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Left Bundle Branch Pacing in a Scoliosis Patient 

with Symptomatic Bradyarrhythmia: A Case Report 
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Running Title: Scoliosis patient presenting with symptomatic left bundle branch block with 2:1 AV block treated with left 

bundle pacing 
 

 

Abstract: Right ventricle (RV) has been the preferred site for pacing in symptomatic brady-arrhythmia. It has also been one of the 

sites of pacing in cardiac resynchronization therapy. However various studies have demonstrated the deleterious effects of chronic RV 

pacing. To ameliorate these effects, novel pacing strategy called the physiological pacing has come up where His bundle or Left bundle 

branch area is paced directly with pacing leads. This method, however, requires precise localization of His bundle, left bundle branch 

area in interventricular septum and also the normally oriented heart shadow on imaging. Herewith, we are reporting a case of left 

bundle branch pacing in scoliosis patient with altered radiographic landmarks. The simple maneuvers described here  may be useful in 

reaching the desired pacing site in such cases.   
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1. Introduction 
 

Traditionally Right Ventricle has been the preferred site of 

pacing for the management of symptomatic brady-

arrhythmias. The deleterious effects of chronic RV pacing in 

the form of atrial arrhythmias, left ventricular dysfunction 

and recurrent heart failure hospitalization have been shown 

by several studies [1]. This has generated interest into a 

novel pacing strategy called physiological pacing wherein 

the His bundle or the left bundle is paced directly with 4.1 F 

pacing lead. Although there are studies demonstrating 

clinical benefits of permanent His-bundle pacing (HBP), at 

the same time there are concerns regarding higher pacing 

thresholds, smaller R-wave amplitudes, early battery 

depletion and the potential to develop distal conduction 

block [2]. Selective left bundle pacing can overcome these 

limitations as it provides excellent threshold with good lead 

stability [3] especially in patients with 

infranodalatrioventricular block and left bundle branch 

block (LBBB). The proximal left bundle branches run 

through the LV septum and then fan out to form a wider 

target for pacing compared to the His bundle. During the 

procedure the radiographic landmarks and intracardiac 

signals play a major role. We report a case  with severe 

scoliosis of spine and altered radiographic landmarks  where  

the left bundle pacing was done. 

 

2. Case Presentation 
 

A 78 years old female came to us with recurrent episodes 

ofsyncope over two days. She was non-diabetic, 

hypertensive for last 15 years on amlodipine 5 mg and was 

under treatment for ankylosing spondylitis and had severe 

scoliosis of spine. On examination her heart rate was 55 

beats/min, ECG revealed left bundle branch block with QRS 

duration 158 mSec and intermittent 2:1 atrioventricular 

block (Fig 1). Echocardiogram revealed an ejection fraction 

of 45% with global hypokinesia. The blood reports were 

unremarkable and chest X-ray showed scoliosis of spine. As 

the patient was having LV systolic dysfunction with LBBB 

we decided to go for conduction system pacing with 

recruitment of left bundle branch block.After obtaining 
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informed consent, procedure was done under local 

anasthaesia. Twelve lead electrocardiography and 

intracardiacelectrograms were continuously recorded. At the 

outset, His location was identified with the help of a 

quadripolar catheter which was a little superior and medial 

to the usual location. After obtaining two separate extra 

thoracic left subclavian venous puncture C315 HIS Sheath 

was used to map left bundle area. The lumen less 4.1 F 3830 

lead was introduced and unipolar mapping was done with 

the help of EP system. As the His C315 sheath was unable to 

reach the site of His location, we gave a secondary curve of 

approx 70 degree in the sheath with the dilator inside as the 

sheath has a memory of 3 minutes. Even after multiple 

attempts for long, desired site could not be reached. After 

multiple maneuvers and 10-12 minutes effort we shifted to 

left bundle area which could be reached taking the sheath 

near apex and with little clockwise maneuver pulling along 

the septum to a higher position. The intracardiac signals 

were checked during the process at2-3 places and finally we 

got a desired place for LBB pacing. At this site, we got the 

W pattern in V1 and aVR,aVL discordant on 

electrocardiogram. The lead was rotated rapidly 7-

8rotationsto get deep into the septum.The impedance 

dropped to 670 ohms from 1080 ohms and pacing there 

showed typical RBBB pattern on the electrocardiogram. The 

paced left ventricular activation time (LVAT in lead V5) 

was 82mSec.Programmed stimulation also demonstrated the 

differential capture of left bundle and myocardium. Finally 

the 3830 lead was secured (Fig 2a, 2b). Subsequently atrial 

lead was placed at right atrial appendage. Both the leads 

were connected to a dual chamber pulse generator.ECG 

following the lead placement demonstrated narrowed QRS 

complexes (Fig 3). 

 

3. Discussion 
 

Cardiac pacing remains the only effective therapy for 

symptomatic bradyarrhythmias. As chronic RV pacing has 

certain significant hemodynamic problems, other alternative 

pacing sites weretaken under consideration. This includes 

right ventricular septum, right ventricularoutflow tract and 

left ventricle. Later, the concept ofpermanent His bundle 

pacing was developed by Desmukh et al [4]. His bundle 

pacing (HBP) has low sensed R wave amplitude, which 

might result in atrial over sensing and ventricular 

undersensing. Because of high pacing thresholds either at 

the time of implantation or during follow‐up there are 

chances of early battery depletion and pulse generator 

change in 5%–10% of patients. Subsequently, with further 

insights into the anatomy of the conductionsystem, selective 

pacing of the left bundle branch (LBB) wasattempted by 

Huang et al[3]. In this method, the lead is placed deep into 

theinterventricular septum with good lead stability and the 

pacing parameters are good. Advantage of LBBP is that it 

can correct the distal conductionsystem disease as the pacing 

lead effectively bypasses the diseased proximal segment 

[5].Vijayaraman et al demonstrated success rate of 84% for 

HBP in unselected patients with AV block (93% AV nodal 

and 76% infranodal) at threshold of 1.3 ± 0.9 V at 0.5 ms 

with 5% lead revision rate [6]. However, Li et al reported 

90% success rate for LBBP patients with AV conduction 

disease [7]. Left bundle branch pacing (LBBP) is considered 

to be an alternative to cardiac resynchronization therapy for 

patients with DCMP (dilated cardiomyopathy) with LV 

dysfunction and left bundle branch block (LBBB) pattern. 

Various studies have shown good outcomes in respect to 

improvement in NYHA functional class and LV ejection 

fraction [8,9]. Zhang et alshowed resynchronization of 

ventricular contraction with reverse cardiac remodeling and 

symptomatically significant improvement after LBBA 

pacing in patients with heart failure with reduced ejection 

fraction and LBBB [10]. In a large multicentered 

retrospective study by Vijayaraman et al assessed the 

feasibility and outcomes of LBBP in CRT eligible patients. 

It was found that,CRT could be successfully achieved by 

LBBP with 85% success rate including 44% of 

ischemiccardiomyopathy patients.LBBP resulted 

insignificant reduction in QRS duration, improvement in 

LVEF in both ischemic and nonischemic patients and 

equally in patients with LBBB and non‐LBBB. The lead 

threshold and R wave amplitude remained stable during 

follow‐up period. It was noted that, 72% ofpatients 

improved clinically by atleast one in NYHA functional 

class. Echocardiographic improvement (defined as ≥5% 

increase in LVEF) was found in 73% of patients [11]. 

 

Anatomy of heart may be different in various patients due to 

vertebral disorders and distorted cardiac position. Our case 

is an example and demonstration that even in difficult 

anatomy of severe scoliosis of spine it can be done with 

existing hardwares with changing the curve and doing some 

maneuvers. In our experience of 48 cases at our centre, the 

two failed cases were aged more than 80 yrs old indicating 

that the distorted orientation which we see in elderly people 

may be a important factor in placement of leads .The tools 

and kits for this procedure have to be further refined in order 

to make this procedure more usable in all anatomies and 

bringing down the failure rate. There is no previous report of 

LBBA pacing in such anatomy in literature and by far this is 

the first reporting of case of LBB pacing in distorted cardiac 

orientation. 
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Figure legends: 

Fig 1: Baseline ECG of patient showing LBBB with wide QRS (158 msec) and 2:1 AV block 

Fig 2 (a): lead positions in LAO 30 degree view 

Fig 2 (b) Lead positions in anteroposterior view. Note the vertebral curvature due to severe scoliosis. 

Fig 3: Post-procedure ECG with magnet showing narrowed QRS (120 ms) 

 

 
Figure 1: Baseline ECG of patient showing LBBB with wide QRS (158 msec) and 2:1 AV block 
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Figure 2(a): lead positions in LAO 30 degree view 

 

 
Figure 2(b): Lead positions in anteroposterior view. Note the vertebral curvature due to severe scoliosis. 
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Figure 3: Post-procedure ECG with magnet showing narrowed QRS (120 ms) 
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