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LEAD EXTRACTION



La Sfida Anatomica: Aderenze e Calcificazioni
Key Concept: Il tempo di permanenza in sede (Dwell Time) trasforma i cateteri da 

corpi estranei liberi a strutture inglobate nella prarete vascolare e nel cuore



Cronistoria dell’Estrazione Transvenosa
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Le Tre Filosofie dell’Estrazione
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Contender 1: Laser



Il vero driver della Mortalità: L’infezione Sistemica



Identificazione dei Fattori di Rischio e Fallimento



M.S. Buiten et al. Europace 2015



An «Evolution» in Extraction?
• Mazzone et al. reported prospective data on 124 consecutive patients in Italy

• 91.6% extraction success with no major complications.
Mazzone P. et al. Europace 2018

• The RELEASE study was a prosective, international, monitored study involving 230 
patients  and 460 leads. 

• 96.3% extraction success, 2.6 % major complications (no SVC injuries, no deaths), 
median extraction time: 10 minutes

Sharma S. et al. Heart Rhythm O2 2021

• The PROMET study was a retrospective, multicenter European study including 
over 2000 patients. 

• 96.5% extraction success with a 1% rate of major complications.
Starck C.T. et al. Europace 2020

Tools Techniques and Approaches



Contender 2: Sheaths Rotazionali



Contender 1 vs Contender 2: Evidenze Disponibili



Il Dilemma del Crossover: Quando la Prima Scelta Fallisce (Zsigmond 2023)

Device Diversity: having multiple tools improves outcome in the most 
complex cases. Stepwise analysis reached 91.8% success



Sicurezza a Confronto: Il Dibattito sulle Lesioni Vascolari



Roberto M…Dello Russo A, Int J Cardiol 2019



Risk of cardiac tamponade in ELECTRa study
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Zucchelli G,Di Cori A, Segreti L….Bongiorni MG. Europace 2019



Transvenous Lead Extraction     
the Pisa Approach  

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)

(First, do not harm)

Editor: M.G. Bongiorni - Springer 2011



Transvenous Lead Extraction     
with the Pisa Approach  

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)

M.G. Bongiorni et al. Eur Heart J 2008 29, 2886-2893
Editor: M.G. Bongiorni - Springer 2011



low-profile knot
Single Sheath Technique

Personal Experience on Lead Extraction 
7 Fr

18 Fr

Mechanical Polypropilene Sheaths

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)



Superior Approach  
using the implant vein when it’s possible

Internal Jugular Approach     
in case of difficult leads

Mechanical dilatation using single progressive sheaths   
(rotation, Polypropylene sheaths, Cook Vascular Inc.)

TECHNIQUE

standard stylet, low profile knot

gentle Manual Traction attempt

Lead Preparation

When dilatation was stopped at any binding site for 5 min, or when dilatation was judjed too risky, the Internal Jugular Approach was considered.
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Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)
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 Lead Extraction: Outcome and Approaches 
1997-2022 (5515 leads – 3051 patients)

Success Rate Complications
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GLOBAL 
RESULTS

Leads Total 
Extr.

Partial 
Extr.

Failure Compl. Pacing 
Period

Manual 
Traction

JA% Extr. 
Time

A&V PM 3780 96.7% 1.3% 2.0% 1.0% 82.4 11% 7% 18.3

CS 535 98.2% 0.4% 1.4% 0.2% 48.4 46% 0% 6.4

ICD 1200 98.0% 0.1% 1.9% 0.4% 60.6 6% 12% 21.5

NO SVC TEAR

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)



Importance of coaxial orientation to prevent vascular injury

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)

Subclavian Approach Jugular Approach

Coaxial sheath orientation is crucial to avoid vascular injury 
– Jugular approach ensures a straighter lead path → reduces risk of SVC tear 
– Minimizes traction → prevents lead damage and failure
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Intravascular Leads
Lead Damaged during dilatation
Narrow Costo-Clavicular Space
Incomplete Stylet Advancement
Venous Trombosis
Other

Internal Transjugular Approach: 
Indications

Tight Binding Sites 
Anonima 

SVC 
Atrium 
Tricuspid/Ventricle

Division of Cardiovascular Diseases - University Hospital of Pisa (Italy)



Take-Home Algorithm

The Best Extraction Technique is the one selected before the first 
incision, with the second tool already on stand-by



“The golden rule is to never send a patient treated 
for one complication home with another”.

Byrd CL

Grazie per l’Attenzione


