortic wall by
transmitting the ultrasonic beam in two directions.
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Fig. 3 Illustration of method used to obtain
small vibration signals from the re-
ceived ultrasonic signals, reflected at
the two points.
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Fig. 5 Simultaneously measured small vibration signals at points A and B on
the wall of the silicone tube.
(a) Control signal that drives the Ventricular Assist Device (VAD).
(b) Small vibration signal at point A :y, (t).
(¢ ) Small vibration signal at point B :vg (t).
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Fig. 6 Waveforms of small vibration signals v, (t) and vg
(t) in Fig. 5 for the period To.
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Fig.7 B-mode image of the aortic wall near the heart.
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Fig. 8 Simultaneously measured small vibration signals at
points A and B on the aortic wall near the heart.
(a) Electrocardiogram (ECG).
(b) Small vibration signal at point A : y, (t).
(¢ ) Small vibration signal at point B : vg (t).
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Fig. 9 Waveforms of small vibration signals y, (t) and vg (t) in Fig. 8 for the period Tj.
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Fig. 11 Simultaneously measured small vibration signals at points A
and B on the wall of the abdominal aorta.
(a) Electrocardiogram (ECG).
(b ) Small vibration signal at point A : y, (t).
( ¢) Small vibration signal at point B : vg (t).
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