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Clinical vignette

A dual-chamber pacemaker was implanted in a hypertensive 
69 years old male with symptomatic sinus bradycardia. 
He had a normal ejection fraction and mild concentric 
left ventricle hypertrophy. A 12-lead electrocardiogram 
(ECG) was recorded during a routine clinic visit following 
the implant. Multiple QRS morphologies observed in 
association with pacemaker stimulation (Figure 1). A major 
issue and question is what is the mechanism involved?

Discussion of ECG

The patient’s 12-lead ECG is shown with a lead II 
rhythm strip at the bottom of the tracing. The first beat is 
stimulated by the pacemaker in DDD mode with an atrial 
spike, resulting in a P wave, followed by a ventricular spike, 
and then a subsequent stimulated broad QRS complex (i.e., 
atrial stimulation-ventricular stimulation); the next 5 beats 
are stimulated in a different DDD mode known as the 
VAT mode, which represents atrial detection-ventricular 
stimulation. It should be noted that the P wave is intrinsic 
and is not preceded by a spike. The different QRS 
morphology is presumed to be a consequence of a different 
degree of fusion with the intrinsic ventricular rhythm, 

which is usually observed when the stimulation mode 
changes spontaneously. A premature ventricular contraction 
(PVC), noted in the center of Figure 1,  resets the 
pacemaker, followed by 3 beats in DDD mode, which have 
the same QRS morphology of the first stimulated QRS. 
After the PVC, the third beat shows atrial pseudofusion, 
which consists of an atrial spike delivered at the same time 
the intrinsic P wave starts; therefore, its morphology is 
not changed; this beat and the following beat show fused 
positive QRS complexes, that suggests predominance of the 
intrinsic QRS complexes; subsequently VAT mode; the last 
beat is another PVC, with a morphology differing from the 
first one.

Points to ponder

 Different QRS morphologies are frequently observed 
during normal pacemaker function (1).

 The most common mechanism of different QRS 
morphologies during a paced rhythm is a different degree 
of fusion with the intrinsic ventricular rhythm (2,3).

 This condition is usually observed when a spontaneous 
change occurs in the mode of stimulation or in the 
intrinsic rhythm of the patient.
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Figure 1 Paced 12-lead electrocardiogram with multiple QRS morphologies.


