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Boersma L, et al. JACC 2017

EFFORTLESS S-ICD Registry 

- S-ICD fulfils predefined endpoints for safety and efficacy.   
- Midterm performance rates on complications, inappropriate shocks, and 

conversion efficacy were comparable to rates observed in TV-ICD. 



Real-World Clinical Experience of SICD
EFFORTLESS Registry

Boersma L, et al. JACC 2017



PRAETORIAN Trial

✓ Classical ICD population
✓ Composite Endpoint (Device related complications+ IAS）
✓ RCT
✓ Secondary endpoints：

✓ IAS

✓ Device related complications

✓ Death from any cause

✓ Appropriate ICD therapy (including antitachycardia 

pacing)

✓ Major adverse cardiac events

✓ Hospitalization for heart failure

✓ Crossover between the assigned devices.

Knops R. et al., Heart Rhythm Society 
Late Breaking Clinical Trials 2020

Class I/IIa Indication for ICD

No pacing indication

S-ICD

n=426

Median FU 48 months

Primary Endpoints: 

Device-related complication and Inappropriate 
shock

TV-ICD

n=423

n=849



PRAETORIAN Trial

Knops RE, et al. NEJM 2020

-In patients with an indication for an ICD but no 
indication for pacing, the subcutaneous ICD was 
non-inferior to the TV- ICD with respect to device 
related complications and inappropriate shocks



PRAETORIAN Trial

Knops RE, et al. NEJM 2020



Healey JS, et al. Ann Intern Med 2022

Avoid Transvenous Leads in Appropriate Subjects (ATLAS)

7.5% screen failure
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Healey JS, et al. Ann Intern Med 2022

Avoid Transvenous Leads in Appropriate Subjects (ATLAS)

- S-ICD reduces perioperative lead-related complications without significantly 
compromising the effectiveness of ICD shocks, but with more early postoperative 
pain and a trend for more inappropriate shocks.



Clinical Applications of S-ICD 

Russo V, et al. Expert Review of Cardiovascular Therapy 2023
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Two Incisions Technique for S-ICD

Knops RE, et al. Heart Rhythm 2013



Right vs Left Implant of S-ICD

Bettin M, Clinical Res Cardiol 2018

- Right-sided electrode implant might be an alternative if a left-sided electrode implant is inadequate. 
- It might also be favorable for young patients with narrow heart silhouettes in the midsagittal 
position, eg Asian pts.



Sub-muscular Technique for S-ICD

Ferrari P, et al. J Arrhythm 2016

Courtesy of Stephen O’Connor, PhD

Winter J et al, Europace 2016



Sub-serratus Implantation of S-ICD

Smietana J, et al. Heart Rhythm 2021



Implant Procedure Experiences in QMH



Sub-muscular Technique for S-ICD

Botto GL  et al, Europace 2023



Tsutsui K, et al. Int Heart J 2020

Inappropriate Shock in SICD due to 
Myopotential Oversensing

- Myopotential over-sensing after SICD 
◆ Account for 2/3 of inappropriate shock
◆ More common in male after R sided lead implantation



Programming to Reduce Inappropriate 
Shock in SICD 

Rordorf R,   et al, Europace 2023



Anesthesia for S-ICD



LA/Sedation for S-ICD

Peyrol M, et al. J Interv Card Electrophysiol 2017 

- Operator-guided controlled sedation with 
midazolam and analgesia with nalbuphine is effective 
to alleviate procedural pain in patients undergoing S-
ICD implantation



Device Replacement for S-ICD

◆ No procedure-related complications after 
elective (S-ICD) replacement, and an overall 
complication rate of 1.4% per year. 

◆ High voltage impedance increases over time 
= need for DFT testing during replacement

⚫ ? PRAETORIAN score might be a useful tool to 
determine the need for repositioning during 
S-ICD replacement, in order to minimize 
defibrillation threshold and ensure successful 
defibrillation.

Van der Stiojt W, et al. Europace 2021 Rudic B, et al. Heart Rhythm 2020



S-ICD: First Asian Registry 

Tse HF, et al. APHRS 2021
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S-ICD: First Asian Registry 

Tse HF, et al. APHRS 2021
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Evolution of S-ICD Therapy



Communicating Leadless Anti-Tachycardia 
Pacemaker and S-ICD

Tjong FV, et al. JACC EP 2017



Low Energy Defibrillation with S-ICD

Quast AB, et al. JCE 2019

Mean BMI 25
Mean DFT 29J

? Smaller Generator



Biffi M, et al. J Am Coll Cardiol EP 2021

- A high rate of defibrillation success with 40-J shocks in S-ICD systems implanted by means of intra-
muscular implant techniques. 

- The variables associated with shock failure were male gender, higher body mass index, and suboptimal 
device position according to the PRAETORIAN score.

DFT Testing for S-ICD



Asian Subcutaneous Implantable Cardioverter Defibrillator (S-ICD) 
True Defibrillation Threshold (DFT) Study

Primary Endpoint
•Investigate the true DFT of S-ICD in Asian population. 

Secondary Endpoints
•Safety outcome of this acute feasibility study

•Factors that affect DFT of S-ICD.

Study Design



Extravascular Implantable Cardioverter–Defibrillator

- Free from major system- or procedure-related complications at 6 months was 92.6%; and No major intraprocedural 
complications were reported. At 6 months, 25 major complications were observed, in 23 of 316 patients (7.3%). 

- The success rate of antitachycardia pacing, as assessed with generalized estimating equations, was 50.8% (95% CI, 
23.3 to 77.8. 29 patients 99%) with inappropriate shocks and 8 systems (2.5% were explanted without extravascular 
ICD replacement over the 10.6-month mean follow-up period.

Friedman B, et al. NEJM 2022



- S-ICD is an established device therapy that can avoid the 
serious complications related to conventional transvenous 
ICD

- S-ICD is an alternative ICD option for prevention of SCD in 
selected population for primary and secondary prevention in 
pts with SHD

- Improving implant experience, eg different screening and 
implant method in different pts population 

- Emerging techniques should further enhances S-ICD 
Therapies. 

Conclusions




