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Abstract 
Background. Cardiovascular implantable electronic devices (CIEDs) 
have become an important therapeutic modality of cardiovascular care. 
The increasing rate of CIEDs implantation determines an increasing rate 
of CIEDs related complications, especially including devices and leads 
infections that represent the strongest indication for the complete 
system removal. Therefore, it is clear the importance of providing safe 
and efficient transvenous lead extraction (TLE) techniques. TLE 
techniques used until now, although very effective, are not without risk 
especially in elderly patients with significant comorbidities.   
Purpose. The aim of our study is to evaluate the safety and the efficacy 
related to lead extraction of CIEDs with all currently available 
techniques (simple manual traction, mechanical sheaths and high-
frequency excimer laser). We explore the indications, complications, 
and success rates involved in the removal of CIEDs leads in our centre, 
over 17 years.  
Methods. We enrolled 447 consecutive patients (mean age 72,8 years, 
74% male and 26% female) undergoing TLE between December 2001 
and Febrary 2018. In total 955 leads were extracted, 353 of which were 
atrial, 278 ventricular, 213 ICD leads and 111 were left leads for 
coronary sinus. The indications for TLE were pocket infection (44%), 
sepsis (31%), lead failure (16%) and others causes (9%). Lead implant 
mean duration was 54 months. 87 leads (9%) were extracted using lead-
locking-device (LLD), 497 (52%) using high-frequency excimer laser, 
235 (25%) using mechanical sheaths and 136 (14%) using simple 
manual traction. For 15 leads (1.5%) TLE needed femoral transvenous 
approach. A complete transvenous lead extraction without 
complications was considered successful.  
Results. Overall 879 leads (92%) were successfully and completed 
extracted, 65 leads were partially extracted with no other complications 
and 11 leads (1%) were not extracted.  There were major complications 
in 14 patients (3,13%) such us pericardial effusion, cardiac tamponade, 
bradycardia, superior cava vein rupture, subclavian vein thrombosis, 
jugular thrombosis and hematoma. All-cause mortality related to TLE 
procedure was 0,89% (n=4) at 1 year of follow-up. The all-cause 
mortality at two years of follow-up was 9,43% (n=45).   
Conclusions. According to our experience, transvenous lead extraction 
can be safely and successfully performed in the majority of patients 
regardless of the technique used (LLD, high-frequency excimer laser 
and mechanical sheaths). However, the mortality of patients extracted 
for systemic infection remains slightly high at two years follow-up. 
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