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Introduction
Cardiac resynchronization therapy (CRT) via a pacing lead in 

a lateral coronary sinus branch has become an established therapy 
for patients with severe left ventricular (LV) dysfunction and wide 
QRS duration.1 Ventricular arrhythmias in a CRT patient can be due 
pacing induced proarrhythmia;2 hence, understanding the mechanism 
of the tachycardia and the its relationship to the location of the lead 
is important for appropriate management.  We report a case that 
illustrates the challenge of recognizing proarrhythmic left ventricular 
pacing occurring at specific pacing rate range considered to be within 
the normal physiological range for an individual patient. 

Case 
A 74-year-old, morbidly obese male, with dilated cardiomyopathy 

and a CRT-D placed in 2016, was referred for suboptimal biventricular 
(BiV) pacing and persistent atrial fibrillation (AF) with fast ventricular 
rates.  BiV pacing was noted to be <70% due to persistent AF with an 
uncontrolled intrinsic rhythm which was exceeding BiV pacing limits.

Electrocardiography revealed premature ventricular contractions 
(PVC’s) and non-sustained ventricular tachycardia (NSVT) with a 
right bundle branch block (RBBB) morphology, inferior axis and 
late transition suggestive of basal to mid-lateral left ventricular origin 
(Figure 1). Current medication included chronic amiodarone therapy 
for suppression of PVCs and control of AF.  Patient had worsening heart 

failure symptoms, including increasing fatigue, exercise intolerance, and 
dyspnea, both rest and exertional, categorizing him as New York Heart 
Association (NYHA) class IV stage D at the time of evaluation.

Baseline ECG revealed AF with BiV pacing, as well as a PVC with a 
RBBB morphology and inferior axis. QS in leads I and aVL suggested 
an epicardial origin. 

On initial evaluation, pacing from the LV lead tip (LV 1-2)had a 
QRS morphology similar to his clinical PVC. He underwent AV node 
ablation initially and while being paced at VVI 40 bpm, PVCs and 
NSVT disappeared. LV or BIV pacing ≤75 bpm did not induce any 
clinical PVCs/NSVT, regardless of any vector in the quadripolar LV 
lead (Figure 2). However, when LV or BIV pacing rate was >75 bpm, 
PVCs returned, again regardless of which LV lead vector was used 
(Figure 3). This provided evidence of a LV lead straddling a border 
zone of an epicardial lateral wall scar, which exhibited pro-arrhythmia 
only at pacing rates >75 bpm. After successful AV node ablation, the 
lower pacing rate was programmed to 70 bpm without evidence of 
PVCs/NSVT. 

He was cardioverted to sinus rhythm with maintenance amiodarone. 
At 6-month follow-up, patient remains in sinus with 95% BIV pacing 
and marked improvement in functional status (NYHA I).

Discussion
Despite the salutary effects of CRT, LV pacing induced ventricular 

arrhythmias have been reported 2-4. A prior study showed that pacing 
in proximity to an epicardial scar (0.2 cm) significantly increased 
dispersion of repolarization in that region, and increased the propensity 
of unidirectional block, that may predispose to ventricular arrhythmias. 
5 In our case, the unique finding was the association of PVC/NSVT 
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Abstract
A 74-year-old patient with permanent atrial fibrillation and symptomatic premature ventricular contractions was found to have a pro-

arrhythmic left ventricularpacing at heart rates above 75 beats per minute in all left ventricularpacing vectors. He was successfully treated 
with AV node ablation and reprogramming of his cardiac resynchronization therapy device to a maximum heart rate of 70 bpm.
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initiation with a pacing rate >75 bpm. Following AV node ablation, 
when pacing VVI 40 bpm, the arrhythmia completely disappeared and 
only reappeared with pacing at 80 bpm, suggesting that the alteration of 
activation and repolarization around dependent on pacing at a higher 
rate. Moreover, proarrhythmia was seen with pacing from all vectors 
of the quadripolar LV lead, suggesting that this lead likely straddled 
the border zone of a sizeable epicardial scar. 

Conclusion
We describe a unique case of rate related LV lead pacing induced 

PVCs and NSVT contributing to suboptimal BiV pacing and 
worsening heart failure. The arrythmia was successfully treated with 
CRT reprogramming and AV node ablation.
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Figure 1:

Baseline ECG showing atrial fibrillation with biventricular pacing, 
and fusion beats due to conducted atrial fibrillation, and 2 PVCs 
with a RBBB, inferior axis morphology with and QS complexes in 
lead 1 and AVL, suggestive of epicardial LV origin.

Figure 2: Following AV node ablation, biventricular pacing at 75 bpm did 
not induce any PVCs or non-sustained ventricular tachycardia.

Figure 3:
After AV node ablation, biventricular pacing at >75 bpm 
reproducibly induced PVCs from all electrodes of the quadripolar 
LV lead.


