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Scope of the specialty

• It includes all adults born with congenital heart disease and 
they can be:
− Uncorrected, 

• ASD, PDA, TOF, UVH with balanced circulation

− Palliated: 
• TOF who had only a BT shunt

• VSD who had a PA band 

• Univentricular paliation

− Corrected: 
• residual lesions, such as , VSD, PS etc… 

• Development of late failure, such as ventricular failure in atrial switch, 

• Late AI in TOF repair

• Coronary obstruction after ASO



Patients Are Living Longer: Life Expectancy 

Data From CBD 2017



Because of major developments in

cardiac surgery and

interventional cardiology, 

worldwide > 1 million people with

significant congenital heart disease

reached adulthood over the last decades



Corrective 

Normal function achieved and maintained
Normal health during long term follow up

Further treatment is not necessary



Congenital Heart Disease in Adults: Main 
Problems

• Proper care 

• after surgical/interventional management of 
CHD

• demands specific knowledge/expertise on:
− pathology and physiology 
− clinical symptoms
− natural history
− residual lesions, sequelae and complications  



Congenital Heart Disease in Adults

Worldwide problem:

Lack of specialists with adequate

qualification to manage adults with

congenital heart disease



pediatric cardiology

adult (congenital) cardiology

cardiac surgery
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The changing profile of congenital heart disease



Adult Congenital Heart Disease: A Growing Problem

Estimated ACHD 

population in 2025



Adult Congenital Heart Disease: A Growing Problem

ACHD patient population is growing…

and patients with severe ACHD are an increasing

Burden of disease (arrythmias, re-operations, 

expected comorbidities increase with age



Unadjusted mortality rates for ACHD

according to STS-CHSD coded procedure

Red circles: adults

Blue circles: Includes pediatric + adults

Note: Wide variation in mortality rates for 

adults compared to children
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Growing Maternal Population with ACHD- Deliveries Increased by 

26% over 9-year period

From Karamlou et al. Ann Thorac Surg 2011

Caring for peripartum

ACHD introduces additional

complexities into the equation 

How can we leverage care delivery

to provide highly specialized care

to varied population with highly

Individualized needs?



A Clinical Question
• If you were given a choice between:

• ccTGA

• Fontan

LV

RV



Univentricular vs Biventricular 
Pathway

• Univentricular pathway provides satisfactory mid-
term palliation but the long-term results are 
suboptimal.

• Long-standing systemic venous hypertension leads 
to morbidities like PLE, plastic bronchitis and 
chronic hepatic failure. 

• Fontan Failure is a multi-system disease and poses 
difficult management issues.

• Two-ventricle Fontan does not confer a better 
outlook. 



Systematic reviw. 28 studies, 6707 patients with an 

average follow-up time of 8.23±5.42 years and 1000 

deaths. The late mortality in Fontan population was 

multimodal.



Conclusions—In this study of 773 Fontan survivors, two thirds of 

patients required surgical or catheter-based reintervention by 20 years. 

Families should be counseled that the Fontan is typically not the final 

stage of single-ventricle palliation.



Freedom from any intervention after 
Fontan Procedure. 

(Circ Cardiovasc Interv. 2017;10:e004924)



Conclusions: Despite proper selection criteria, PLE, arrhythmias, thromboembolic 

concerns, liver dysfunction and ventricular failure lead to therapeutic and 

management challenges. Despite careful long-term follow-up, there remains 

continual but late attrition of patients

from long-term complications.



Those patients who presented with failed Fontan physiology 

but preserved ventricular function had greater than three fold 

risk of death within one year compared to those who 

presented with ventricular dysfunction (Actuarial survival of 

56.2% vs 88.9% ; p=0.042).



Effect of timing & ventricular function on 
mortality after Fontan.

(European Journal of Cardio-Thoracic Surgery 47 (2015) 

665–671)



Effect of PLE on Mortality after Fontan.

(European Journal of Cardio-Thoracic Surgery 47 (2015) 

665–671)





Long-term survival with systemic RV





Survival with Systemic RV vs Systemic LV
in patients with discordant great vessels.

(J Thorac Cardiovasc Surg

2007;133:1318-28)



Patients with systemic RV seems to merge well 

with the rest of the population of ACHD requiring 

cardiac replacement therapy. This is in marked 

contrast to the Fontan failure patients who have 

almost universally been noted to have adverse 

outcome as compared to the rest of ACHD 

population and non-ACHD population.



Effect of Systemic RV on outcome of HTx.

From 216 patient in INTERMAC Registry, ACHD 
patients  requiring mechanical circulatory support 
as bridge to transplantation had survival similar to 

non-ACHD patients and that ventricular 
morphology had no adverse effect on the 

mortality of these patients

(VanderPluym et al. J Heart Lung Transplant. 2018 

Jan;37(1):89-99)



Our Hypothesis

A biventricular repair with CCTGA 
physiology will provide better palliation 
than Fontan physiology and a failing 

systemic right ventricle will result in better 
transplant candidacy and better long-term 

outcome. 



John



Biventricular Conversion 




