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CONDUCTION DISORDERS

Structurally Normal Heart Congenital Heart Disease

Perinatal During Childhood Post surgeryAnatomic substrate



STRUCTURALLY NORMAL HEART

Autoimmune congenital AV block § Ac Anti SSA/SSB
§ 1/10 000 births
§ Mortality 15-20%
§ AV block risk = 2-3%
§ Recurrence = 20% 

Progressive AV Block
Progressive Cardiac Conduction Disease (PCCD)

§ Unknown cause ++
§ SCN5A, SCN1B
§ NKX2.5 (+ ASD)

Other causes § LQTS
§ Isolated sinus node dysfunction
§ Infectious/toxic causes
§ Myopathies and cardiomyopathies



AUTOIMMUNE AV BLOCK



PCCD



LQTS



PATHOPHYSIOLOGY — CHD

Surgical scarring Progressive remodelingAnatomic substrate



SINUS NODE DYSFUNCTION

Surgical scarring

Anatomic substrate § Left-sided juxtaposition of the appendages
§ Left atrial isomerism

§ Mustard/Senning baffle

§ Glenn / Fontan

§ Sinus venosus



ATRIOVENTRICULAR BLOCK

Surgical scarring

Anatomic substrate § cc-Transposition of the Great Arteries
§ Atrioventricular septal defect
§ Heterotaxy syndrome, single ventricles

§ Ventricular septal defect
§ Atrioventricular septal defect
§ cc-Transposition of the Great Arteries
§ Tetralogy of Fallot
§ Left ventricular outflow tract surgery
§ Mitral or tricuspid valve replacement



Liberman L, et al. J Thorac Cardiovasc Surg 2016

USA 2004-2013
100,000 patients ~ 1% pacemaker for AV block

POST SURGERY ATRIOVENTRICULAR BLOCK



PACEMAKER PREVALENCE IN CHD

Khairy P, et al. Circulation 2010

~ 8%

Fallot

~ 25%

Mustard/Senning

~ 10%

Cc-TGA

Huhta JC M, et al. Circulation 1983

Schwerzmann M, et al. EHJ 2009

~ 20%

Fontan

Downing TE, et al. Circ Cardiovasc Int 2017
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GUIDELINES

Khairy P, et al. Heart Rhythm 2014
Hernandez-Madrid A, et al. Europace 2018

§ Symptoms ++

§ Congenital AV block § Wide QRS
§ Ventricular arrhythmias
§ Ventricular dysfunction
§ Average daytime HR < 50 bpm
§ Prolonged QT interval

§ Hemodynamic perturbations

§ Prevention of atrial arrhythmias

§ Insufficient gain weight ?
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PACEMAKER — PROGRAMMATION

Rhodes LA, et al. PACE 1995
Stephenson EA, et al. Am J Cardiol 2003

Antitachycardia pacing Minimize pacing Tailored settings
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VVI

DDD

A-V pacing V pacing A pacing Inhibition A-V

AF AV dissociation
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PACEMAKER — PROGRAMMATION

New born = VVI 120 bpm
Walking = VVIR

Back-up if paroxysmal (VVI 40…)
VVI

DDD / VDD

AAI-DDD Sinus node dysfunction
Paroxysmal AV block

Permanent AV block
DDDR if sinus dysfunction associated

1 lead

2 leads

2 leads
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Vascular access

Epicardial leads Angioplasty Creative options



PACE IN CHD: CHALLENGES

Vascular access

Creative options

Arif S, et al. Europace 2015
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PACE IN CHD: CHALLENGES

Morphology and growth

2003 2012 2015 = dysfunction



PACE IN CHD: CHALLENGES

Persistent shunts

Khairy P, et al. Circulation 2006

HR > 2 for thromboembolic events



PACE IN CHD: CHALLENGES

Tricuspid valve surgery or regurgitation

Martins RP, et al. Heart Rhythm 2018
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RESYNCHRONIZATION IN CHD

Specific features

§ RBBB > LBBB

§ Systemic RV dysfunction

§ Subpulmonary RV dysfunction

§ Univentricular heart dysfunction
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RESYNCHRONIZATION IN CHD

Khairy P, et al. Heart Rhythm 2014
Hernandez-Madrid A, et al. Europace 2018

Guidelines summary

Systemic LV ≤ 35%

LBBB ≥ 120 ms

Systemic RV ≤ 35%

RBBB ≥ 150 ms

Single V ≤ 35%

QRS ≥ 150 ms

Or V-pacing > 40%
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RESYNCHRONIZATION IN CHD

Technical aspects

Coronary sinus may be inaccessible

73 patients with CHD



RESYNCHRONIZATION IN CHD

Hybrid approach



RESYNCHRONIZATION IN CHD

Hybrid approach

Epicardial « left » 
tunneled lead
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COMPLICATIONS

Opic P, et al. Int J Cardiol 2013

12 y of follow up
35% of late complications

High Burden
§Vessels size
§Growth
§Higher activity
§Reinterventions ++



COMPLICATIONS

Opic P, et al. Int J Cardiol 2013

§ Body size / young age

§ Venous access

§ Concomitant cardiac surgery

§ Right-sided mechanical valve

§ Intra-cardiac shunt

§ Endocarditis

Reasons for epicardial system

24%

22%

19%

11%

6%

2%



COMPLICATIONS

Gourraud JB, et al. Circ AE 2018
Laser



APPROACHES

Epicardial

Vs. 

Endovascular

Better stimulation/detection thresholds
Better leads longevity

Vascular occlusion
Infection/endocarditis
Risks associated with extraction
Right ventricular pacing
Not < 10 kg

Higher stimulation/detection thresholds
Lower leads longevity
Coronary compression risk

Preservation of venous system
Left ventricular pacing
Possible from birth



APPROACHES

Epicardial >> Endovascular in children (team-dependent)

Perspectives ?
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§ VVI >> DDD
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BONUS — PM EXTERNES POSTOP

Test du seuil
1/ Perte de capture = seuil (1,5 V)

2/ Réglage ≥ 2x le seuil 



BONUS — PM EXTERNES POSTOP

Test de sensibilité
1/ Mettre le PM < FC spontanée

2/ Baisser la sensibilité progressivement
Donc augmenter valeur, le PM n’écoute que 

les signaux > valeur de sensibilité réglée



BONUS — PM EXTERNES POSTOP

Test de sensibilité
1/ Spikes inappropriés = défaut d’écoute

2/ Régler valeur ≤ 2 fois la sensibilité 



BONUS — PM EXTERNES POSTOP
Que faire si élévation du seuil ?

Vérifier connectique
Changer d’électrodes SEES PM vissé jugulaire PM définitif

21 3 4
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