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INSIGHTS INTO THE MECHANISMS FOR CARDIAC RESYNCHRONIZATION (Invited Lecture)
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Both dual site (bi-ventricular) and single-site (left ventricular) pre-excitation improve cardiac function in hearts with left-bundle type intraventricular conduction delay and dilated cardiomyopathy.  Acute data reveals this effect to be principally due to a direct influence on chamber systolic function by the enhancement of contractile synchrony. Molecular analysis has demonstrated marked regional amplification of stress response kinases and abnormal calcium handling proteins with in the late-activated territory that could contribute to dysfunction and arrhythmia.   Additional mechanisms relate to reduction of mitral valve regurgitation and optimization of atrio-ventricular volume transport by shortening the AV delay in individuals with an excessively long basal delay time.  Systolic improvement can be considerable - particularly for patients with severely depressed baseline function, and commensurate with responses to 25-40 mcg/kg/min of dobutamine.  Unlike dobutamine or other therapies that enhance inotropic state by increasing calcium release, resynchronization therapy improves systolic performance while reducing the energy cost to the heart.  Dyssynchrony can be assessed non-invasively, and improved coordination directly correlates with pump performance. Importantly, mechanical synchrony is not synonymous with electrical synchrony.  While a widened QRS complex helps identify target patients, it is not sufficiently specific.  Recent data shows mechanical resynchronization can occur without requiring electrical synchrony (LV-only pacing), and QRS narrowing bears no correlation with mechanical effects.  Direct assessment of mechanical dyssynchrony will be most important to help target subjects and follow the course of therapy.
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