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Imaging analysis of blood flow distribution with laser speckle flowmeter
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Abstract

Monitoring of the blood flow has been used in basic and clinical research to elucidate details of the physiological
and pathophysiological conditions of tissue. The blood flow measurement in biological tissue has employed drop
counters, microspheres, hydrogen clearance, laser—Doppler flowmeters, and others. However, none of the devices are
clearly superior or simply provide all the data necessary. For example, blood flow measurement by the microsphere
method can determine the absolute value of the blood flow rate, but involves the use of radioisotopes. Blood flow
measurement by the laser—Doppler flowmeter method can measure the blood flow non-—invasively, but determines
only relative values and observes only small areas. Thus, it is necessary to select the method of blood flow measure-
ments considering the measurement site, measurement area, object of study, sampling interval, and other parameters.
Advantages of non—invasive measurements, include ease of application, abundant information obtained from high—
resolution sampling, and imaging analysis makes it possible to consider introduction of blood flow measurements in
basic and clinical research. One such application is the laser speckle flowmeter which is increasing in use in basic
and clinical investigations, since this instrument can non—invasively measure blood flow changes in broad areas as
two—dimensional images with high—resolution sampling. This review focuses on i) the principles of blood flow
measurements with the laser speckle flowmeter, ii) a comparison of the characteristics of laser speckle flowmeter
and laser—Doppler flowmeter on the blood flow measurements, iii) the previous basic research with laser speckle
flowmeter that has been reported by us, and iv) the application of laser speckle flowmeter in basic and clinical in-

vestigations.
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