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BACKGROUND – EPIDEMIOLOGY 
• Number of devices is continuously increasing and consequently number of CIED 

complications.  

• CIED infection is one of the most serious complications and it is associated with 
significant mortality and morbidity

Incidence during lifetime 

• PM 1.19% 
• ICD 1,91%  
• CRT-P 2,18% 
• CRT-D 2,95% 



BACKGROUND

• Progressive older population  
• Increasing number of ICDs and CRT-Ds: 

➢  Presence of a coil for shock therapy  more 
fibrosis 

➢  More leads per device  
➢  Complex Design  High rate of malfunction 

• Patients with ICDs are younger and live longer 
➢  Greater number of upgrades and substitutions 
➢  Higher risk of infection 

AGE AT IMPLANT

RATE OF IMPLANT



BACKGROUND

… BUT A CATHETER  
IS NOT…



BACKGROUND

Love is eternal while it lasts



DIFFERENT STAGES OF DEVICE INFECTION 

Edema of the pocket

Skin retraction and 
initial necrosis

Skin erosion with 
system exposure



Skin erosion with 
system exposure

DIFFERENT STAGES OF DEVICE INFECTION 
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RISK FACTORS FOR INFECTION



INFECTION’S MECHANISMS

• Local contamination in the pocket  Systemic infection  

- During implantation or generator substitution  
- Skin erosion after traumatisms  

• Bloodstream infection by distant infectious focus 
- Septic thrombophlebitis 
- Osteomyelitis 
- Pneumonia  
- Contaminated vascular catheters 
- GI tract contamination 



INFECTIOUS AND NON-INFECTIOUS  
CLINICAL SCENARIOS



EFFICACY, MORBIDITY AND MORTALITY

Maytin, M., & Epstein, L. M. (2011). The challenges of transvenous lead extraction. Heart (British Cardiac Society), 97(5), 425–
434. https://doi.org/10.1136/hrt.2009.189910
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Fibrosis Calcifications

TLE AS A «ROUTINE» PROCEDURE? 

• Patient procedural risk factors   

- Age  
- Co-morbidities: LV function – IRC – DM -  

coagulopathy 
- Venous status: occluded or stenosed 
- Congenital heart disesease 
- Number of leads 
- Fixation mechanism: passive  more fibrosis 
- ICD lead: coil presence 
- Implantation time: > 1 year 
- Special/dameged leads: Starfix – Accufix



TLE AS A «ROUTINE» PROCEDURE? 



TLE settings



TLE settings



LEAD EXTRACTION TECHNIQUES

Simple 
traction	

Mechanical 
sheaths

Advanced 
sheaths 



LEAD EXTRACTION TECHNIQUES



COMPLICATIONS



STEPWISE APPROACH

Mazzone, Patrizio et al. “Predictors of advanced lead extraction based on a systematic stepwise approach: results from a high volume center.”  
Pacing and clinical electrophysiology : PACE vol. 36,7 (2013): 837-44. doi:10.1111/pace.12119



STEPWISE APPROACH

Short lead dwell 
time is a strong 
predictor for a 

simple extraction



STEPWISE APPROACH



THE MB SCORE

A new risk stratification index to 
predict the need for advanced tools 
in lead extraction procedures

Bontempi L, Curnis A, Della Bella P, Cerini M, Radinovic A, Inama L, Melillo F, Salghetti F, Marzi A, Gargaro A, Giacopelli D, Mazzone P. The MB score: a new risk 
stratification index to predict the need for advanced tools in lead extraction procedures. Europace. 2020 Apr 1;22(4):613-621. doi: 10.1093/europace/euaa027. 
PMID: 32087025
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MECHANICAL VS LASER SHEATS: META-ANALYSIS 
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LEAD EXTRACTION TECHNIQUES

Liberator

Bulldog

Control of the entire lead body 
before manual traction
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We don’t cut 
electrocatheters 

for TLE

Do you 
remember  
Fineline? 

LEAD EXTRACTION TECHNIQUES

THE “NO-CUT TECHNIQUE”
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LEAD EXTRACTION TECHNIQUES

PLACEMENT OF EXTERNAL PM FROM LEFT SUBCLAVIAN VEIN (PM DEPENDENT)



LEAD EXTRACTION TECHNIQUES: TANDEM TECHNIQUE
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TLE OF LUMENLESS CATHETER MEDTRONIC 3830

A B



TLE OF LUMENLESS CATHETER MEDTRONIC 3830

Bulldog lead extender



Official Micra delivery catheter + SNARE 

Steerable Introducer + SNARE

HOW TO EXTRACT A LEADLESS PM MICRA? 



HOW TO EXTRACT A LEADLESS PM AVEIR?  



CONCLUSIONS

▪ Lead extraction is a complex procedure that must be executed in centre with 
adequate expertise 

▪ An Hub and Spoke model is fundamental for an optimal organization in high 
volume centre 

▪ Every lead extraction procedure is different from others and requires different 
techniques  

▪ A combined and a stepwise approach is necessary 

▪ In the future, new TLE tools will help us for more successful TLE preocedure
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