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DIFFERENTIAL DIAGNOSIS OF PACING SYSTEM MALFUNCTION (Invited Lecture)
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Complex biventricular pacing appears to offer a benefit in the management of advanced congestive heart failure associated with a dilated cardiomyopathy and a marked intraventricular conduction delay.   Recognition of a pacing system malfunction involving the ventricle in these systems is a clinical challenge. Worsening congestive heart failure may be due to progression of the intrinsic disease, noncompliance with medications, or a problem with the pacing system: loss of capture or an inappropriately programmed paced or sensed AV delay.    Loss of capture on one channel - the lead pacing the left ventricle, usually by way of a cardiac vein, tends to have the higher capture threshold.  As such, loss of LV capture is the most common abnormality whether this be from lead dislodgment, high thresholds or a mechanical abnormality developing in one of the leads.  Unlike univentricular pacing where the loss of capture will be obvious, the ECG changes associated with loss of capture involving one channel of a biventricular system may be very subtle.  There may be a minor change in QRS morphology or development of a complex that looks closer to a standard pacing complex than is the case with biventricular pacing.  Intracardiac electrograms and telemetered event markers will facilitate identification of a problem but require access to the programmer for the implanted pacemaker.   Mechanical problems developing with a lead, either insulation failure or a conductor fracture, may be the reason for a loss of capture but will not be apparent with lead impedance telemetry measurements.  In the intact system, the lead impedance may appear to be so low as to suggest an insulation problem.  Development of a fracture involving one lead may result in the measured lead impedance being in the normal range.   Oversensing or the sensing of an inappropriate signal may cause inhibition of the ventricular output allowing return of intrinsic conduction if the pacing mode is DDD or inappropriate triggering if the mode is DDT.  Far field P wave oversensing appears to be more common in the biventricular system than in standard dual chamber pacemakers, particularly if the LV lead is in or close to the Great Cardiac Vein.  Management requires reducing ventricular sensitivity but this may lead to undersensing of true ectopic beats and competition.
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