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Clinicall application of laser blood flow image information measurement
technology to diagnose and predict arteriosclerosis
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The developed L-MLDV system can realize velocity distribution imaging of the

carotid artery in a living mouse by means of traverse laser light. We subsequently developed a
cross-sectional multiple-point laser Doppler velocimetry (CS-MLDV) system, which can measure the
instantaneous two-dimensional flow velocity. An instantaneous 2D velocity distribution can be
obtained even for the case of flowing blood. We carried out in-vivo measurement in a mesenteric
vessel of a mouse in order to demonstrate the potential of the CS-MLDV. The instantaneous velocity
distribution in the flow channel around the obstruction was measured using the MLDV system. Velocity
distribution images were obtained by scanning the rectangular flow channel. We attempted to perform
non-invasive breast _cancer imaging using a MLDV system to monitor blood flow. The validity of the
MLDV results was verified through comparison with the results of a computational fluid dynamics
(CFD) analysis.
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Fig. 1. Time course of lesion development
over 6 days after transplantation: (a)
before transplantation; (b) and (c) a
lesion was not identified on day one or

day three after transplantation
respectively; (d) a lesion of approx. 4mm
was identified on day six after

transplantation. The boxed areas indicate
the areas chosen to be scanned for blood
flow.
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Fig. 2. Blood flow velocity images of skin
areas corresponding to the photographs
in Fig. 1: The boxed areas shown in Fig.
1 were scanned (a) before transplantation
and (b) 1, (c¢) 3, and (d) 6 days after
transplantation. Flow velocities are
expressed using a 30-level color scale.
Asterisks indicate points at which blood
flow and blood vessel diameter were
measured as shown.
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velocity
mesenteric blood vessel using CS-MLDV.
Photograph of mesenteric blood vessel in
mouse.

Fig. 3. Blood
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Fig. 4 Temporal change in pulsation.
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Fig. 5 Image of mesenteric blood vessel
obtained by CS-MLDV.
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Fig. 6.
pattern
tissue of a mouse. The fringe width of the
interference fringe pattern is 4.1 pym. (a)
Tnair, (b)-(d) a depth of 0.2mm (b), 0.5mm
(¢), and 0.8mm (d).

Photographs of the interference
formed in the subcutaneous
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