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ABSTRACT. Left bundle branch pacing (LBBP) is emerging as an alternative to His bundle
pacing that overcomes the latter’s limitations. Several studies have reported on the safety, efficacy,
and electrophysiological properties of LBBP, while postoperative success rates range from 80.5% to
94%. The left posterior fascicle is composed of broad bands of fibers coursing inferiorly and poste-
riorly toward the papillary muscle, while the anterior fascicle is a thin, tendon-like structure. We
report a case of a 70-year-old man in whom left posterior fascicular pacing was done after LBBP
failed. We were able to demonstrate all the features of left posterior fascicular capture, including

fascicular potential and a left anterior hemiblock pattern, using surface 12-lead electrocardiogra-
phy. Left posterior fascicular pacing could be an alternative technique when attempts to deploy

LBBP fail.
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Introduction

His bundle pacing (HBP) has emerged as an excellent
alternative to right ventricular (RV) apical pacing wherein
the cardiac conduction system is captured directly.
However, although the use of HBP avoids RV pacing-
related complications, its use is also limited by technical
challenges, high capture threshold, lead dislodgement,
and the need for redo procedures.! Huang et al. reported
an alternative strategy to HBP that involves direct capture
of the LBB.? LBB pacing (LBBP) provides a low and con-
stant threshold with excellent lead stability and reported
success rates that vary between 80.5% and 94%.>* In this
report, we describe the case of a 70-year-old man with
symptomatic sinus node dysfunction for whom left pos-
terior fascicular pacing was performed after a failure to
deploy LBBP.
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Case presentation

A 70-year-old male with symptomatic sinus node dys-
function and normal coronaries (Figure 1) presented to
us for permanent pacemaker implantation. He had recur-
rent episodes of unprovoked syncope. Echocardiography
showed normal left ventricular function and 24-hour
Holter monitoring recorded multiple sinus pauses of
greater than three seconds.

After obtaining informed consent from the patient for
the procedure, LBBP was attempted. Continuous record-
ing of a 12-lead electrocardiogram (ECG) and intracar-
diac electrograms (EGMs) were recorded using an elec-
trophysiology (EP) system (Abbott, Chicago, IL, USA).
As atrial pacing showed atrioventricular Wenchebacking
at 110 bpm, a dual-chamber pacemaker was considered.
A 4.1-French lumenless 3830 SelectSecure™ lead and a
C315 sheath (Medtronic, Minneapolis, MN, USA) were
used to capture the left bundle. An attempt to deploy this
at a site 1.5 cm below the His bundle along the imagi-
nary line joining the distal His bundle signal to the RV
apex failed. A sheath-in-sheath technique using a coro-
nary sinus sheath to provide additional support was also
tried without success. Subsequently, a C315 sheath was
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Figure 1: Baseline 12-lead ECG showing sinus bradycardia with normal QRS duration.

positioned 2 cm inferior to the previously attempted site
toward the RV apex (Figure 2A). From here, the pacing
lead could be positioned deep inside the septum using
five rapid turns. The lead-tip EGM showed a sharp fas-
cicular potential preceding the local ventricular signal
(Figure 2B) with the potential to surface QRS duration
of 18 ms. Unipolar pacing showed R in lead V1, a peak
left ventricular activation time of 63 ms in lead V5, and
a QRS duration of 115 ms (Figure 3A). Finally, a 12-lead
ECG showed 1S in inferior leads and a deep S-wave in
lead V6 suggestive for left anterior fascicular conduction
delay.
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Together, the abovementioned features suggested suc-
cessful capture of the left posterior fascicle by the pacing
lead, resulting in a sharp fascicular potential preceding
the local ventricular EGM during sinus rhythm and a
left anterior hemiblock pattern in the surface ECG. The
unipolar pacing impedance was 680 Q, and the capture
threshold was 0.5 V at a 0.6-ms pulse width. The sensed
R-wave was 10 mV. The atrial lead was positioned at the
right atrial appendage. The final paced ECG showed qR
in lead V1 and a left anterior hemiblock pattern with a
QRS duration of 115 ms (Figure 3B). The patient recov-
ered well and was discharged the next day without any

Figure 2: Left posterior fascicular pacing. A: A right anterior oblique 30° fluoroscopic view showing the ideal target site (white
circled area) and the actual placement of the lead to capture the posterior fascicle. RV: right ventricle. B: Intracardiac pacing
lead EGMs recorded during sinus rhythm showing a sharp fascicular potential (black arrow) preceding the local ventricular
EGM. LBB: left bundle branch pacing lead EGM; His d and His p: His bundle EGM distal and proximal; RAO: right anterior
oblique; RVA: right ventricular activation distal EGM; Fas Po: fascicular potential; RBB: right bundle branch; LAF: left anterior

fascicle: LPF: left posterior fascicle.
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Figure 3: A: The peak left ventricular activation time as measured from lead V5 was 63 ms and the paced QRS duration was

115 ms. B: A 12-lead ECG showing gR in lead V1, rS in inferio
fascicular capture manifesting as left anterior hemiblock.

complications. Three months later, the pacing parameters
remained stable with the pacing threshold at 0.5 V at a
0.6-ms pulse width and a sensed R-wave of 9.5 mV. No
episodes of syncope occurred following pacemaker
implantation.

It is believed that the difficulty encountered in this case
was likely due to an inappropriate sheath—-septum ori-
entation and the inability of the lead to penetrate suffi-
ciently deep enough into the septum. In such cases, left
posterior fascicular pacing can be attempted to capture
the conduction system.

Discussion

Huang et al. first described direct capture of the LBB by
deep septal pacing.” Since then, many studies have sug-
gested the feasibility, safety, and electrophysiological
properties of left bundle pacing for the management of
symptomatic bradyarrhythmias.* The left bundle sep-
arates from the branching portion of the His bundle
underneath the membranous septum. It gives rise to two
branches, the anterior and posterior fascicles, each head-
ing toward the corresponding papillary muscle.’ The left
posterior fascicle is composed of multiple fibers distrib-
uted over a broad area in contrast with the anterior fasci-
cle, which is essentially a thin tendon.

Li et al.’ reported a success rate of 80.5% for LBBP in
patients with bradycardia. These authors provided
several explanations for the possible failure of left bun-
dle capture, including (1) the inability of the lead to
penetrate sufficiently deep enough into the septum; (2)
existence of a malpositioned sheath so that the lead can-
not go perpendicularly; and (3) a failure of the lead tip
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r leads, and a deep S-wave in lead V6 suggestive of left posterior

to advance due to local hypertrophy. In patients with
ischemic cardiomyopathy, a septal scar is an additional
factor to consider in unsuccessful positioning of the
LBBP lead.

If the left bundle cannot be captured, then posterior
fascicular pacing can be attempted by placing the
lead 2 cm inferiorly toward the RV apex. This will
increase the success rate of conduction system capture.
In patients without infra-Hisian complete heart block
and complete LBBB, sharp fascicular potentials can be
demonstrated preceding the local ventricular EGM dur-
ing sinus rhythm, as shown in our case. The interval
between the fascicular potential to the surface QRS will
be less than 20 ms. The paced QRS will have a short
LVAT (63 ms in our case) and a left anterior hemiblock
pattern.

Conclusion

Although LBBP has a better learning curve than HBP,
certain factors limit the capacity to achieve successful
lead placement with the latter. In patients in whom the
LBB cannot be captured, left posterior fascicular pacing
can be attempted before opting for alternative strategies.
With further innovations in tools and techniques, the suc-
cess rate and efficacy of conduction system pacing are
expected to increase.
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