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Laser Doppler flowmetry (LDF) is method widely usiddiagnosis of microcirculation
diseases. It is well known that Doppler shift of taser radiation scattered by moving red blood
cells (RBC) can be quantitatively assessed throwlyamg photocurrent produced by
photodetector. Today, there are several matherhaticalels of this process, based on the
fundamental work of Bonner and Nossal [1]. This elotinks integral characteristics of
photocurrent’'s power spectrum with the average eotmation of red blood cells in a sampling
volume of tissue and their average velocity. Thesoeng result is relatively linear to velocity
and concentration of RBC in diagnostic volume.

Photocurrent’'s spectrum distribution contains vileadiagnostic information about
velocity distribution of the RBC [2]. This informah usually disappears after integration
procedure. In this research it is proposed to caenfhe integrals (indexes of microcirculation)
in the sub-ranges of the spectrum. Appropriate aare and software were developed. Single
mode 1064 nm laser was selected as the sourceioflisg radiation. Optical fibers were used to
deliver radiation to the skin and to collect baelsring light. Signal processing was conducted
in the NI LabVIEW environment.

Applying standard physiological functional testsatbmb results in changing RBC velocity
distribution inside the skin. Fourteen experimesimoulder occlusion were performed in order
to record such alternations during the occlusiast {8]. Experiments involved only healthy
volunteers. During the experiments simultaneoublained parts of power spectra from fingers
in consecutive frequency ranges 60 — 400 Hz, 48006-Hz, 800 — 1600 Hz, 1600 — 3200 Hz,
3200 — 6400 Hz were processed. Every experiment eoaslucted following the protocol:
recording of the background level of perfusion (@)nocclusion test (3 min); post-occlusion
recording (5 min).

Processing of the obtained experimental data hagrshihat at the moment of the post-
occlusion reactive hyperemia (PORH), Doppler posmctrum undergoes broadening and the
spectrum maximum shifts to the high-frequency rangkis effect can be explained by
increasing number of ensembles of RBC with highadogity in the optical sampling volume of
the skin. The main statistical parameters (meansaadard deviation) of perfusion alteration
during the occlusion test were calculated in thiected spectral ranges of power spectrum
integration.

Further, experimental studies in the group of pmésievith microcirculation diseases are
planned. The comparison of the data from the pttieith the data from healthy volunteers will
allow to substantiate new diagnostic criteria.
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