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Tricuspid atresia
Dominant left ventricle

Hypoplastic LH syndrome
Dominant right ventricle

Univentricular heart
Single ventricle

Diverse morphology



Atrio-pulmonary 
Fontan Lateral tunnel Extra-cardiac conduit

Total cavo-pulmonary connection

Evolution of Fontan surgery 



Normal circulation vs Fontan 
circulation 
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Ao saturation > 95%
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CVP: high
PA: no pulsatility 
Ao saturation 85-95%

Normal circulation Fontan circulation

Gewillig M et al. Heart 2016;102:1081-86



Survival after Fontan surgery



Natural history of Fontan circulation

Late Fontan circulation

Gewillig M et al. Heart 2016;102:1081-86
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Plapper L, Adv Ther 2022;39:1004–1015 

Persons living with Fontan



Plapper L, Adv Ther 2022;39:1004–1015 

Persons living with Fontan



Systolic dysfunction 

Diastolic dysfunction 

AV valve regurgitation

Fontan pressures/Clot

Arrhythmias

ECG (yearly)

Echocardiogram 
(yearly)

CMR/CT
(baseline/2-3 years)

Right heart 
catheterization

(baseline /5-10 years)

Holter monitor 
(2-3 years)

Heart failure



Heart failure

Gilljam T, et al. Open Heart 2019;6:e000858 



Failing Fontan circulation

▪ Progressive venous congestion

▪ Peripheral oedema

▪ Ascites

▪ Protein-losing enteropathy

▪ Plastic bronchitis

▪ Cyanosis

▪ Exercise intolerance

Clinical features

Kempny et al. Eur Heart J. 201233:1386-96



HF medication in acquired heart 
disease

McDonald M, et al. Can J Cardiol  2021;37:531-46





HF medication in Fontan circulation



Nils P, et al. Can J Cardiol April 22,2022 - (In press)







Transplant survival

Shi WY, et al. Heart 2016;102:1120–26





Laflamme  E, et al. Can J Cardiol  2019;35:1631-34



Tellez L et al. Ann Hepatol 2018;17(2):192–204 

The liver



Hepatic dysfunction

Kogiso T, et al. Sci Rep. 2020;10:21742



Kogiso T, et al. Sci Rep. 2020;10:21742







LABORATORY TESTING

Direct parameters 

Urea

Creatinine

Creatinine clearance (24h 
urine)

Albumin

Cystatin C

Calculated parameters

eGFR

Urine albumin/Cr ratio (uACR)

BUN

Impaired eGFR - 10-15% Fontan
patients

Albuminuria - 30% Fontan patients

The kidneys



Fontan – multisystemic disease
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