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Principles of  CSP

▪ Conduction system pacing (CSP) is a novel method of  cardiac pacing that 
uses the heart’s own conduction system to enable efficient, physiological 
ventricular activation 

▪ CSP using His bundle pacing (HBP) or left bundle branch area pacing 
(LBBAP) has the potential to restore or preserve normal physiological 
activation



Principles of  CSP

▪ LBBAP includes both LBBP with direct LBB capture and left ventricular 
septal pacing (LVSP) without direct capture of  the LBB.

▪ LBBAP offers several potential technical advantages, compared to HBP 
including low and stable thresholds, the potential to treat more distal 
conduction system disease, and potentially a faster learning curve.

▪ Both LBBP and LVSP provide more physiological ventricular activation than 
right ventricular (RV) pacing despite delayed RV activation and a wider QRS 
interval, which in V1 has a pseudo-RBBB morphology. 



Anatomy of  CSP sites

▪ A – Conduction system pacing sites

▪ B – Anatomy of  conduction system

▪ C – Capture sites

▪ Selective HBP captures the His-bundle 
alone. 

▪ Non-selective HBP captures the His-
bundle and the myocardium.

▪ Myocardium only capture, captures the 
myocardium alone



Synopsis of  different entities of  CSP and 
related forms of  stimulation

CSP = conduction system pacing

DSP = deep septal pacing

HBP = His bundle pacing

LBBAP = left bundle branch area pacing

LBPP = left bundle branch pacing

LFP = left fascicular pacing 

LVSP = left ventricular septal pacing

RBBP = right bundle branch pacing



Pacing techniques

▪ Illustration of  pacing techniques

(1) Atrial pacing. 

(2) Right ventricular (RV) pacing.

(3) His bundle pacing (HBP). 

(4) Left bundle branch area pacing 
(LBBAP). 

(5) Biventricular pacing (BVP) with an 
epimyocardial left ventricular lead via the 
coronary sinus (CS).





Term & Definition



Algorithm for pacing strategies in patients undergoing pacemaker implantation for bradycardia 
indications







Algorithm for cardiac physiologic pacing in patients with atrial fibrillation



Current recommendations for CSP (HBP or LBBAP) from the 2023 
HRS/APHRS/LAHRS guidelines

▪ Patients with indications for pacemaker therapy with anticipated ventricular 
pacing ≥40% and an LVEF of  36%–50% (class IIa) or LVEF >50% (class IIb). 

▪ CSP may be considered if  less than 40% pacing is anticipated, with LVEF of  
36%–50%, with or without a LBBB (class IIb), whereas only LBBAP may be 
considered if  LVEF is >50% (class IIb). 



Current recommendations for CSP (HBP or LBBAP) from the 2023 
HRS/APHRS/LAHRS guidelines

▪ CSP may be also considered in HF patients with LBBB, LVEF 36%–50%, QRSd 
≥150 ms and NYHA class II-IV (class IIb), or if  effective CRT cannot be 
achieved with BiV pacing and LVEF ≤35% (class IIa). 

▪ In patients with non-LBBB, LVEF ≤35%, QRSd 120–149 and NYHA class III–
IV, CSP could be considered (class IIb) 



Pre-procedure evaluation and preparation



Benefits and Challenges of  Conduction System Pacing



HBP vs LBBP



Advantages

HBP

▪ Maximum electrical synchrony

▪ Endpoints well-defined for successful His 
capture

▪ Extractability has been demonstrated

▪ Relatively good mid-term evidence for 
safety and efficacy

▪ Avoids crossing the tricuspid valve when 
implanted on the atrial aspect of  the 
annulus

▪ Some evidence of  medium and long-term 
lead extraction

LBBAP

▪ Large target area

▪ Correction of  more distal conduction 
disease

▪ Low capture thresholds

▪ Good sensing parameters

▪ Consistent back-up myocardial capture (in 
addition by anodal capture by the ring 
electrode)

▪ No requirement for back-up pacing leads

▪ AV nodal ablation without risk of  
compromising lead function

Ref :EHRA clinical consensus statement on conduction system pacing implantation: endorsed by the Asia Pacific Heart Rhythm Society (APHRS), Canadian Heart Rhythm Society 

(CHRS), and Latin American HeartRhythm Society (LAHRS)





Fluoroscopic view & 

Electrocardiographic features

of  LBBAP



LBBAP Electrocardiographic features



Conclusion

▪ CSP is a physiology-based approach, but adoption is limited by implantation 
challenges.

▪ Imaging, mapping, & electrogram recording techniques facilitate 
implantation along the conduction system

▪ Improvement of  implantation tools & adoption of  implantation techniques 
should reduce complication and increase utilization.
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