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Phrenic nerve (PN) stimulation and consequential diaphragmatic contraction is a common (5-25%) complication of left ventricular (LV) epicardial stimulation during biventricular pacing. As the excitability properties (chronaxie, rheobase) of myocardium and motor nerve differ, our aim was to investigate the effect of pacing pulse duration (PD) optimization to avoid PN stimulation.44 patients were enrolled (mean age 64.6 years, indication for biventricular pacing). Transvenous unipolar LV leads were implanted in a side branch of coronary sinus. Strength-duration relationships of LV and PN stimulation were calculated based on LV pacing threshold measurements: 6 patients (14%) had diaphragmatic contractions. The mean LV rheobase was 0.84 V, the mean PN rheobase was 2.59 V (p <0.05). The mean LV chronaxie was 333 ms, the mean PN chronaxie was 104 ms (p<0.05). The difference between PN and LV thresholds was greater at longer PD, there was a significant correlation between the PD and the standardized ratio of PN and LV thresholds (r=0.494, p<0.001). LV stimulation was programmed at twice pacing threshold, 1.5 ms PD. The LV electrode was repositioned in one patient because the PN threshold was equal to or below LV pacing threshold at any PD. There were no signs of PN stimulation in the other 5 patients during the 3 months of follow-up. This study confirmed that the differences in the excitability properties of LV and PN can be used to avoid PN stimulation during cardiac resynchronization therapy. We recommend using longer pulse duration in patients with phrenic nerve stimulation.

