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L’essentiel de l’année en rythmologie :
Devices

➢Recommandations 2021 CRT et stimulation physiologique

➢APAF-CRT

➢Développement du leadless pacing
- Simple chambre
- Double chambre 
- Resynchronisation
- »all leadless » 

➢Défibrillateur sous cutané



Quoi de neuf en resynchronisation  ESC 2021
Nouvelles recommandations ESC

McDonagh TA. Eur Heart J 2021
Glickson M. Eur Heart J 2021, 



The 2021 ESC guidelines on 
cardiac pacing and CRT

New and updated 
recommendations for treatments in 

relevant patient populations

2021 ESC Guidelines on Cardiac Pacing and CRT. Glikson M. et al. Eur Heart J 2021



Morphologie du QRS ESC stimulation 2021 ESC stimulation 2013

BBG

QRS > 150 ms Classe I QRS>150 ms Classe I

130 ms<QRS<150 ms Classe IIa 120 ms<QRS<150 ms Classe I

QRS<130 ms sans 

indication de 

stimulation

Classe III QRS < 120 ms Classe III

Non-BBG

QRS > 150 ms Classe IIa QRS > 150 ms Classe IIa

130 ms<QRS<150 ms Classe IIb 120 ms<QRS<150 ms Classe IIb



ESC stimulation 2021 ESC stimulation 2013

FEVG<35% CRT Classe I

FE diminuée Classe IIa

35%<FEVG<50% CRT Classe IIa

CRT Classe IIb

Stimulation VD 

conventionnelle
Classe IIa

FE > 50%

FA et ablation de la jonction AV



➢ International, open-label, blinded outcome trial, 

➢ Severely symptomatic permanent AF >6 months, narrow QRS (≤110 ms)

and at least one HF hospitalization in the previous year randomized to

- Ablation + CRT or

- Pharmacological rate control. 

➢ Hypothesis :  Ablation + CRT >in reducing the primary endpoint of all-cause mortality. 

➢ 133 patients randomized. 

➢ Mean age was : 73 ± 10 y, and 47% females. 

➢ The trial was stopped for efficacy at interim analysis after 29 M of follow-up per pt

APAF-CRT

European Heart Journal  September 2021



European Heart Journal  September 2021

➢ Mean LV EF = 41%



2021 ESC Guidelines on Cardiac Pacing and CRT. Glikson M. et al. Eur Heart J 2021



J Am Coll Cardiol 2021



J Am Coll Cardiol 2021

325 patients



Etude LBBP-RESYNC : 
Étude randomisée comparant la stimulation de la branche gauche (LBBP-CRT) à la resynchronisation (BIVP-CRT)

Zou J et al. HRS 2022



Leadless pacemakers

LCP™ Nanostim/Abbott Micra™Medtronic WICS™ EBR

December 2012

December 2013

May 2011

41 mm

25 mm 9mm

January 2021
Aveir/38 mm
March 2022

Aveir DR
Micra AV™ 2020



JAMA Cardiol. 2021;6:1187-1195.

33% lower rate of chronic complications / transvenous VVI 



JAMA Cardiol. 2021;6(10):1187-1195.

38% lower rate of reinterventions



CO-IMPLANT DEVICE
Co-implanted pacemaker, ICD or CRT paces the right 
ventricle.

RECEIVER ELECTRODE
Implanted onto the endocardium, the receiver electrode 
converts ultrasound energy into electrical energy to pace 
the left ventricle.

BATTERY
Implanted subcutaneously on the left mid axillary line, 
powers the transmitter.

TRANSMITTER
Phased array ultrasound transmitter is implanted sub-
muscular over a cardiac echo window. Synchronizes with 
an RV pacing pulse to transmit ultrasound energy to the 
receiver electrode to provide Bi-V endocardial pacing.

WiSE CRT system

Very Small: 9.1mm x 2.7mm,  0.05cc (Micra .8cc)

Total :>400 patients worldwide



8 patients

Europace 2021; 21;740-747



“Leadless CRT”





6/04/2022



6/04/2022



12/04/2022



Dual chamber leadless pacemaker

Requirements :
➢ Safe atrial implant
- Wall thickness vs fixation mechanism
- Angle of implant/retrieval
- >18 F catheter femoral

➢ Sufficient longevity

➢ Intrabody communication
- Beat to beat communication
- Programmable AV delay
- Minimize V pacing

IMM Montsouris/2015

Abbott Aveir

Clinical study 2022









Circulation. 2021;143:7–17

➢ Primary prevention patients with LVEF≤35% and no pacing

indications were included

➢ Programmation : rate-based therapy delivery for rates ≥250 bpm and 
morphology discrimination for rates ≥200 and <250 bpm



HRS 2022

The ATLAS trial: Avoid Transvenous Leads in Appropriate

Subjects/Jeff HEALEY et Blandine MONDESERT

Etude canadienne multicentrique

➢ Objectif I: comparaison complications liées à la sonde à 6 mois /T-DAI.

➢ Objectif II : chocs inappropriés, risque de réintervention sur la sonde

➢ >18 ans + au moins une des pathologies suivantes : CMD, CMH, DVDA,

Brugada, LQTS ou ERS + hémodialysés, BPCO, après dispositif infecté ou une chirurgie valvulaire.

➢ 246 S-ICD et 243 T-ICD.

➢ Age moyen: 49 ans, hommes (72 à 76%).

➢ Prévention II : 31% des patients.

➢ 38% coronariens/ 21% CMD/ 18% CMH.



Résultats

➢ Objectif I: réduction de 92% à 6 mois complications liées à la sonde :

0,4% groupe S-ICD vs 4,8% pour le T-DAI (p 0,003).

➢ Composite : infections graves, hématomes, IdM, d’AVC, décès : idem : S-ICD 4,4%, T-DAI 5,6%

➢ Objectif II: pas de différence à 6 mois du nombre de chocs inappropriés :

- 2,7%/an : groupe S-ICD

- 1,2%/an : groupe T-DAI.

HRS 2022

The ATLAS trial: Avoid Transvenous Leads in Appropriate

Subjects/Jeff HEALEY et Blandine MONDESERT



Future Directions

Limitations of the S-ICD :

S-ICD patients may develop a need for:

➢ Pacing support (0.06%-2.4%/year)
➢ ATP for recurrent monomorphic VT 

(0.4%-1.8% /year)

➢ December 2021 : first implantation 
in the MODULAR ATP clinical trial

➢ Beginning of the France  implantations : 
Lille, Grenoble, Nantes

Evaluation of  the safety, performance 
and effectiveness of the mCRM™Modular Therapy System

- EMBLEM™MRI S-ICD System 
- and the EMPOWER™Modular Pacing System (MPS), 
first leadless pacemaker capable of delivering both bradycardia pacing support and ATP©



EV-ICD (Extravascular ICD) -approach



J Cardiovasc Electrophysiol. 2022;1–11.



J Cardiovasc Electrophysiol. 2022;1–11.
Pivotal study ongoing : 400 pts/ follow-up : 3,5 years



Conclusion : l’essentiel de l’année en rythmologie :
Devices

➢Recommandations 2021 CRT et stimulation physiologique :
Classe I : ≥150 ms/ IIa : ≥130 ms si BBG
Avancée vitesse V stimulation Branche G

➢APAF-CRT : renouveau ablation NAV + CRT 

➢Développement du leadless pacing
- Simple chambre   ++++ Micra
- Double chambre   Micra AV  / Aveir DDD
- Resynchronisation »all leadless »   EBR Wise CRT et stimulation br. G

➢S-ICD : confirmation 
➢EV-ICD : étude clinique en cours 


