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Types of CHD 

 

Left-to-Right Shunts 

Ventricular septal 

defect 

Persistent arterial 

duct 

Atrioventricular 

septal defect 

Atrial septal defect 

Coarctation of the 

aorta 
Aortic valve stenosis Pulmonary valve 

stenosis 

Ventricular Outflow Obstruction Cyanotic Heart Conditions 

Pulmonary atresia 

with intact 

ventricular septum 

Pulmonary atresia 

with ventricular 

septal defect 

Tetralogy of Fallot 
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Cyanotic Heart Conditions 

Transposition of the 

great arteries 

Functional single 

ventricles 

 

Early Survival 

 

Survival 

Gibbs et al.  BMJ 2004 

National cohort based on data from 13 UK tertiary centres (2000-1) 

Bypass cardiac surgery Non-bypass cardiac surgery Catheter Intervention 

Survival 

Gibbs et al.  BMJ 2004 

Circulation 2007 

 

Long-Term 

Outcome  

Studies 
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Circulation 2016 

• 1241 simple CHD diagnosed from 1963 to 1973 

• Danish public registries 

• 10 age- and sex-matched general population controls per 

patient 

• 26% of patients had operation <15y 

Videbæ k et al. Circulation 2016 

Videbæ k et al. Circulation 2016 Videbæ k et al. Circulation 2016 

• adult congenital heart surgery 

• heart failure 

• VT / VF / resuscitation cardiac arrest 

• infective endocarditis 

• new development of pulmonary hypertension 

• acute aortic dissection 

Why an increase in risk in ‘simple’ CHDs? 
 

• even small volume shunt may not be insignificant 

• cardiac surgery and/or catheter intervention is 

associated with ventricular dysfunction, valve 

dysfunction and arrhythmia 

• associated syndrome and other congenital defects 

 

J Am Coll Cardiol 2018 
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Spector et al. J Am Coll Cardiol 2018 

Spector et al. J Am Coll Cardiol 2018 

 J Am Coll Cardiol 2017 
 Larsen et al. J Am Coll Cardiol 2017 

 Larsen et al. J Am Coll Cardiol 2017 

Opotowsky et al. J Am Coll Cardiol 2009 
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Outcomes of 

Selected CHD 

 

 

VSD 

 

J Am Coll Cardiol 2002 

J Am Coll Cardiol 2015 

 Menting et al. J Am Coll Cardiol 2015 

 Menting et al. J Am Coll Cardiol 2015 
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 Menting et al. J Am Coll Cardiol 2015  Menting et al. J Am Coll Cardiol 2015 

 

Coarctation of the 

Aorta 

Potential Long-term Complications 

Local 

• recoarctation 

• aneurysm 

• dissection 

Ascending aorta and 

aortic valve 

• aneurysm 

• dissection 

• aortic valve stenosis 

and regurgitation 

Retrospective analysis of 646 patients 
 

• isolated operative repair of aortic coarctation from 

1946-1981 

• operations  

    - end-to-end anastomosis in 87% 

    - use of prosthetic materials or subclavian artery flap in 13% 

• followed for a median duration of 20 years  

Mayo Clinic experience 

Cohen et al.  Circulation 1989 

 

91% 

84% 

72% 

Cohen et al.  Circulation 1989 
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J Am Coll Cardiol 2013 

Brown et al. J Am Coll Cardiol 2013 

Brown et al. J Am Coll Cardiol 2013 

Aortic Arch Geometry 

Gothic geometry and resting hypertension  
Ou et al.  Eur Heart J 2004 

 

• Disturbance of fluid dynamics in the 

ascending aorta 

• Changes in arterial pressure wave 

propagation 

• Potential baroreceptor dysfunction when 

the transverse arch is shortened or 

absent 

 
• found in 50-80% of patients 

of CoA (vs 1-2% of normal 

population) 

• accelerated degeneration 

of the aortic media 

• complications will develop 

in ≥33% of patients with 

bicuspid aortic valve 

• associated with aortic 

dilation, aneurysms, and 

dissection 

Bicuspid Aortic Valve 

Fedak et al. Circulation 2002 

 Eur Heart J Cardiovasc Imaging 2015  

• ↑ carotid arterial stiffness 

• ↑ carotid IMT 

• altered LV strain and strain 

rate in three dimensions 

• altered LV tosional 

deformation 

• Reduced atrial deformation 
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Am J Cardiol 2015  

Patients 

Controls 

 

TOF 

 

Repaired TOF 

JAMA Cardiol 2019 

Smith et al. JAMA Cardiol 2019 

Smith et al. JAMA Cardiol 2019 
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RV dysfunction 

RBBB 
Pulmonary 

regurgitation 

Transannular patch 

enlargement  

RV dyssynchrony 
RV dilation  

(±TR) 
Aneurysm and 

akinesia of RVOT 

Repaired Tetralogy of Fallot 

Ventricular-Ventricular Interaction  

↓ LV preload and 

compliance 

↑ LV end-diastolic 

pressure 

 

 

Volume 

overloading 

of right 

ventricle 

 

 

Impaired LV myocardial 

deformation 

global LV mechanical 

dyssynchrony 

reduced LV torsion 

 

PAIVS/PS 

 

Radiofrequency Perforation for PAIVS 

 

• growth of RV inlet and outlet 

• growth of RV lags behind 

somatic growth 

• a normal tricuspid annular 

growth may not be 

mandatory for achievement 

of a biventricular circulation 

RV Growth in Repaired PAIVS 

Cheung et al. Am J Cardiol 2002 
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Balloon Pulmonary Valvoplasty 

Harrild et al.  

J Am Coll  

Cardiol 2010 

 

• 34% had PRF >15%; 17% had PRF >30% 

• PRF was related to larger balloon: annulus 

ratio and younger age at intervention 

 

Li et al. Eur Heart J Cardiovasc Imaging. 2014 

Pediatr Cardiol 2019 

Pediatr Cardiol 2019 

Reinterventions Arrhythmias 

PS 

PAIVS 

PS 

PAIVS 

Shi et al. Pediatr Cardiol 2019 

Shi et al. Pediatr Cardiol 2019 
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Single 

Ventricles 

Evolution of Fontan-Type Procedures  

  

Sathananthan et al. EMJ 2016 

• a circulation in series 

• non-pulsatile right-sided circulation  

 

Pulmonary 

arteries 
 

 

Fontan pathway 

(APC, LT, ECC) 
 

 

Systemic 

venous return 
 

Pulmonary 

venous atrium 

(preload) 

 

Systemic 

ventricle 
 

 

Aorta 
 

PVR 

SVR and  

arterial 

compliance 

Diastolic and systolic dysfunction 
Eccentric hypertrophy 

AVVR 

Aortic stiffness 
Residual obstruction 

Reflected wave 

Increased afterload 
altered VA coupling 

Atrial dysfunction  
Arrhythmia 

PV obstruction, AVVR 

Increased PVR 
PA stenosis 

Energy loss 
Thrombosis 

Chronic systemic venous 
congestion (PLE, liver 

dysfunction, plastic bronchitis) 

Failing Fontan 

↓CI 

↑CVP 

and 

PAP 

↑atrial 

filling 

pressure 

↑EDP Clinical manifestations 
 

• Cardiac (ventricular dysfunction, arrhythmias, exercise 

incapacity, thrombosis) 

• Progressive hypoxaemia 

• Hepatic complications (fibrosis, cirrhosis) 

• Protein-losing enteropathy 

• Plastic bronchitis 

• Renal complications 

 

J Am Coll Cardiol 2018 

Dennis et al. J Am Coll Cardiol 2018 
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Specific  

Issues 

 

 

Aortopathy 

 

Niwa et al. Circulation 2001 
 

• intraoperative biopsies and 

necropsy specimens from a 

spectrum of congenital heart 

disease 

• medial abnormalities were 

found in the ascending aorta, 

paracoarctation aorta, truncus 

arteriosus, and pulmonary 

trunk 

 

• tetralogy of Fallot 

• TGA post arterial switch 

• truncus arteriosus 

• single ventricle 
 

Int J Cardiol 2013 

 

• aortic dissection in an 

18-yr-old boy post TOF 

repair 

• with 22q11 deletion 

• aortic dilation 60 mm 

by 70 mm 

Konstantinov et  al . J Thorac Cardiovasc Surg 2010 

Eur Heart J 2010 
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Can J Cardiol 2010 

 

Exercise 

Incapacity 

 

Stout et al. Circulation 2016 
Budts et al. Eur Heart J 2013 

 

• ventricular function 

• pulmonary arterial pressure 

• aortic dilation 

• arrhythmia 

• cyanosis during exercise 
 

 

Infective 

Endocarditis 

 

Wilson et al. Circulation 2007 
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Wilson et al. Circulation 2007 

Habib et al. Eur Heart J 2015 

Habib et al. Eur Heart J 2015 

Circulation 2013 

Rushani et al. Circulation 2013 

Rushani et al. Circulation 2013 
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Neurodevelopmental 

Outcomes and  

Self Awareness 

 

Marino et al. Circulation 2012 

J Pediatr 2015 
Marino et al. Circulation 2012 

Morton et al. Circ Res 2017 
Circ Cardiovasc Imaging 2017 
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Homsy et al. Science 2015 

Jin et al. Nat Genet 2017 

Marelli et al. Circulation 2016 
PLoS One 2016 

Knowles et al. PLoS One 2016 

 

• ‘[I] get sick of people staring at my scar, asking questions all the 

time’ 

• ‘I hate going to hospital because I hate needles and 

doctors/nurses’ 

• ‘you cannot play sports and are weaker slower than everyone 

else. . .you can get left out a lot’ 

• ‘[I] feel alone because no one has been through what I’ve been 

through’ 

• ‘I do get very annoyed sometimes because I can’t keep up with 

my friends’ 

• ‘I also would love to get my ears pierced but my heart doctor 

advised me not to because of maybe getting an infection’ 

• ‘Being put onto Warfarin changes your life because you become 

scared of getting bumped, hurt, cut, because you bleed a lot or 

get blood clots’ 
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• Significant improvement in survival of CHD patients 

• Recognition of the needs for reinterventions  

• Risk stratification of CHD for monitoring of long-

term complications 

• Identification and interventions for 

neurodevelopmental and psychological issues 

• Monitoring of non-cardiac complications 

• Education and transitional care of adolescent CHD 

patients 

Messages 


