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CASE REPORT

The unexpected complications of the left 
bundle branch area pacing (LBBAP) maneuver: 
a case report
Soyoon Park1, Young Choi1, Yong‑Seog Oh1 and Sung‑Hwan Kim1*    

Abstract 

Background  The lead of left bundle branch area pacing (LBBAP) inserted into the muscular septum will make 
the transvenous lead extraction (TLE) of LBBAP more challenging and because in LBBAP ventricular lead (V lead) 
should be inserted into the part of the septum, damage to the vessel near the lead could occur. The case reports 
introduced the complications of LBBAP previously introduced, but not being considered in detail.

Case presentation  The two patients (76-year-old man, 90-year-old man) with a complete atrioventricular block 
(CAVB) undergoing the LBBAP procedure experienced complications related to the procedure. The complications 
were abrupt dysfunction of V lead and damage to the septal vein in the process of the procedure, respectively. Fortu‑
nately, they were discharged without any other complications.

Conclusions  A deliberate approach for the procedure would be needed as well as successful insertion appropriate 
for the protocol of LBBAP. And long-term follow-up of complications should be needed.
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Background
Left bundle branch area pacing (LBBAP), which cap-
tures the left conduction system and progresses along 
the Purkinje system, has been introduced as a novel pac-
ing technique. Through prior studies to assess the feasi-
bility and clinical outcomes of LBBAP, the usefulness of 
LBBAP was identified and the pacing technique was gen-
erally used to improve the prognosis [1, 2]. Most studies 
focused on the criteria of LBBAP and the incidence of 
complications, such as septal perforation and lead dis-
lodgement. We introduce two complications of LBBAP 
that have been rarely reported. This would become a 

significant clinical issue regarding LBBAP lead extraction 
and insertion.

Case presentation
Case 1
The patient, a 76-year-old man, underwent pacemaker 
insertion with a CAVB in June.2022. DDD type of pace-
maker with LBBAP (Biotronik, Solia S60) was inserted. 
The baseline rhythm of the patient was RBBB, and pac-
ing rhythm was also RBBB pattern. From the pattern, it 
can be inferred that the lead was located near the LBB 
area. At that time, the value of the pacemaker was within 
the normal range (V lead: sensing threshold–10.9, pac-
ing threshold–1.7 voltage, impedance–507  Ω). (Fig.  1) 
He was discharged without any incident. However, 
one month later, the capture threshold of V lead was 
increased to 7.5 voltage and the unstable status of ven-
tricular capture was identified. The capture threshold did 
not be normalized even with follow-up, so the revision of 
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the V lead was conducted in January. 2023. In the pro-
cess of the procedure, we tried to reposition the lead to 
the right ventricular septal area. However, we failed to 
unscrew and could not extract the V lead manually. An 
extraction device was not used because adhesion to the 
vessel was not suspected. Despite several attempts to 
remove the existing lead by transvenous lead extraction, 
the extraction failed. At that time,  the tip of the lead was 
trapped in the ventricular myocardium tightly due to the 
malfunction of the screw. Therefore, we did not attempt 
to extract the lead with an extraction device aggressively 
because of the possibility of myocardial damage. The pro-
cedure was completed with the insertion of additional 
V lead at the apex of the right ventricle (RV)  without 
extraction of V lead previously inserted (Fig. 2).

Case 2
A 90-year-old man diagnosed with CAVB underwent 
the LBBAP procedure. DDD type of pacemaker with 
LBBAP (Biotronik, Solia S60) was used. According to 
the LBBAP protocol, the LBBAP sheath was placed at 
the RV (right ventricle) septal area, and the screw was 
inserted into the area, and then a contrast injection was 
performed to confirm whether the lead was positioned 
appropriately to the septum or not. However, the sep-
tal vein was identified with contrast injection unex-
pectedly and then coronary sinus drainage was noted 
(Fig. 3). The repositioning of the lead was decided due 
to concerns about complications, such as hematoma 
formation.

Fig. 1  Initial chest X-ray and ECG after LBBAP procedure. The V lead was positioned at the septal area on the RAO and LAO view of chest X-ray. The 
RBBB pattern of the rhythm was maintained with V pacing
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Discussion and conclusions
According to the growing population treated with 
LBBAP, the demand for TLE will be also increased. 
Even in some cases of conventional lead insertion, TLE 
is challenging due to fibrosis and stenosis adjacent to 
the subclavian vein. In case 1, TLE failed even though it 
has not been long since the V lead was inserted. In this 
case, the pacing threshold increased unexpectedly with-
out changes in lead impedance and lead insertion site. A 
significant increase in the LBBAP pacing threshold was 
reported in 0.7% of patients after 7.1 ± 5.0 months post-
implantation [2]. Although there was the case report 
of successful lead extraction in LBBAP with a simple 

traction maneuver, the malfunction of the helix and the 
lead not being separated from the septum made TLE 
more challenging in some cases [3, 4]. In our case, the 
cause of the failed extraction of the V lead and the abrupt 
increase of the pacing threshold would be derived from 
the malfunction of the helix. However, for an accurate 
assessment of the case, it is necessary to remove the lead 
and visually evaluate it. Therefore, it would be needed to 
further maneuver rather than simple traction and con-
ventional extraction devices.

To accomplish successful V lead insertion for LBBAP 
based on the cardiac anatomy, a prior study has been 
focused on describing the localization of the cardiac 

Fig. 2  Failure of V lead extraction. Chest X-ray (RAO view). Atrial lead (white asterisk) was inserted in the right atrial appendage (RAA). The V lead 
previously inserted for LBBAP was into the part of the septum (blue arrow). Additional V lead for conventional pacing was positioned at the apex

Fig. 3  Damage of the septal vein. The septal vein was damaged by V lead for LBBAP inserted into the septum (green dotted circle). By infusion 
of contrast, coronary sinus was identified along the septal vein
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conduction system [5]. Considering cardiac vein anat-
omy, blood vessels are distributed in the septum. Because 
V lead should be inserted into the septum, damage to 
the vessel adjacent to the lead could occur. Therefore, 
detailed research on the blood vessel distribution around 
the conduction system is necessary. In case 2, we repo-
sitioned the V lead to another site and no further com-
plication was identified. It is questionable whether minor 
damage to the septal vein by the lead causes additional 
complications at long-term follow-up or not.

These two cases are uncommon complications with the 
LBBAP procedure and the previous study to investigate 
the cause and solutions of the complications are lacking. 
We tried to focus on not only successful insertion appro-
priate for the protocol of LBBAP procedure is important, 
but also a deliberate approach for the procedure through 
various complications and long-term follow-up of com-
plications should be needed. The case of failure in V lead 
extraction which is inserted into the ventricular septum 
emphasizes the demand for further traction maneu-
vers rather than conventional methods. Also, a careful 
approach is required as the process of inserting the V 
lead into the septum may cause damage to the vein.

Abbreviations
LBBAP	� Left bundle branch area pacing
TLE	� Transvenous lead extraction
V lead	� Ventricular lead
CAVB   	� Complete atrioventricular block
RV	� Right ventricle
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