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Design of non-invasive atherosclerosis measurement system based on finger-toe pulse wave velocity
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Abstract: A new non-invasive atherosclerosis measurement was proposed and the corresponding system was designed in the
study. The brachial and ankle pulse waves were collected by traditional instruments to calculate the pulse wave velocity
(PWV). However, based on photoplethysmography (PPG), the human peripheral pulse waves of fingers and toes were
collected by the proposed method to realize the calculation, and the measurement result was named finger- toe PWV
(ftPWV). The elementary experiment results showed that the measurement system based on ftPWV had great repeatability,
with measurement results basically consistent with the results of traditional measurement. The inflating pump, discharge
valve and cuff are necessary for traditional measurement, but the proposed system based on PPG can complete the
measurement just by connecting photoelectric probes, which can greatly reduce the volume and weight of device, providing
the possibility to realize mobile and portable arteriosclerosis measurement.
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Fig.7 Pulse waveform before and after the filtering of Savizky—Golay and moving average filter
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Fig.8 Pulse waveform before and after the filtering of smoothness priors approach
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Tab.1 The ftPWYV of healthy control group (Mean+SD)

Age/years  Left fiPWV/cm-s' Right ftPWV/em-s™

Male 25.5+1.4 1191.9+£37.9 1192.2+38.8
Female  25.0+2.7 1112.8+20.8 1120.5+£20.4
All 25.1£1.7 1176.1£47.4 1 177.8+46.0

ftPWV: Finger-toe pulse wave velocity

F2 RGHEEHENAPWY(xxs)
Tab.2 The ftPWYV of potential risk group (Mean+SD)

Agelyears  Left fiPWV/cm:s' Right ftPWV/cm s

Male 54.7£1.9 1340.7+£29.3 1 345.0+30.0
Female  51.7+2.0 1 246.8+34.5 1249.1+£34.9
All 53.7£2.4 1309.4+54.4 1313.0£55.5
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Tab.3 Comparison of ftPWYV in different groups

Potential ) Relative
Healthy ) Different .
risk difference/%
Left/cm-s™ 1176.1 1309.4 1333 11.3
Right/cm s 1177.8  1313.0 135.2 11.5

x4 EMEEMHPWY 11855
Tab.4 ¢ test between left and right ftPWV

Left ftPWV Right ftPWV

Item

Potential risk Healthy Potential risk ~ Healty
Mean 1309.4 1176.1 1313.02 1177.8
Variance 2 960.9 2248.7 3080.6 2 116.1
n 30 30 30 30
Pearson -0.082 0 -0.076 1
df 29 29
t value 9.731 9.907
P value 1.219x10" 8.151x10™"
foos 2.045 2.045

df: Degree freedom; f,0s: Theoretical value of £. When £>1y5, P<0.05,

the differences were significant.
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