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Research on the effect of EECP optimal operating
parameterson peripheral vascular function

Yu Lin*
Wen-Chen Tsai **

Abstract

The primary objective of this study was to investigate the effects of EECP(Enhanced External
Counter Pulsation, EECP) therapy parameters on peripheral vascular function in patients with
diabetes. The experimental design employed a 70-minute, 24-session, and 220mmHg pressure setting,
corresponding to vascular stiffness (rachial-Ankle Pulse Wave Velocity, baPWV) and stenosis
(Ankle-Brachial Index, ABI). Results: Under the 70-minute, 24-session, and 220mmHg pressure
setting, 15 patients underwent 24 EECP sessions. The results showed that the mean baPWV and ABI
values decreased from 1825 and 1.12 to 1400 and 1.05 (P < 0.05). Conclusion: EECP therapy is

feasible for the treatment and application of peripheral vascular function in patients with diabetes.

Keywords. Diabetes mellitus, Experimental design, External counter-pulsation, Vascular stiffness,

Vascular stenosis
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Table 1. 5 sets of EECP experimental operation condition combinations designed using

STATISTICA
NO Time/min Second-rate/day mm/Hg baPWV ABI
1 (1) 80 (1) 36 (0) 220 1479 1.08
2 (1) 80 (-DH12 (0) 220 1486 1.12
3 (-1)60 (1) 36 (0) 220 1482 1.12
4 (-1)60 (-H12 (0) 220 1475 1.13
5 (1) 80 (0) 24 (1) 260 1332 0.97
6 (1) 80 (0) 24 (-1)180 1482 1.05
7 (-1)60 (0) 24 (1) 260 1372 1372
8 (-1)60 (0) 24 (-1)180 1483 1.09
9 (0) 70 (1) 36 (1) 260 1367 0.98
10 (0) 70 (1) 36 (-1)180 1821 1.03
11 (0) 70 (-H12 (1) 260 1357 1.01
12 (0) 70 (-DH12 (-1)180 1486 1.07
13 (0) 70 (0) 24 (0) 220 1409 1.05
14 (0) 70 (0) 24 (0) 220 1421 1.09
15 (0) 70 (0) 24 (0) 220 1413 1.10

X1 : (-1)60 ~ (0)70 ~ (1)80 (min)

X2 1 (-1)12 ~ (0)24 ~ (1)36 (Second-rate)

X 1 (-1)180 ~ (0)220 ~ (1)260 (mmHg)

baPWV: Brachial-Ankle Pulse Wave Velocity (HRERHRIER ZRE » B8 © cm/s)
ABI: Ankle-Brachial Index (ERAEIMERIEE) -
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Figure 1.The leg compression cuffs inflate and deflate sequentially at the end of the cardiac systole

and diastole
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Table 2. Total interaction analysis of operational time, frequency, and pressure value parameters'

responsiveness.
sources df  AdjSS Adj MS F-Value P-Value
Model 9 155178 17242.0%* 3.06 0.116
Linear 3 104056 34685.4" 6.15 0.039
X1 1 136 136.1 0.02 0.883
X2 1 14878 14878.1 2.64 0.165%
X3 1 89042 89042.0 15.78 0.011**
2-Way 3 26836 8945.2 1.59 0.830*
interaction
Lack of fit 3 28139 9379.6 251.24 0.096*
Pure error 2 75 37.3
R-Square 0.8462 0.8670
Total 14 183391

+++ S3HIFRIR LSD 1F 5% 5 1% /K2 e
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Table 3. Regression analysis of three factors: operational time (Xi), frequency (X2), and pressure
value (X3) in a central composite experiment.

Term Efect Coef SE Coef T P
Constant 1414.3 43.4 32.61 0.000
X1 -8.3 -4.1 26.6 -0.16 0.883
X2 86.3 43.1 26.6 1.62 0.165
X3 211 -105.5 26.6 -3.97 0.011*
X1*¥X1 -24.3 -12.2 39.1 -0.31 0.768
X2*X2 156.7 78.3 39.1 2 0.101
X3*X3 30.2 15.1 39.1 0.39 0.715
X1*X2 -7 -3.5 37.6 -0.09 0.929
X1*X3 -19.5 -9.7 37.6 -0.26 0.806
X2*X3 -162.5 -81.3 37.6 -2.16 0.083

* ! Significant (P<0.05)
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Figure 2. Contour map of the responsiveness of operational time, frequency, and pressure value
parameters corresponding to baPWV (Brachial-Ankle Pulse Wave Velocity).
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