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OUTLINE

 SUB Q ICDs
 Leadless Pacemakers
 His Bundle Pacing

 What is it?, Why better? , Specifics of 
device, What’s next



Subcutaneous ICD (Sub Q)
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Subcutaneous ICD (Sub Q)

Transvenous

2nd Gen

1st Gen



Why Choose Sub Q ?

GF Lewis, MR Gold. J Am Coll Cardiol 2016;67:445–54) 



Why Sub Q ICD?

• No leads inside the vasculature
• No leads inside the heart
• Decreased risks 
• Decreased consequences of infection
• Better cosmetic effect
• Equivalent shocking efficacy



Subcutaneous ICD (Sub Q)
Implant



Subcutaneous ICD (Sub Q)
3 Incisions 2 Incisions



Who is ideal candidate?

• Young 

• No pacing indications

• Niche indications (weird EP stuff) –
Channelopathies HOCM        Repol Syndrome
Brugada  ARVC         Idiopathic



Procedure
Transvenous

•45 minutes
•Conscious Sedation

•No Pain meds
•Arm restrictions

Sub Q

•120 Minutes
•General Anesthesia

•Pain meds for 2-3 days
•No Arm restrictions



Complications – short term
Transvenous

Pneumothorax 1.1
Hematoma 1.2
Lead Dislodgement 3.1
Infection 1.5

Total 6.9%

Sub Q ICD
Pneumothorax - 0
Hematoma – 0.4
Lead Migration 0.7
Infection - 1.5
Device Erosion – 1.4

Total – 4%

GF Lewis, MR Gold. J Am Coll Cardiol 2016;67:445–54 



Complications – Long term
Transvenous

•20% lead failure 
over 10 years

•Vascular occlusion –
estimated 20%

Sub Q
•Battery life 7.3 years 
(vs. 10)

•?

GF Lewis, MR Gold. J Am Coll Cardiol 2016;67:445–54) 



Different that Transvenous -
Screening



Tachibana M, et al. Journal of Cardiology 2017

Different that Transvenous-
Screening



Tachibana M, et al. Journal of Cardiology 2017

Different that transvenous -
Screening



Shocking Vector



Tachibana M, et al. Journal of Cardiology 2017

Shocking Vector



Device Interrogation



Subcutaneous ICD (Sub Q) 
What’s Next



Leadless Pacemaker (LP)

http://photobucket.com/


Leadless Pacemaker (LP)



Leadless Pacemaker (LP)



Kancharla K, et al.  Journal of Atrial Fibrillation 2017

Leadless Pacemaker (LP)





Why Leadless?

Cantillon D, et al.  Cleveland Clinic journal, 2016.



Why Leadless? 

Cantillon D, et al.  Cleveland Clinic journal, 2016.



DISADVANTAGES
VVI Only
Retrievable ?

ADVANTAGES
No leads (weakest link in 
pacemaker)
Longer battery life (median of 
15 yrs)
No cosmetic concerns
1 infection in initial 10,000 
implants
Easier Implant 

- 20 mins
- percutaneous

Why Leadless Pacemaker ?



Kancharla K, et al.  Journal of Atrial Fibrillation 2017

Complications



Kancharla K, et al.  Journal of Atrial Fibrillation 2017

Safety 



Sundaram S, Choe W.  Heart Rhythm 2017



Kancharla K, et al.  Journal of Atrial Fibrillation 2017

Implant Success



El-Chami et al HRS Scientific Sessions 2018 

LEADLESS PACEMAKER –
What’s Next?  Dual Chamber?



LEADLESS PACEMAKER –
What’s Next? Dual Chamber

Chinitz L, et al.  HRS 2018



Chinitz L, et al.  HRS 2018

LEADLESS PACEMAKER –
What’s Next? Dual Chamber?



LEADLESS PACEMAKER –
What’s Next? Dual Chamber?

Boston Scientific



HIS BUNDLE PACING



Slide with pacemaker leads in standard 
position and electrical system activated in 
opposite direction



What’s wrong with standard pacing?



What’s wrong with standard pacing?



Bi-V Pacing works but …



Why His Bundle Pacing?



Initial His Bundle Pacing Study



How to His bundle pace? 

Vijayaraman P, Ellenbogan K, Heart Rhythm 2018



HIS Deflection at Implant



HIS BUNDLE PACING



Pacing vectors



Pacing Vectors



Pacing Vectors



HIS BUNDLE PACING

Sharma PS, et al.  Heart Rhythm 2015

His bundle pacing in superior to RV 
pacing with clinical outcomes 



Overcome BBB?

Payne J, et al. Journal of Interventional Cardiac Electrophysiology (2018) 52:323–334 



HIS pacing for CHF

Huang W, et al. Heart 2018;0:1–7. doi:10.1136/heartjnl-2018-313415 

56 patients, LVEF 35%, NYHA 3, pacing indication  



Huang W, et al. Heart 2018;0:1–7. doi:10.1136/heartjnl-2018-313415 

HIS pacing for CHF



Huang W, et al. Heart 2018;0:1–7. doi:10.1136/heartjnl-2018-313415 

HIS pacing for CHF
Pre Post



Huang W, et al. Heart 2018;0:1–7. doi:10.1136/heartjnl-2018-313415 

HIS pacing for CHF



Who should get a HIS PPM?

1. Failed CRT
2. Intact conduction with pacing > 20%
3. AV Node Ablation and pace

Studies: 
1. His-SYNC trial – vs. CRT
2.  Prolonged PR and LBBB, normal LVEF





Thank You
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