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NOVEL, NON-EXCITATORY ELECTRIC SIGNALS IMPROVES SYSTEMIC HEMODYNAMICS AND CARDIAC CONTRACTILITY IN CONSCIOUS DOGS WITH CHRONIC HEART FAILURE (CHF)
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Background.  Studies in papillary muscles and anesthetized animals have shown that application of electric currents during the refractory period can modulate myocardial contractility, Cardiac Contractility Modulation (CCM). The objective of this study was to examine the effects of CCM on systemic hemodynamics and left ventricular (LV) function in conscious dogs with CHF.  Methods.  Six dogs were chronically instrumented to measure LV systolic pressure (LVSP), mean aortic pressure (MAP), and LVdP/dtmax. Mid-myocardial sonomicrometery crystals were chronically implanted for calculation of LV volume, LV global and regional function. CCM electrodes were placed in mid-myocardium in LV anterior wall. Systemic hemodynamics and LV function were assessed before and during CCM signal delivery, prior to and after establishment of CHF state. CHF was induced by either rapid LV pacing (n=2) or repeated coronary embolizations (n=4). CHF was defined as LVEDP>16mmHg and LVdP/dtmax decrease >20% from its control value (prior to CHF).   Results.  In CHF state, MAP (94±5 vs 102±6 mmHg), LVSP (117±8 vs 125±9 mmHg) and dP/dtmax (2572±367 vs 2768±316 mmHg/s) were all significantly increased from baseline during CCM delivery (p<0.01). Global (31.2±5.6% from baseline) and regional (13.9%±3.1% from baseline) stroke work were also significantly increased (p<0.01).   Conclusions. Direct myocardial delivery of CCM resulted in increases in cardiac contractility and improvement of systemic hemodynamics in CHF. CCM might be used as a therapy for treatment of CHF and further studies are warranted to investigate the long-term effects of CCM in CHF.
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