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Man, 48 y
Mustard surgery at 2 y
Dyspnea NYHA III for 1 week
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Echo

CASE N°1

Ventricular function ?
Baffle stenosis/leak ?
Atrial dilatation ?

Management

1/ Anticoagulation
2/ B-blockers
3/ Cardioversion vs. ablation ++



Indications ?

ANTICOAGULATION IN ATRIAL ARRHYTHMIAS

VKA vs. NOAC ?

§ Simple defect = CHA2DS2-VASc 

§ Moderate or complex = anticoagulation !

§ Expert consensus (2014) discouraged use of NOAC in complex CHD

§ Emergence of encouraging data (NOTE registry)

§ NOAC use promoted by last ACC/AHA guidelines (2018)
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Khairy P, et al. Circ AE 2008

SVT may trigger sudden death in D-TGV
patients with atrial switch

§ Right systemic ventricle supplied by right coronary artery

§ Ischemia

§ Rapid conduction to ventricles (young age, risk of 1/1 conduction)

§ Reduction in stroke volume due to poor atrial transport

à Manage aggressively SVT in Senning/Mustard patients
Efficacy of ablation >> pharmacological approach
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CATHETER ABLATION
ACCESS ISSUES

Vascular occlusion
Azygos continuation

Complex anatomies



CATHETER ABLATION
ACCESS ISSUES



Visualisation de l’aiguille

Needle
vizualisation



ATRIAL SEPTAL DEFECT
Surgical patch

CIRCUIT ?



Woman, 46 y, tricuspid atresia
Extracardiac Fontan
Palpitations ++
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Woman, 46 y, tricuspid atresia
Extracardiac Fontan
Palpitations ++

à Ablation ?

CASE N°2



CARDIAC ACCESS: CHALLENGING APPROACHES

1/ Gore-Tex Tube Puncture

Waldmann V, et al. Europace 2019



CARDIAC ACCESS: CHALLENGING APPROACHES

2/ Remote Magnetic Navigation
Retrograde aortic approach



CASE N°2

Acute success
No reccurence at 6 months à Stop anticoagulation ?

Waldmann V, et al. Europace 2019



STOP ANTICOAGULATION ?

§ No clear guidelines

§ Depend on multiple factors

§ History of atrial arrhythmia
§ CHD complexity
§ Importance of atrial remodelling
§ Number of inducible tachycardia
§ Arrhythmia type: cavotricuspid flutter or complex circuit
§ Associated thromboembolic factors
§ Symptoms during arrhythmia

§ Collegial discussion between experts ++

§ Close follow-up (holter, PM/ICD, reveal…)



CIRCUITS OF ATRIAL ARRHYTHMIAS

§ Intra-Atrial Reentrant Tachycardia >> Focal

§ >50% = cavotricuspid isthmus

§ Around atriotomy scar ++

Lukac P, et al. Heart Rhythm 2005



Man, 38 y, tetralogy of Fallot
Severe pulmonary regurgitation, indication for PVR
Holter = NSVT

CASE N°3

àWhat to plan before ?



PROGRAMMED VENTRICULAR STIMULATION

Voltage Map and Ventricular Stimulation



PROGRAMMED VENTRICULAR STIMULATION

4 Anatomical Main Isthmus

Kapel GFL, et al. European Heart Journal 2017



PROGRAMMED VENTRICULAR STIMULATION

Before Surgery ?

Before percutaneous approach ?

§ To guide surgical ablation if needed

§ Critical isthmus can be covered by valve
§ To limit infectious risk (Melody ++)

Combes N, et al. European Heart Journal 2019



PROGRAMMED VENTRICULAR STIMULATION

Khairy P, et al. Circulation 2004

§ 252 ToF

§ Median follow-up

§ 18.5 y after surgery
§ 6.5 y after PVS

§ PVS positive in 35%

§ Outcome in 62 (25%) patients



PROGRAMMED VENTRICULAR STIMULATION

Khairy P, et al. Circulation 2004

§ 252 ToF

§ Median follow-up

§ 18.5 y after surgery
§ 6.5 y after PVS

§ PVS positive in 35%

§ Outcome in 62 (25%) patients



Man, 38 y, tetralogy of Fallot
Severe pulmonary regurgitation, indication for PVR
Holter = NSVT
Wide QRS
PVS negative

CASE N°3

àIndication for Implantable Cardioverter Defibrillator ?



ICD IN CHD

Hernandez-Madrid A, et al. Europace 2018



ICD IN CHD

§ Low level of evidence

§ Complex decisions

§ Need for collegial discussion in expert center

§ Reveal monitoring in selected patients



ICD IN TOF

Khairy P, et al. Circulation 2008

§ Risk score

§ Difficult to use in daily practice

§ ICD therapies ≠ sudden death !!

Programmed ventricular stimulation, LVDEP



ICD IN TOF

§ DAI-T4F French National Registry
§ > 165 patients already included

BUT …

High rate of ICD therapies

Waldmann et al. Circulation 2020
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§ DAI-T4F French National Registry
§ > 165 patients already included

BUT …

High burden of complications ++

High rate of ICD therapies

Waldmann et al. Circulation 2020



ICD IN TOF

§ DAI-T4F French National Registry
§ > 165 patients already included

Interest of QRS fragmentation 
to improve risk stratification ?

Waldmann et al. Circulation 2020

Adjusted HR 3.5 (95%CI 1.2-10.1)



Man, 32 y, Ebstein anomaly
Severe tricuspid regurgitation, right ventricle dilatation
Rare episodes of palpitations
Referred for surgery

CASE N°4

àDo you plan 
electrophysiology

study before surgery ?



Shivapour et al., Heart Rhythm 2014



ACCESSORY PATHWAYS IN EBSTEIN

§ ≈ 25 %
§ Half have multiple AP
§ Surgery can limit futur access

Walsh EP, JACC EP 2018
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Diagnostic ?

CAS N°5 32 ans, APSO non corrigée
Hospitalisé en salle avec télémétrie





Regarder scope
En détail ++

Diagnostic ?
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Dissociation VA avec V un peu plus rapide que A = TV

CAS N°5 32 ans, APSO non corrigée
Hospitalisé en salle avec télémétrie



Regarder le scope +++

Début/fin tachy ++

Débute sur un A ? Un V ?
Saut de conduction ?
S’arrête sur un A ?

Warmup/cool down
…

Recherche 
dissociation AV ++

V>A = TV ou tachy Hissienne
Conduction variable TA/Flutter ?



Woman, 44 y
Situs inversus, cc-TGA, levocardia
Endovenous pacemaker for complete AV block (QRS 180 ms)
Right systemic ventricular severe dysfunction
NSVT
NYHA 3
Optimal pharmacological therapy

CASE N°6

àWhat do you propose ?



CASE N°6

§ Anterior systemic RV
§ No exploitable coronary sinus



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



RESYNCHRONIZATION IN CHD

Technical aspects

Coronary sinus may be inaccessible

73 patients with CHD



Epicardial « left » 
tunneled lead

CASE N°6

Hybrid approach

180 ms

140 ms



Man, 47 y, Mustard
Endovenous pacemaker for sinus node dysfunction
Hospitalization for sustained VT

CASE N°7

àWhat to check before
upgrade for ICD?
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CASE N°7

Laredo M, Waldmann V, et al. JACC EP 2019



TAKE HOME MESSAGES

§ Arrhythmias in CHD = 1st cause of urgent admission

§ Poor tolerance: low threshold for hospitalization

§ Complete/hemodynamic evaluation

§ Ablation >> pharmacological therapy

§ Need to improve selection of candidates for ICD / CRT

§ Expert centers for collegial discussion

§ Consider electrophysiological study before surgery (TOF, Ebstein)

victor.waldmann@gmail.com
06 76 09 80 07
01 56 09 37 84
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