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Introduction Analysis

« Blood perfusion is proportional the mean concentration and velocity

of red blood cells in diagnostic volume. 3) b) )
« The averaging of the obtained Doppler-broadening spectrum
according conventional laser Doppler flowmetry (cLDF) occurs with
loss information about signal distribution.
Methodology
« Eight healthy volunteers;
» Special 3d-printed tooling and set of 30 g weights; Figure 2 — Sum of oscillation d) e)
. Six stages of experiment: 0, 30, 90, 150, 210, 30 mm Hg; amp(')';‘gioe frlcgpsﬁﬂtff; f1r§88gn':2
 Duration of every stage: 10 minutes; PP ’ rangg
« LDF-setup consists: 1064-nm laser; two photodiodes; AC-DC a) Cardiac
amplification board; data acquisition board; b) Breathe
» Full spectrum of Doppler shift is splited on 64 sub-ranges frequency d)Clzk';’l'ﬁggmg
sub-ranges and consequently integrated. o) Endotﬂe”al
« Wavelet-analysis apparatus were involved in following signal
a) b) C)
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Signal processing
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Processing of the one frequency band of Doppler shift:
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* Mann-Whitney test, p<0.05

« An increase in pressure does not lead to decrease in the sum of

oscillation amplitudes of blood perfusion at the frequency ranges up to
1200 Hz;

 The sum of the cardiac oscillation amplitudes increases in the range up
to 1200 Hz of Doppler shift frequencies;

* Pressure induced phenomena in blood flow can be explained in terms of
redistribution of signal in different frequency ranges;

Figure 1 — Example of distribution of cardiac oscillations along - Different integration ranges of Doppler shift frequencies have a different

frequency of Doppler shift contribution in total blood perfusion oscillations.
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