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Consecutive Narrower Fixation Beats as a Marker 
of Lead Advancement into the Septum During 
Left Bundle Branch Pacing

INTRODUCTION

His bundle pacing (HBP) started as the most promising physiological pacing 
method, but nowadays, most of the implanters shifted their attention toward 
left bundle branch pacing (LBBP). There are several methods to confirm interven-
tricular septal perforation during lead screwing. We present an LBBP case in which 
consecutive ectopic beats of progressive morphology from left to right bundle 
branch block (RBBB) pattern occurring during lead fixation served as a marker for 
reaching the targeted left endocardium.

CASE REPORT

A 77-year-old male patient was admitted for recurrent presyncope episodes. His 
baseline echocardiography (ECG) showed sinus rhythm with complete atrioven-
tricular (AV) block and a ventricular escape rhythm with an RBBB morphology 
(Figure 1A). The laboratory results and echocardiography were unremarkable. 
A dual-chamber pacemaker was indicated, and an LBBP strategy was chosen. 
As has been described by Huang  et  al1 a Medtronic C315 His sheath and a 3830 
Selectsecure lead (Medtronic, Minneapolis, Minnesota, USA) first recorded the His 
bundle recording, showing an infra-Hisian AV block (Figure 2A). The ensemble was 
then advanced 1.5 cm toward the apex and maintained perpendicular to the sep-
tum. With slow and continuous clockwise rotations, the lead was advanced into 
the septum under ECG and fluoroscopic monitoring. During lead progression, the 
tracing in Figure 2B was recorded: after an initial intrinsic QRS complex with an 
RBBB morphology, several ectopic beats were mechanically generated by the lead 
tip (Video 1). The first one (marked with an asterisk) had a pure LBB block mor-
phology as the focus was on the right side of the septum. The next ones were pro-
gressively narrower from beat to beat, as the lead tip protruded deeper into the 
septum. The ninth beat (marked with an arrow) showed a Qr pattern in V1 mean-
ing that the left side of the septum was reached. Pacing at this site resulted in a 
very narrow QRS complex with a left ventricular activation time of 75 ms (proof for 
LBB recruitment) and a pacing threshold of 0.5V at 0.4 ms (Figure 1B).

DISCUSSION

Left bundle branch pacing is superior to HBP due to a significantly larger target 
zone, very good and stable pacing and sensing thresholds, and a high success rate 
irrespective of the level of conduction block.2

In a recent meta-analysis published by Tokavanich et al3 which evaluated the QRS 
duration in different pacing strategies compared to right ventricular pacing, HBP 
achieved the narrowest paced complex, followed closely by LBBP.

Our case confirmed these findings because the morphology of the ectopic beats 
induced by the lead tip as it moved from the right to the left side of the septum 
showed progressively shorter durations.

The “sine qua non” condition to perform LBBP is to successfully penetrate the 
interventricular septum. Several methods are used to follow lead advancement, 
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including imagistic (fluoroscopic or echocardiographic) or 
electrocardiographic (QR or RBBB pattern in lead V1, left ven-
tricular activation time in lead V6 less than 85 ms).4

In 2020, Jastrzębski et al5 first described the so-called “fixa-
tion beats“ as ectopic beats generated by the lead tip dur-
ing fixation. They showed that these beats occur in virtually 
all patients when the lead tip reaches the left endocardium. 
On the other hand, a significantly less proportion of patients 
encountered ectopic beats generated at different levels of 
septal penetration, a fact that may be explained by reduced 
excitability at these levels.

We also believe that the screwing technique may play a part 
in the pattern of the ectopic beat generation. If the rotations 
are very fast and the lead advances quickly into the septum, 
after a first ectopic beat, the myocardium becomes refrac-
tory and thus inexcitable, with the subsequent ectopic beats 
appearing only when the lead is already close to the left side.

In our case, we have shown that a gradual and slower move-
ment of the lead into the septum (Video 2) can generate 
consecutive narrower QRS complexes, proving the progres-
sion of the lead tip. Once a Qr or an RBBB pattern is seen, 
the screwing must stop to avoid perforation into the left 
ventricle.6

CONCLUSIONS

The prerequisite for LBBP is effective septal penetration. 
Imagistic methods cannot precisely prove that the left side of 

the septum has been reached. On the other hand, mechani-
cal induced ectopic beats act as a precise localization tool of 
the lead tip position, in order to increase the success rate and 
minimize complications.

Informed Consent: Written informed consent has been obtained 
from the patients to publish this paper.
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Video 1: Real-time recording of fixation beats during lead screwing 
into the septum.

Video 2: Left anterior oblique fluoroscopic image during lead fixa-
tion into the septum.
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Figure 1. (A) Baseline ECG showing complete AV block. (B) Final ECG showing QRS complexes suggestive of left bundle branch 
pacing. ECG, electrocardiography; AV, atrioventricular.

Figure 2. (A) His bundle electrogram shows complete infra-Hisian block. (B) Fixation beats with progressively narrower duration 
during lead advancement into the septum (see text for details).
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