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An imaging system for in vivo carotid artery using ultrasounds and blood flow simulation
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Blood circulatory system is very complicated and its shape depend on individual, which might affect cardiac and/or cerebrovascular
diseases in near future. This report presents prototype imaging system for in vivo carotid artery using ultrasound B-mode images. Then,
we try to simulate blood flow about mathematical model and real carotid artery shaped model with branched flow. One of a final goal is
to establish a new imaging system for examination of existence or nonexistence about plaque and infarction including its shape at inner
wall of blood vessel, furthermore to establish simulation technique for real artery shape with heartbeat.
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Fig.1 Block diagram of a new imaging system for

carotid artery
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Fig.2 Bright-mode images at some transverse cross-

section (a), and its binary images (b).
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Fig.3 a) Blood flow velocity, b) modified flow curves for
calculation, ¢) mathematical plaque model, d) artery
diameter change with time( recorded systaltic image at #18-
position for 2-second.).
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Fig.4 In vivo 3D image of CCA; 22-year, male
a) the most deflated inner shape of blood vessel,
b) the most dilated inner shape of blood vessel.
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Plaque height h(mm), angle of branch (25-deg).

Fig. 5 Flow pattern of branch region of blood vessel model
with a plaque and angle of 25-degree, which show partly
turbulent and inverse flowing regions.
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