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Sudden cardiac death 

Children and adolescents 

Etiology and treatment 

say little about much  
or  

say much about little 



Focus on: 

•  (Tachy)arrhythmias and sudden cardiac 
death in typical congenital heart disease 
(CHD) 

•  No discussion on vaso-vagal syncope, 
channelopathies, abnormal coronary arteries, 
hypertrophic cardiomyopathy… 

•  Relationship between exercise in CHD and 
arrhythmia/sudden cardiac death 



Sudden death: common problem? 

Bagnall et al. New Engl J Med 2016; study in New Zealand and Australia; n = 490 (2010 -2012)  



Sudden death: from athlete to… 

Risgaard Dan Med J 2016  



Sudden death: … to CHD 

Silka et al. JACC 1998 



Sudden death by arrhythmias? 

Silka et al. JACC 1998 

< 5% AV-block 



Best treatment of sudden death? 

Prevention! 

Identification of risk factors 

Controlling risk factors 



What about the underlying defect? 

Koyak et al. Circulation 2012 

N = 213/25790 (0.83%) 



Role of gender and age after childhood? 

Koyak et al. Circulation 2012 

No predictive value… 



Medical history and symptoms? 

Koyak et al. Circulation 2012 



Relate to underlying disease! 

Khairy et al. Circulation 2004; Kammeraad et al. JACC 2004   

Tetralogy of Fallot Atrial switch operation 



Relate to underlying disease! 

Khairy et al. Circulation 2004; Kammeraad et al. JACC 2004   

Angio IVC > “LA” 

Atrial switch operation 



Information from the resting ECG? 

Koyak et al. Circulation 2012; Gatzoulis et al. Lancet 2000; Kammeraad et al. JACC 2004; Diller et al. Eur Heart J 2006 

QRS duration: 
- Tetralogy of Fallot: > 180 ms (significant relationship) 
- Transposition of the great arteries:  no clear relationship 
- Eisenmenger syndrome: OR = 1.10/ms, 95%, P = 0.044 



Information from the resting ECG? 

N = 794 HR 95%CI 

Extent of 
fQRS 

2.00 1.26 – 3.16 

Atrial 
fibrillation 

4.78 1.45 – 14.8 

QRS 
duration > 
180 msec 

2.63 1.12 – 6.18 

Tetralogy of Fallot:  
occurrence of ventricular arrhythmia 

Bokma et al. Heart 2016 



Koyak et al. Circulation 2012 

Angio lateral RV TOF 

Information from echocardiography? 



What is the value of 24 Holter? 

Czosek et al. Am J Cardiol 2013 

Symptomatic 



What is the value of 24 Holter? 

Rodriguez et al. Pediatr Cardiol 2012 

Asymptomatic 



What is the value of 24 Holter? 

Rodriguez et al. Pediatr Cardiol 2012; Czosek et al. Am J Cardiol 2013 
 

Asymptomatic 

Non sustained ventricular tachycardia in TOF patients found 
on routine screening: 7 fold risk for sudden cardiac death 
 



Exercise test equals 24 Holter  

Koyak et al. Circulation 2012 

Sudden death occurred only in 10% of cases during exercise!! 



Physical activity and sudden death? 

Jortveit et al. Eur Heart J 2015 

272 children 
(2-18 years) 



To EP or not to EP for VT? 

Repaired TOF Primary prevention 

Khairy et al. Circulation 2004 



To EP or not to EP for VT? 
EP study was not predictive for 
appropriate shocks in primary 

prevention for dTGA 
Primary prevention 

Khairy et al. Circ Arrhythm Electrophysiol 2008 



How to treat VT? Medical therapy? 

•  No data… 



How to treat? VT ablation? 

•  No convincing data… 
•  Maybe for the individual patient (TOF) 



How to treat VT? Structural repair? 

Questionable for tetralogy of Fallot 

Gengsakul et al. Eur J Cardiothorac Surg 2007; Harrild et al. Circulation 2009 



ICD the only solution? 

Khairy et al. Heart Rhythm 2014 



ICD implantation 

•  Risk stratification 

Koyak et al. Circ  Arrhythm Electrophysiol 2012  

Subpulmonary ventricular function (primary prevention) 
 
Systemic ventricular function (secondary prevention) 



Conclusions 
•  Arrhythmia and SCD are not uncommon in CHD 
•  Electrical and structural abnormalities - not specifically 

exercise - trigger late arrhythmia 
•  Screening to arrhythmia = screening to risk factors, 

also in the asymptomatic patient 
•  The best treatment = avoiding structural changes 
•  The effect of medical treatment or anatomical repair is 

unclear to prevent recurrence of arrhythmia 
•  ICD implantation seems the best solution 


