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Trattamenti Interventistici 

di Estrazione Elettrocateteri



•75 yr, Male

•2001 CRT-D implantation

•No-responder

•Fever

•Emergency Room



✓ The number of CIEDs implantations has increased as a result of population growth, increasing life expectancy, adoption of guidelines, 

and better access to healthcare

✓ ICD, CRT-P/D, DDD device use is increasing

✓ Single-chamber use is decreasing 

✓ Patients are becoming older and have more medical comorbidities

Trends in Cardiac Implantable Electronic Device Implantation Over Recent Years

Greenspon AJ et al. JACC 2012;60:1540

Greenspon AJ et atl JACC 2011;58:1001



A marked increase was observed, which coincided with an increase in the incidence of major comorbidities

Greenspon AJ et atl JACC 2011;58:1001



✓ Overall increasing experience of widespread involvement of cardiac centres in LEAD EXTRACTION 

✓ Increasing experience of managing various techniques of LEAD EXTRACTION

✓ Undoubtedly lead extraction is already a vital and necessary part of modern CIED treatment in Europe

Lead extraction as a part of an overall lead management strategy

Bongiorni MG et al. Europace 2012;14,783



Bongiorni MG et al. European Heart Journal 2017;38:2995



Lead Extraction Indications Over Time

Mazzone P, Migliore F et al. Europace 2017;0:1



Preparatory Phase

Kusumoto FM et al. Heart Rhythm 2017;14:e503



Migliore F, Curnis A, Bertaglia E. J Cardiovasc Med 2016;17:309-13



Migliore F et al.  JCM 2014;37:1602





J Cardiovasc Med 2016;17e210
Journal of Arrhythmia. 2018;34:93–95



No Fever, Negative Blood Cultures: eco TEE  ?

Open Surgery

Transvenous Lead Extraction

72 years-old, Female

CRT-D



Setting And Preparatory Phase

Required Facility and Equipment for Lead extraction Procedures



Which Tecnique ?



Manual Traction



Although manual traction is an effective technique for removing recently implanted leads, 

chronically implanted leads develop fibrous adherences around surrounding structures and 

require additional extraction tools
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Chronically implanted leads develop fibrous adherences



Location and Rate of Fibrous Adherences

Segreti L et al. Heart Rhythm2014;0:1



Tools & techniques for lead extraction

Mechanical Extraction Sheath

Powered Extraction Sheath

Telescopic Mechanical

Sheats, Cook Medical

Laser, Spectranetics

Mechanical Sheath ,Evolution Cook Medical

Mechanical Rotational Sheaths

Mechanical Sheath, TightRail, Spectranetics

Mechanical Sheath ,RL Evolution Cook Medical
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alcuni casi è necessario sottoporre il paziente a revisione della tasca per trovare l’origine del 

sanguinamento. Il decubito e l’infezione di tasca possono essere complicanze estremamente 

pericolose e sono spesso associate a tempi di degenza molto lunghi per il paziente. In 

entrambi i casi si procede a rimozione di tutto il sistema e si può ripensare ad un nuovo 

impianto, specie nel caso di infezione, solo dopo un lungo ciclo di terapia antibiotica [14].  

 

Figura 5: Elettrocatetere ventricolare dopo estrazione; evidenza di fibrosi. 

 

Per intervento inappropriato si intende uno shock dell’ICD in assenza di TV/FV che può 

avere diverse cause. Le più frequenti sono: 1) le tachiaritmie sopraventricolari (tachicardia 

sinusale, fibrillazione atriale), 2) l’oversensing, sia di segnali intracardiaci che extracardiaci 

come i miopotenziali; 3) la failure dell’elettrocatetere. Il trattamento più appropriato in questi 

casi consiste nella riprogrammazione del device. Nei pazienti giovani le cause principali di 

interventi inappropriati sono la failure dell’ elettrocatetere, in alcune patologie come la CMI e 

le canalopatie l’oversensing dell’onda T e nei soggetti più attivi la tachicardia sinusale e 

l’oversensing dei miopotenziali. Meno frequentemente vediamo invece interventi 

Mechanical Extraction Sheath

Progressive dissection
and

mechanical dislogmente



Europace 2014:16;1356

Mechanical single-sheath technique

with multiple venous entry-site approach

No locking stylet

“The Pisa Approach”

European Heart Journal 2008:29;2886



There is no Place

for Strong Men !



Laser Extraction Sheath

Journal ofArrhythmia 2016:32;279–282



Laser Extraction Sheath

The mean time to achieve a successful lead extraction was 

significantly reduced for patients randomized to the laser tools 

(p<0.04)

Wilkoff BL et al. JACC 1999:33;1671



Laser Extraction Sheath

BYRD C et al. PACE 2002;25:804–808



Potential Limitation of Laser Sheath

Hokamura H et al. Journal ofArrhythmia 2017;33:150



The New Bidirectional Rotational Evolution (Cook Medical) Mechanical Extraction Sheath

Powered Rotational Mechanical Extraction Sheaths



Powered Rotational Mechanical Extraction Sheaths

Mazzone P, Migliore F et al. Europace 2017;0:1



Powered Rotational Mechanical Extraction Sheaths

Use of a snare was required for six

patients (seventeen leads; 7%)

91.6% of the leads (218/238) were

extracted completely with the 

Evolution RL alone

Europace 2017:0;1–6



Powered Rotational Mechanical Extraction Sheaths



Mechanical Extraction Sheaths: stepwise approach with the available extraction tools

Complete procedural success rate (%)

Clinical success rate (%)

192/198 (96.9%)

196/198 (99%)

Lead removal with clinical success rate (%)

Failure rate (%)

387/393 (98.4%)

2/198 (1%)

Minor complications, n (%) 10 (5%)

Major complications, n (%) 1 (0.5%)

Migliore F et al. Under Review



Migliore F et al. Under Review



Europace 2016;18:1043–1048

✓Complete procedural success 95.7% patients  (41/42 leads) 

✓Clinical success was 100%

While TightRailTM system has an advantage of more flexible shaft that 

follows the curvature of the lead and maintains alignment with the lead, such 

a property might be disadvantageous in severely calcified lesions



Femoral Snare

✓Failure or partial extraction occurred in, respectively, 

1.8 and 3.8% of all leads

✓The overall clinical success rate was 98.2%

Europace 2013;15:1007–1012



Clinical outcomes of different extraction methods

Buiten MS et al. Europace 2015;17:689–700



✓Use of laser sheath was associated with increased 

risk of major complications or death (p = 0.029)

✓while it was associated with higher technical 

success of extraction (p = 0.003)

Diemberger I et al. Expert Rev. Med. Devices 2013;10;551



Starck CT et al. Europace 2013;15:1636–1641

Clinical success and cost effectiveness analysis favours the mechanical approach



Mazzone P et al. PACE 2013;36:837–844

And when the going gets tough…



Bongiorni MG et al. European Heart Journal 2017;38;2995–3005

Patient, device/lead characteristics, centre-related factors were 

associated with both TLE success rate and major complications



Non-surgical Lead Extrcation of large Vegetation

by AngioVac System  



Allows direct visualization of the critical area of potential 

vascular injury during TLE maneuvers and prompts surgical 

treatment in case of serious complications

Potential Advantages

Potential Limitations

✓Possible approach-related thoracic complication

✓ including wound infection and dehiscence

✓not allow adequate treatment of vascular damage, resulting in 

conversion into thoracotomy and therefore delayed in surgical 

treatment

✓the treatment of a brachiocephalic or subclavian vein injury (rare)



Hybrid Minimally Invasive Approach for Transvenous

Lead Extraction: Thoracoscopy

Bontempi L et al. J Cardiovasc Electrophysioly 2017;28:466



Boyle TA et al. Heart Rhythm 2017





A collaboration between electrophysiologist

AND 

Cardiac Surgeon for TLE


