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Abstract: [Objective] To research the hemodynamic effect of VEAC, Which is the combination of
the thoracic pneumatic vest (VEST) synchronized with systole and the enhanced external counterpulsa-
tion (EECP) during the diastole. It names as the VEST with EECP Assisted Circulation (VEAC) .
(Method] Acute heart failure was induced by the propranolol hydrochloride in 8 adult mongrel
dogs. Acute heart failure was verified by that the cardiac output decreased to 46. 51% [ (1. 53 £0. 20) to
0.82£0.26) L/min, P < 0.01] and maximum systolic dp/d¢ of left ventricle reduced to 45.03%
[(1 879 £504) to (1 033 +286) mmHg/s, P <0.01]. After 30 min of heart failure the VEAC were
performed on each dog with the VEAC apparatus developed by ourselves. The hemodynamic parameters
were measured by the polygraph. [Results] Compared with no assistance, VEAC significantly increased
cardiac output [ (0. 82 +0.25) to (1.06 +0.39) L/min, P <0.01]. maximum systolic dp/d¢ of left
ventricle[ (1 033 £286) to (1 369 +297) mmHg/s, P < 0.05], maximum systolic aorta pressure
[(110 + 16)mmHg to (120 + 10)mmHg , P <0.05] .mean systolic aorta pressure [ (99 + 19)mmHg to
(106 +17)mmHg, P < 0.05] . mean diastolic aorta pressure [ (89 +20) mmHg to (98 + 18) mmHg, P

<0.05],and coronary perfusion pressure[ (86 + 20)mmHg to (93 +19)mmHg, P <O0. 05] respective-
ly. [Conclusion] The results suggest that the VEAC have the advantage of both VEST and EECP, can
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assist cardiac ejection and enhance coronal perfusion at the same time.

Key words: assisted circulation/method; heart failure, congestive; conterpulsation; hemodynamics
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Fig. 1 Systole: VEST was inflated to compress the chest,
EECP was deflated to decompress the lower body
Diastole: VEST was deflated to decompress the chest,
EECP was inflated to compress the lower body
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Table 1 The comparison of hemodynamic parameters of VEAC with those of heart failure, pre — VEAC and post — VEAC

Heart failure Pre — VEAC VEAC Post - VEAC
P A, msx (mmHg) 108 + 10 110+ 16 120 + 10 2-4-9 106 + 14
P Aow(mmHg) 95+ 17 99 +19 106 +17 299 98 +17
P acp(mmHg) 86+17 89 +20 98 +18 23-9 89 +18
dp1y/dt gy ( mimHg/5) 1 033 +287 206 + 207 1 369 +297 V-39 1 138 +247
prven(mmHg) 10.8+3.4 10.0+3.8 10.5£4.0 10.5+4.2
Pros(mmHg) 5.0+4.1 3.8+3.9 14.4 5.6 99 4.0+4.5
P ras(mmHg) 3.6+3.6 3.1+£2.0 5,742,913 3.6+2.9
CPP(mmHg) 82 +18 86 + 20 92 £119 -39 85+18
CO(L/min) 0.82+0.25 0.87 £0. 36 1.06 £0.39 V-9 0. 86 +0. 40
PEscs(mmHg) 1.0£3.1 -1.8%2.3 11.1£2.7 039 -2.1x1.9
dPEses/dt e (mmtg/’s) 74 £47 67 +36 265 + 124 V-9 92 + 44
Prscn(mmHg) -0.4+4.9 -3.1+1.5 -5.1£5.1"Y -2.0£1.3

Compare with heart failure, 1) P <0.05,2) P<0.01;Compare with pre - VEAC, 3) P <0.05,4) P<0.01; Compare with post - VEAC, 5) P <0.05,

6) P<0.01
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Fig.2 Hemodynamic recording before and during assisted
circulation
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