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Power Spectral Analysis of Radial Artery

Pulse Waveform

Cheng-Deng Kuo

Taipei Veteran General Hospital

ABSTRACT

The diagnostic method of pulse palpation has been used in traditional Chinese
medicine for thousands of years. There are plenty of archives concerning the
description of experience in this diagnostic method and the subjective description
about the objective assessment of pulse palpation. There are many manipulations
and equipments now to get the waveform of artery pulse instead of the way of
traditional palpation on radial artery pulsation. However, The description and
calculation of pulse waveform parameters and the unstanding of their clinical
meanings need more improvements. The development of standardized pulse
waveform analysis is necessary for the improvement of the diagnostic power of
pulse palpation in traditional Chinese medicine.

This study intends to assess the signals of radial artery pulse wave taken from
coronary artery disease patients and control subjects through the plethysmographic
monitor and computer programme written with Mathcab software. We will measure
and analyze the parameters from the radial artery pulse wave through
power-spectral analysis to find the relationship between the parameters defined and
the status of the diseases. By means of biostatistics we may be able to find the
difference in pulse wave parameters between coronary artery disease patients and
control subjects, and the clinical diagnostic value of pulse wave analysis.

No significant difference in pulse harmonics of radial artery of either left or
right hand was observed between normal controls and patients with coronary artery
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disease. If the number of the patients can be increased and the patients can be
stratified according to the severity of their disease, then some differences may be

found between normal controls and patients.

Keywords: radial artery, pulse wave, power-spectral analysis, coronary artery disease
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Table 1 Demographic data of the study subjects
Normal CAD p
(n=12) (n=15)
Age (years) 619 t 8.8 66.7 + 13.1 0.494
Gender (M/F) 12/0 15/0
Body height (cm) 168.3 + 5.8 165.7 + 6.3 0.270
Body weight (Kg) 66.1 + 7.9 70.1 £ 10.1 0.274
Heart rate (bpm) 635+ 7.5 72.8 £ 11.9 0.026*
Blood pressure (mmHg)
Systolic pressure 130.8 + 12.4 134.8 + 14.7 0.453
Diastolic pressure 75.1 £ 6.8 75.6 + 11.1 0.770
Severity
Single vessel disease 0 3
Double vessel disease 0
Triple vessel disease 0 7
Medication
Aspirin 0 11
Beta-Blocker 0 7
Calcium channel blocker 0 5

ACEI 0 6

Data presented are MeantSD. * p<0.05

13
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Table 2 Comparison of pulse harmonics of left hand between normal controls and

CAD patients

Normal CAD )%

(n=12) (n=15)
TP 0.30 £ 0.18 0.97 £ 0.99 0.124
nP1 23.20 + 7.33 21.91 + 8.40 0.679
nP2 21.93 + 4.84 21.53 + 12.65 0.367
nP3 18.26 + 5.03 14.94 + 7.47 0.200
nP4 6.63 £ 1.91 5.01 £ 3.46 0.213
nP5 8.44 t 4.16 6.97 £ 5.17 0.431
nP6 7.28 * 2.93 5.28 £ 4.56 0.124
nP7 3.08 = 3.01 333 £ 322 0.838
nP8 1.97 = 2.46 1.76 = 2.03 0.479
R21 0.99 = 0.21 1.18 = 1.06 0.367
R31 0.88 = 0.45 0.85 £ 0.59 0.872
R41 0.33 £ 0.18 0.25 £ 0.18 0.150
R51 0.39 £ 0.21 0.39 £ 0.32 0.976
R61 0.36 £ 0.22 031 £ 0.29 0.272
R71 0.17 £ 0.24 0.19 £ 0.18 0.714
R81 0.12 * 0.19 0.10 * 0.11 0.751

Data presented are MeantSD.
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Table 3 Comparison of pulse harmonics of right hand between normal controls and

CAD patients

Normal CAD )%

(n=12) (n=15)
TP 0.61 = 0.54 0.51 £ 0.49 0.542
nP1 19.96 + 5.42 22.14 + 10.74 0.864
nP2 19.54 + 4.06 23.39 + 11.21 0.643
nP3 17.99 + 5.04 15.89 + 7.94 0.436
nP4 6.93 £ 2.57 7.33 £ 3.98 0.763
nP5 11.21 £ 5.38 8.56 + 5.50 0.221
nP6 8.63 * 3.20 570 £ 5.14 0.097
nP7 3.36 £ 2.84 3.05 £ 2.84 0.608
nP8 2.02 + 1.67 1.63 * 1.84 0.196
R21 1.01 £ 0.20 1.11 £ 0.48 0.788
R31 0.99 = 0.50 0.86 = 0.54 0.509
R41 0.39 = 0.20 0.40 = 0.24 0.906
R51 0.60 = 0.33 0.48 = 0.37 0.378
R61 0.46 = 0.23 0.34 £ 0.36 0.314
R71 0.18 £ 0.16 0.18 £ 0.18 0.575
R&81 0.11 £ 0.10 0.09 = 0.11 0.252

Data presented are MeantSD.
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Table 4 Comparison of pulse harmonics of right hand and left hand in normal

controls

Right hand Left hand )%

(n=12) (n=12)
TP 0.61 = 0.54 0.30 £ 0.18 0.237
nP1 19.96 + 5.42 23.20 £ 7.33 0.232
nP2 19.54 + 4.06 2193 + 484 0.203
nP3 17.99 + 5.04 18.26 £ 5.03 0.894
nP4 6.93 £ 2.57 6.63 * 1.91 0.754
nP5 11.21 £ 5.38 8.44 t 4.16 0.173
nP6 8.63 £ 3.20 7.28 £ 293 0.292
nP7 3.36 £ 2.84 3.08 = 3.01 0.751
nP8 2.02 + 1.67 1.97 £ 2.46 0.624
R21 1.01 £ 0.20 0.99 £ 0.21 0.827
R31 0.99 + 0.50 0.88 * 0.45 0.470
R41 0.39 £ 0.20 033 £ 0.18 0.457
R51 0.60 * 0.33 0.39 £ 0.21 0.074
R61 0.46 £ 0.23 0.36 £ 0.22 0.157
R71 0.18 £ 0.16 0.17 £ 0.24 0.175
R81 0.11 £ 0.10 0.12 * 0.19 0.312

Data presented are Mean = SD.
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Table 5 Comparison of pulse harmonics of right hand and left hand in CAD

patients
Right hand Left hand )%
(n=15) (n=15)

TP 0.51 £ 0.49 0.97 £ 0.99 0.114
nP1 22.14 £ 10.74 21.91 + 8.40 0.901
nP2 23.39 + 11.21 21.53 + 12.65 0.431
nP3 15.90 + 7.93 14.94 + 7.47 0.737
nP4 7.33 £ 3.98 5.01 £ 3.46 0.099
nP5 8.56 * 5.50 6.97 £ 5.17 0.420
nP6 570 £ 5.14 5.28 £ 4.56 1.000
nP7 3.05 £ 2.84 333 £ 322 0.803
nP8 1.63 = 1.84 1.76 = 2.03 1.000
R21 1.11 £ 0.48 1.18 = 1.06 0.229
R31 0.86 = 0.54 0.85 £ 0.59 0.964
R41 0.40 = 0.24 0.25 £ 0.18 0.062
R51 0.48 = 0.37 0.39 £ 0.32 0.468
R61 0.34 £ 0.36 031 £ 0.29 0.967
R71 0.18 £ 0.18 0.19 £ 0.18 0.934
R81 0.09 £ 0.11 0.10 £ 0.11 0.901
Data presented are Mean = SD.
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Fig. 1 Spectral analysis of radial artery pulse waveform in control and CAD
patients
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