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OPTIMIZATION OF NON-EXCITATORY ELECTRICAL SIGNALS APPLIED TO THE RV SEPTUM
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Application of non-excitatory electrical Cardiac contractility modulation (CCM) signals to the RV septal wall during the absolute refractory period (ARP) of the cardiac cycle has been shown to augment cardiac contractility in animal models of failing heart and recently in heart failure patients.   Purpose: To define the optimal parameters that will yield maximum cardiac contractility improvement in terms of selective location (n=9), CCM amplitude (n=3), pulse parameters (n=8) and number of sites (n=5).  Methods: Retractable screw-in leads were implanted at RV Septal wall in open chest pigs. An externally powered device (Optimizer-ExTM) coupled the CCM signal to the septal electrodes 8-50ms following detection of electrical activity at the septum. A Millar catheter was placed in the left ventricle to assess LV function.   Results: LV max dP/dt was increased by 9.5±1.3% when CCM was applied to the anterior septal wall, by 7.1±1.6% when applied to posterior wall, 3.8±1.1% when applied to apex and 0±0.5 when delivered to the free wall. Increasing the CCM amplitude from 7.2 to 20mA augmented the contractility reaching a plateau at 16mA, while changing the pulse width from 2.2 to 20ms yielded a bell-shape effect with plateau at 6.6ms. Moreover, simultaneously application of CCM at two sites resulted in additive effect on the LV contractility, from 9±2.1 to 16±2.7.  Conclusions: Optimal application of the CCM signal appears to be when it delivers at the anterior or posterior grooves of the RV septal wall, preferably simultaneously at both sites, with pulse width of 6.6ms and amplitude of 10-16mA.
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