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LBBAP: NEW INSIGHTS



Power to the people



Where are we now?
Where were we?



What are we aiming for?

Cabrera JA, et al. Left bundle branch pacing: histology is the key. JACC Clin Electrophysiol. 2025;11:1659–1666.
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What are we aiming for?

Chen X, et al J Cardiovasc Electrophysiol. 2020;31:214–219. 
European Heart Journal (2022) 43, 4161–4173



Lead selection
Stylet-driven Lumenless

5.6 F – 5.8 F (Greater diam) 4.1 F

Non isodiametric

Lumen for stylet
Isodiametric (uniform design)

More rigid,
better torque transmission? High tensile strenght

Retractile helix Fixed Helix

Monitoring during perforationg possible Cannot monitor during perforation *
Specific tool

Smaller distal end



Lead selection
Stylet-driven Lumenless

Using different stylets-> 
Variyin stiffness and additional 

support
X-stiff (fibrotic septum)

4.1 F

Larger lead and sheath: easier torque 
transmission

Interchangeability of SDLs and sheaths
Less myocardial injury

Use of locking stylets for extraction Supposedly high tensile strenght may 
enable manual extraction (doubts?)

Possibility of unipolar continuous pacing
Transition zone prone to rupture

Continuous pacing now is a possibility
(Rotatable Connector 5944RL)

Helix retraction
Myocardial damage/edema

Drilling Smaller distal end



Lead selection



Lead selection

Scarce (1 single-operator) randomized evidence 

Now we are starting to have growing observational/ 
prospective evidence that allow us to make some 
considerations when choosing an LBBAP strategy

• J Cardiovasc Electrophysiol. 2021;32:439–
448. 

• European Heart Journal (2022) 43, 4161–
4173 

• J Cardiovasc Electrophysiol. 2023;34:710–717 
• Cardiovasc Electrophysiol 2023;34:718–725. 
• Heart Rhythm O2 2023;4:147–153) 
• Heart Rhythm O2 2023;4:765–776 
• J. Clin. Med. 2024, 13, 4758 
• Arrhythmia & Electrophysiology Review 

2024;13:e14. 
• Heart Rhythm 2024;21:2242–2249 
• Circ Arrhythm Electrophysiol. 

2024;17:e013385. 
• JACC Clin Electrophysiol. 2025;11:158–170) 
• PacingandClinicalElectrophysiology,2025;48:6

82–690 (MTA)



Lead selection

Cano et al. Arrhythmia & Electrophysiology Review 2024;13:e14.

Each system comes with its own seath 
(CF)



LBBAP 
success

Different lead performance?

MELOS 
J Cardiovasc Electrophysiol. 2023;34:710–717 

Registry 
N= 2553 (84% with LLL) 

Higher success with SDL (93% SDL vs 89% 
LLL) 

Higher complication rate (16 vs 9%) 
-Lead displacement (4 vs 1 %) 
-Higher perforation rates (4,8 vs 3,5%) 



Different lead performance?
Braunstein 2022  
J Cardiovasc Electrophysiol. 
2023;34:710–717 

Observational 
N= 83 consecutive 

No differences (76% 
SDL vs 80% LLL) 

Cano 2023 
Heart Rhythm O2 2023;4:765–776 

Observational 
N= 925 (270 SDLs) 

Higher success LLL (95 vs 85%) 

Higher complications SDLs 
(15.9 vs 6.1%) 

Shorter procedure and 
fluoscopy times (SDL) 

Sritharan 2023 
Europace (2023) 25, 1–9 

Observational 
N= 306 consecutive 
(153 SDLs) 

No differences 
(96% SDL vs 94% 
LLL) 

Dislodgment 6.1 vs 
3% (SDL vs LLL) (p 0.26) 

Solia S60…

LBBAP 
success



Different lead performance?

COMPARE-LBBP(Circ Arrhythm Electrophysiol. 2024;17:e013385.) 

Randomized single-operator (n= 100) 
No differences success (90 vs 92% SDL vs LLL) 
No differences in dislodgment (micro or macro) 

1 entrapment in SDLs (vs 0 LLL) -> other studies have described it as more frequent with SDLs 

2 helix retraction events on SDLs

LBBAP 
success



2 MTAs

Different lead performance?

PacingandClinicalElectrophysiology,2025;48:682–690



Different lead performance?

doi: 10.1007/s00392-025-02673-w



Different lead performance?

Electrical parameters

R wave sensing 

Similar 
Greater in LLL (tissue damage?)

Impedance 

• Lower in SDL 
• Consistently reported 
• Inversely related to led-to-tissue 

interface

Similar threshold 



Different lead performance?

Europace (2023) 25, 1–9



Different lead performance?

Europace (2023) 25, 1–9

• LOCSC without fluoroscopic evidence of displacement 
6,1% SDLs vs 3% in LLL. 

• Helix damage only seen  in SDLs
• Macro-dislodgement probably due to drilling.
• Time of implantation was lower w/ SDLs so there must 

be something about SDLs that make it easier or faster.



Loss of capture

Heart Rhythm O2 2023;4:765–776



Loss of capture

Heart Rhythm O2 2023;4:765–776

Up to 12% of patients (too much) 

Most happen a short time after 
implantation: 55% on day 1 and 82% first 30 
days 

SDL >>> LLL. (4.7 vs 1.1%) Cano et al (Heart Rhythm 
O2, Vol 4, No 12, December 2023) 

Newer studies tend to report lower dislodgment (3.8% MELOS SDL, 
2.3% INSIGHT LBBAP, 1.7% BIO-CONDUCT, 1.1% MELOS LLL)



Learning curve

Different lead performance?

MELOS: fluoroscopy + LVAT 
decreased over 110 cases and 

stabilized afterward

Wang et al: 50 cases (LLL)

Yu et al: 25 cases (SDL)



Lead instability
• Macrodislodgment 

o Macroscopic dislocation (1-5%) 
o Almost all  <24h post-procedure 

• Microdislodgment 

o Loss of CS capture without apparent changes in 
position (1-4%) 

o Tends to be 24h after implantation 
o Not always warrants reintervention 
o 1.5% vs 0.9% after discharge (Cano et al 2023)

LOOC

• Helix retraction 

• Myocardial damage 
• Drilling 
• Partial or overt perforation

Europace (2023) 25, 1–9 
Heart Rhythm O2 2023;4:765–776 



Lead instability

How to prevent these issues?



Lead instability

• Helix retraction 
– RELEASE LEAD PRETENSIONING AS 

SOMEBACKSPIN MAY OCCUR (before testing 
and slitting)

– STOP PUSHING IF BENDING OBSERVED

– Specific locking mechanism (or other)

– Fluoroscopic landmarks 
– Keep an eye on unipolar pacing (increases over 800 Ohm) 

Europace (2023) 25, 1208–1236



Lead instability

Heart Rhythm 2026 May 14:S1547-5271(26)02367-2.

• Helix retraction 
– RELEASE LEAD PRETENSIONING AS 

SOMEBACKSPIN MAY OCCUR (before testing 
and slitting)

– STOP PUSHING IF BENDING OBSERVED

– Specific locking mechanism (or other)

– Fluoroscopic landmarks 
– Keep an eye on unipolar pacing (increases over 800 Ohm) 



Lead instability

• Helix retraction 
– RELEASE LEAD PRETENSIONING AS 

SOMEBACKSPIN MAY OCCUR

– STOP PUSHING IF BENDING OBSERVED

– Specific locking mechanism (or other)

– Fluoroscopic landmarks 
– Keep an eye on unipolar pacing (increases over 800 Ohm) 
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Lead instability

• Helix retraction 
– RELEASE LEAD PRETENSIONING AS 

SOMEBACKSPIN MAY OCCUR

– STOP PUSHING IF BENDING OBSERVED

– Specific locking mechanism (or other)

– Fluoroscopic landmarks 
– Keep an eye on unipolar pacing (increases over 800 Ohm) 



Lead instability

• Myocardial damage 
– x3 elevation troponin ULN 
– Not clinically significant. 

• Drilling 
– LLLs more rapid rotations rather than pushing
– Coaxial disposition of sheath required!
– Reposition if turning but not advancing 



Lead instability

• Partial or overt perforation 
– Some older series suggest higher incidence 

of septal perforation with SDLs… but appears 
to have relation to learning curve 

– It appears to be easier to perforate with SDLs 
but COMPLICACIONS ARE PREVENTABLE 

– CONTINUOUS IMPEDANCE AND COI 
MONITORING 

Heart Rhythm 2026 May 14:S1547-5271(26)02367-2.



Lead instability
COI monitoring

Europace (2023) 25, 1208–1236

• filtered (30–500 Hz) 
-> conduction system 
signals 

• unfiltered (0.5–500 
Hz) signals .> COI 
analysis 

• Expect 20-25mv- 
10mV 5mv (do 
NOT progress) 



Lead instability
COI monitoring

Europace (2023) 25, 1208–1236



Lead instability



Different lead performance?

Heart Rhythm O2 2023;4:147–153)

Helix elongationTissue entrapment Valve apparatus entrapment  
Risk of severe TR

Helix elongation 
figure

Heart Rhythm O2 2023;4:147–153)



Different lead performance?

Heart Rhythm O2 2023;4:147–153)

Helix elongationTissue entrapment Valve apparatus entrapment  
Risk of severe TR

Replace lead 

(Study of OmniaSecure only 5 
attempts were allowed)

Careful counter-rotation 
without traction

Clean helix



Lead integrity

¿Do SDLs break more?

-Studies with SDLs (almost all Solia S60) show a discrete 
but consistently higher number of lead failures 

-Newer leads come reinforced at those points. 

-It is of paramount importance: 
	 -Stylet be fully advanced and sheath 	
perpendicular to the septum: pushing otherwise 	might 
lead to kinking of the lead tip and future 	 breaking.  
	 -Maintain coaxial forces.

JACC Clin Electrophysiol. 2025;11:158–170)



Lead integrity

JACC Clin Electrophysiol. 2025;11:158–170)

N= 8255 patients (OBS) 

12 fractures (0.04% LLLs, 0.4% SDLs) 

2 LLL (both extracted with manual traction) 

10 SDLs : 5 manual traction, 5 locking stylet, 2 lead tip broke off 
requiring femoral extraction tools. 
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Lead integrity
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Longevity in vitro testing

Heart Rhythm 2025 Oct 17:S1547-5271(
Zou J, Chen K, Liu X, et al. Clinical use conditions of lead deployment and simulated lead fracture rate in left bundle branch area pacing. J Cardiovasc Electrophysiol 2023;34:718–725.



2017 
AVID 
CIDS

2024 
SMS

2023 2025: Lead integrity 
BERLIN-VT

2023 
Late Potentials 2025 

2024 
Ablación 
completa LPs

2020: SDLs 

2026: DF leads 



Where are we really now?



New design trends: 
Intro on the new material:  

-Abbot 
-Biotronik 
-Boston 

-Microport

Where are we really now?



Abbot



Abbot

1.28% device malfunction (LBBAP) 
1.37% dislodgment

Heart Rhythm 2026;23:169–179



Boston Ingevity +

• Report preaconditioning and in vitro durability studies >99% expected durability 

• Real life registry (INSIGHT) no lead fractures (median fu 302 days)

Heart Rhythm 2025;22:2047–2054



Microport



Biotronik



Medtronic

Heart Rhythm 2025 Oct 17:S1547-5271(25)02981-9

C320LBB

RV position 
LBBAP coming soon



Conclusion

• Both electrodes have similar success rates (LBBAP) 
• SDLs have technical differences that have to be taken care of during the implant procedure in order to 

minimize complications and helix retraction: there is a specific learning curve for each technique! 
• Long term performance is important, although current data supports safety of both types of leads 
• Newer materials have been developed, and probably (due to the variability and variety) we wont see a 

head to head comparison between them, but will have to build up new evidence to support their use. 



THANK YOU
Electrode Selection in Left Bundle Branch Stimulation 


