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1. Complications associated with transvenous devices

2. Pacing alternatives

3. Defibrillation alternatives

4. Unanswered questions and final thoughts



Koneru et al. JAHA. 2018 May, 10 7: e007691.

Complications Associated with Transvenous ICD Leads (10 years) 





Hosseini et al. J Am Coll Cardiol EP. 2019 Dec, 5 (12) 1450–1458.

Peri-Procesdural in-Hospital Complications of Transvenous lead extractions



ICD

Tamponade
Pneumothorax
Vascular complications
Tricuspid Regurgitation
Endocarditis
Lead failure



Pacing solutions: LEADLESS pacemakers



Reynolds et al; N Engl J Med 2016; 374:533-541

Micra (Medtronic)

Reddy et al; J Am Coll Cardiol EP.2022 Jan, 8 (1) 115-117

Aveir (Abbott)

96% safety endpoint 



El-Chami et al. Eur Heart J. 2022 Mar 21;43(12):1207-1215

Leadless Pacemaker vs transvenous VVI pacing



Rev. Cardiovasc. Med. 2021, 22(2), 395–401

What about the synchronous pacing (tracking)?



Chintz et al. Heart Rhythm, 20, No 1, January 2023

AV synchronous pacing using leadless pacemaker performance 



Aveir DR i2i Study

How about atrial pacing? 



How about defibrillation? 

Subcutaneous Defibrillator

(Boston Scientific) 



Subcutaneous or Transvenous Defibrillator Therapy

Knops et al. N Engl J Med 2020; 383:526-536



Device related complications (SICD vs TV-ICD)

Lead related complications (SICD vs TV-ICD)

Fong et al. JAHA 11, 11, 7 June 2022 



First-in-Human Chronic Implant Experience of the Substernal Extravascular 
(Medtronic) (5/2019)

Haqqani, et al. Heart Rhythm. Late Breaking. May 2019

EV ICD offer opportunity for:

lower DFT, smaller device size & greater longevity
Pacing (asystole pacing support, ATP) in a single 

device
N Engl J Med 2022; 387:1292-1302



What if I needed to pace and defibrillate? 



1. Physiologic pacing 

2. Need for CRT upgrade

3. Battery depletion (leadless-Pacer) 

Unanswered questions: 



Final thoughts: 



Conclusion

• Transvenous cardiac devices have significant short and long term complication rates. 

• Extra-vascular defibrillators (EV-ICD and Subcutaneous-ICD) are good alternatives to 

avoid lead related complications. 

• Leadless pacemakers are evolving and proven to be safer than transvenous pacemakers. 

• Avoiding implantation of endocardial leads should be always sought when possible. 



Thank you

Auroa.badin@Ohiohealth.com

@BadinMD
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