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The concept of multi-site pacing to synchronize the dyskinetic heart has been test in animal model before 1990.   However, first human study was reported by Cazeau et al in 1994.  Since then many new scientific and technological concepts were developed and that led into the development of the cardiac resynchronization therapy (CRT) devices including the pace-makers and implantable cardiac defibrillators.

The primary indication of CRT has been for the drug refractory congestive heart failure pts (LVEF < 35%) with the significant intra-ventricular conduction abnormalities (QRS > 130 ms).  However, recent studies reported the beneficial effect of CRT even in subgroups of CHF pts.  Several studies reported that even in pts with the narrow QRS complexes could benefit from the CRT.  The studies reported that CRT can result myocardial cell remodeling to improve the neurohormonal and hemodynamic functions of the dyskinetic heart that can be demonstrated with the variety of the clinical imaging tools such as echo, MRI and PET scan.

CRT outcomes including overall reduction in mortality, morbidity and improvement of the functionality and the quality of life have been reported in several clinical trials (MIRACLE, MUSTIC, CARE-HF, COMPANION, CONTAK-CD and others).  These clinical trials also reported statistically significant 19% reduction in the all-cause mortality and as well as in the all cause of hospitalizations in CHF pts.  

The CRT devices can successfully be implanted in majority pts but still remains to be challenging and time consuming procedures.  The success of the CRT device implant is primarily determined by the ideal placement of left ventricular pacing lead via coronary sinus into the antero-lateral cardiac vein.  However, several clinical problems remain to be resolved such as acute LV lead dislodgement, diaphragmatic pacing, and acute loss of LV capture.   These could result up to 8% implantation failure.   Currently, there is no reliable pre-operative evaluation method to select the highly favorable or unfavorable pts for trans-venous CRT.  The epicardial CRT implantation has been useful alternative for the unsuccessful transvenous implant cases.

Unfortunately, CRT remains to be expensive procedure.  Therefore, careful selection of specific device for each pt is imperative.  Finally, follow-up cares of CRT pts are complex and can be challenging.  Therefore, often require team approach from the heart failure experts and the electrophysiology.

