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Figure 10 Development of digital beam former.

A: Analogue beam former.
B: Digital beam former.
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1D array 2D array

Figure 20 Imaging by 2D array probe.

A: 1D and 2D array probe.

B: Real-time 3D image of cardiac valve by using 2D array probe
(courtesy of PHILIPS).
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Figure 30 Development of medical ultrasound technologies.
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Figure 40 Comparison of power mode and velocity mode of
color Doppler method.

Figure 50 Power Doppler mode: intracranial blood flow of
neonatal infant (courtesy of GE Yokogawa Medical Systems).
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Figure 60 Filtering for B-mode blood flowmetry.
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A: Linear reflection (tissues). _—
B: Non-linear resonance (microbubble). B
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Figure 70 B-mode blood flowmetry
(courtesy of GE Yokogawa Medical
Systems).

A: Renal blood flow.

B: Stenosis of carotid artery.
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Figure 90 Separation of harmonic signals by pulse inversion method.
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Figure 100 Contrast harmonic imaging (courtesy of Toshiba Medical
Systems).
A: Comparison of power spectra of echoes between low power and
high power of transmission.
B: 1.5 harmonic imaging of myocardium (left: before injection,
right: after injection).
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Table 100 Different approaches for vulnerable plaque evaluation

Modarity 00000 Feature gooogo Issue

Observe the surface color of plaque Washout of blood by saline is required.
Andioscone by optical images. Difficult to diagnose the interior of a

9 P (vulnerable) (stable) plaque.
yellowd « - O whilte

Image the cross-section of surface Washout of blood by saline is required.
OCT layer with high resolution by optical Measurable area is shallow.

pulse.

Diagnose plaque characteristics Physical relation between vulnerability
IVUS (IBS) based on normalized intensity of and echo intensity is vague. Low

echo signals (IBS). Echo-lucent area
is often regarded as soft plaque.

contrast.

OPT: optical coherence tomography, IVUS: intravascular ultrasound, IBS: integrated backscatter
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Figure 110 Evaluation of vulnerable plague by elastography.
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Figure 120 Principle of IVUS elastography.
&ra: radial displacement at A, &rs: radial displacement at B,
L: distance between A and B
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Figure 130 An example of 1VUS
elastography: lipid type of plaque is ob-
served around 3 o’ clock.

A: IVUS (B-mode image).

B: Strain power image.
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Elastogram

Figure 140 Applications of elasography to
other fields (courtesy of Hitachi Medical
Corporation).

A: Echogenic plaque of carotid artery.

B: Thrombus of soleus muscle vein.
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Development of Medical Ultrasound for Diagnosing Vascular Disease
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Ultrasonography has proved to be indispensable for diagnosing vascular disease due to its merits, i.e., non-invasive,
easy and handy to use, real-time imaging. In addition to the B-mode image for morphological diagnosis and Doppler
method for assessment of circulation, ultrasonographic technology based on tissue characterization can provide novel
diagnostic information and has been under investigation. Recently, some practical approaches such as tissue elasticity
imaging have emerged. They are applied to diagnosing vulnerable plaque of coronary or carotid artery, and deep vein
thrombosis. Including these topics, recent development of ultrasonic technology for diagnosing vascular disease is re-

viewed.
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