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Abstract: The feasibility of decomposing pulse wave was evaluated by constructing the blood
flow wave based on the Lognormal function. Twenty-three healthy subjects were studied and their
noninvasive aortic pulse waves were acquired by using a noninvasive aortic pulse analyzer ( AtCor
Medical SphygmoCor). The Lognormal function and the triangle function are applied respectively
for constructing the blood flow wave, and aortic pressure waveform is decomposed into forward
and backward waves by means of the impedance analysis. The reflection parameters including
reflection amplitude ( RM RM,;) and reflection index (RI,,, RI, ) are then calculated.
Meanwhile, these parameters are analyzed by the Bland-Altman method and the regression
analysis. The estimation of RM and RI has high consistency for these two methods, and their
regression equations are RM,,, =1. 009RM,; —0. 007 and RI,,, =1. 008RI,; —0. 004, respectively.
RM,,, has significantly positive correlation with RM,; (r =0.999; P <0.001), and RI,,, has
significantly positive correlation with RI; (r =0.999; P <0.001). Therefore, it is feasible to
decompose the aortic pressure waveform based on the Lognormal function and the performance is
better than that of the triangle function.

Key words: pulse wave; wave decomposition; impedance analysis; regression analysis
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Table 1 Basic information of the subjects

ZH YA + AnifE2E YL

FEI 24.40 £1.62 21 ~28
Him/m 1.72 £0.07 1.57 ~1.86

1K/ kg 64.04 £10. 13 45 ~80
BMI/(kg-m™2)  21.59 +2.45 17.04 ~26. 18
DE 61.60 £7.45 47.3~74.0

1.2 FENSEEMRAE

B R AR A IR L 32 WM, FH A BRAEK
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Fig. 1 Pulse wave and its feature points
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Fig. 2 Schematic diagram for aortic pulse wave decomposition
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Table 2 The paired t-test analysis of the parameters of
triangular and Lognormal flow wave

2R HCRE fRgitdE: PHE
& RMtri
& RI!ri

RM
RI

0. 999
0. 999

0. 658
0.470

0.513
0. 640

log

log
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SEE 537
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PO ZH RM, Il RI, 24T B 207, 257 69
1) 75 % . ORM: RM,, = 1. 009RM,; - 0. 007;
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