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Arrhythmia in Adults with Congenital Heart Disease

Yoshiaki Kato
Department of Child Health, Faculty of Medicine, University of Tsukuba, Ibaraki, Japan

Arrhythmias are common complications in adults with congenital heart disease that might cause sudden car-
diac death. Arrhythmias vary according to factors such as underlying heart disease and the methods of surgical
repair, and they increase in prevalence with age. Therapeutic strategies differ with the complexity of underlying
heart disease and hemodynamic status. Pacemaker implantation is indicated for patients with symptomatic
bradyarrhythmias caused by either sinus node dysfunction or atrioventricular block. In patients with atrial flut-
ter and fibrillation, anticoagulation therapy is important for preventing cardiogenic embolism. Various antiar-
rhythmic agents are used, and catheter ablation may be effective. In ventricular tachycardia, both pharmacologic
and non-pharmacologic therapies are needed. Implantable cardioverter defibrillators represent the primary
modality for preventing sudden cardiac death, and antiarrhythmic agents and catheter ablation are indicated as
adjunctive therapies.

Keywords: adult congenital heart disease, arrhythmia, catheter ablation, direct oral anticoagulants,
implantable cardioverter defibrillator
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Fig. 1

Atrial Arrhythmia Ventricular Other Pacing Needs
Arrhythmia
Prevalence
(in CHD AT AF | Other SND AV Dyssynchrony,
Complexity Type of CHD population) block heart failure
of CHD
Patent ductus arteriosus 6-8%
Simple Pulmonary stcnosis 6-8%
Ventricular septal defect 30-32%
Secundum atrial septal defect £-10% n
Aortic coarctation 5-7%
Anomalous pulmonary venous retum 0.5-2.5%
Atrioventricular septal defect 3-5%
Moderate Aortic stenosis 3-5%
Ebstein anomaly 0.5-1.5%
Tetralogy of Fallot 1 810%
Primum atrial septal defect 2-3% |
Truncus arteriosus 1.5-2% |
Pulmonary atresia 22.5%
Double outlet right ventricle 1.5-2%
Severe D-transposition of the great arteries 6-7%
L-transposition of the great arteries 1-2%
Hypoplastic left heart syndrome 34%
Other (heterotaxy, other single ventricles) 7-10%

Approximate risk estimates for arrhythmia and ventricular dyssynchrony are shown across patient

with various congenital heart defects of simple, moderate, and severe complexity. The color-coded

pattern ranges from minimal (no shading) to mild (light blue), moderate (medium blue), and high (dark

blue) risk”

AF, atrial fibrillation ;
function
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Rhythm control in adults with CHD and IART or AF

v

¢ Identify and treat precipitating factors

¢ Consider catheter ablation

v

Simple CHD

1

Moderate CHD

!

e Systemic ventricular hypertrophy or

¢ Systemic or subpulmonary ventricular dysfunction?

|
v
No Yes

!

*  Flecainide
*  Propafenone
* Sotalol

!

* Amiodarone
* Dofetilide

{

Complex/Severe
CHD

L

Systemic or subpulmonary
ventricular dysfunction?

f__L__T

No Yes

! !

*  Amiodarone
* Dofetilide
* Sotalol

* Amiodarone
¢ Dofetilide

Fig. 2 Rhythm control in adults with congenital heart disease and intra-atrial reentrant tachycardia or atrial

fibrillation"

CHD, congenital heart disease; IART, intra-reentrant tachycardia
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Fig. 3 Activation pattern of uncommon intra-atrial reentrant tachycardia in a patient with repaired tetral-

ogy of Fallot via a three-dimensional electroanatomical mapping system using Rhythmia (Boston

Scientific, Cambridge, MA). The activation propagated clockwise around the tricuspid annulus and

in the superior-to-inferior direction on the posterior side of the incision

IVC, inferior vena cava; LL, left lateral; RAO, right anterior oblique; SVC, superior vena cava; TA, tricuspid annulus
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Fig. 4 Fontan conversion from atriopulmonary connection to total cavopulmonary connection. The left

upper panel shows an angiogram of the dilated right atrium in a patient with atriopulmonary con-

nection. The left lower panel shows electrocardiogram of atrial fibrillation. The right upper panel

shows a chest X-ray after the conversion to total cavopulmonary connection. The right lower panel

shows an electrocardiogram of the sinus rhythm
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Fig. 5 Electrocardiogram of monomorphic ventricular tachycardia in a patient with repaired tetralogy of
Fallot and a heart rate of 140 beats/min. The QRS morphology exhibited a left bundle-branch block

pattern and inferior axis
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