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New Mechanism of EECP Therapy and Exploration of Modern EECP Device
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Abstract: Enhanced external counterpulsation (EECP) has bee proved to be an effective, safe, and economical
therapy for the management of ischemic cardiovascular and cerebrovascular diseases, which was introduced in the
AHAJ/ACC Guideline of Coronary Artery Disease in 2002. Recent decade, EECP has been proved to be able to
augment shear stress of blood flow and thus improve the function of vascular endothelial cells (VEC), which in turn
inhibits the progress of atherosclerosis. Based on our background of EECP study, we had recently documented on
porcine models of atherosclerosis that the therapeutic effects of EECP on cardiovascular diseases lie not only in
increasing coronary blood flow and promoting coronary collaterals, but in increasing shear stress of blood flow,
regulating a series of reaction of shear- stress- responsive elements, inducing VEC repair mechanisms, improving VEC
functioning, all of which contributes to the inhibition of the development of atherosclerosis. Those findings result in
the development of a new model of EECP equipment serving not only in secondary, but primary prevention of
atherosclerotic disease. The breakthrough we made by utilizing EECP therapy may bring a promising future of EECP
in China for its technological development as well as its clinical promotion.

Key words: external counterpulsation; vascular endothelium; shear stress; atherosclerosis

[J SUN Yat- sen Univ(Med Sci), 2006,27(6):606- 609,624]

60 ,

Soroff , 1980

, (EECP),

: 2006-07-20
“ (2001BA706B- 07) : (30127001)
(1963-), , , ; , , , . E-mail: zhengsh@pub.guangzhou.gd.cn



607

150 170 mmHg,

= EECP 1994
FDA , , 2000
(HCFA)
EECP Medicare( 65
) 1998 1
: “ EECP
(IEPR)", EECP
20
EECP
3

multicenter study of
pulsation)

EECP in congestive heart failure)

(research of enhanced
coronary artery disease)

ACC/AHA

10

11

. MUST - EECP (the

enhanced external counter-

,PEECH (prospective evaluation of

RECC
external counterpulsation in

- 211

, 2002

( pe ,

[4.5]
’

40 50 dyn/cm*(1 dyn/cm? = 0.1 Pa)

Augmentation wave

?“._\'.‘itlill‘l' wave

3 Aortic 1.'1nll-h f{\‘ f li‘ :
¥ | \ H
( \ \

Pulse ~ £~
|

\ e\ --_H_:_‘ R __'_,_-'I '-.\J. \lv f\\\ g
A B

Fig.1 EECP-induced waveform in arterial system
A: Normal aortic waveforms; B: EECP- induced aortic waveforms
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Fig.3 Scanning electronic microscopic findings of left anterior descending in pigs of three groups indicating the severity of
endothelial damage by atheroscelrosis
A: normal control; B: high- cholesterol model; C: high- cholesterol model plus EECP
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Fig.4 Sudan 111 staining of porcine abdominal aorta
Color in pink red indicating different level of atherosclerotic

development in three groups.
A: normal control; B: high- cholesterol model; C: high- cholesterol
model plus EECP
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