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Adult Congenital Heart Disease in the US
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#1 Cause of Death in ACHD is Heart Failure

Raissadati et. Al. JACC 2016. volume 68, no 5. Late Causes of Death After Pediatric Cardiac 
Surgery : A 60-Year Population-Based Study



Proportion of Patients Transplanted for CHD 
Has Increased Over Time 

Burchill et. AlJ HeartLungTransplant 2014;33:1157–1163 
Lund et al., J Heart Lung Transplant 2013;32:951

Burchill et al: 85647 patients 2005-2010 3.2% of patients ACHD



10% of Transplant Recipients Aged 18-39 Have Congenital 
Heart Disease 

Lund et al., J Heart Lung Transplant 2013;32:951 



Fontan subtypes

A) RA-PA Fontan- 1971-1988

B) Lateral tunnel Fontan +/- fenestration- 1988- present

C) Extracardiac Fontan- 1990-present

The Fontan Procedure

J. Aboulhosn, J.S. Child-CHD in Adults- Hurst’s the Heart 12th edition-2008



Freedom from death or 
transplantation according 

to type of Fontan 

Khairy et al. Circulation. 2008;117:85-92

Survival 80.1% 77.5% 74.8% 72.2% 68.3% 53.6%



Congenital Heart Failure and Transplant Patients

Younger
• 28.3 vs. 35.4 years (UNOS)

• 32 vs. 53 years (ISHLT)

Female
• 34% vs. 19% , p <0.001, ISHLT

Longer Waitlist times
Higher Cardiovascular Death

Lower Transplant Rate

Less likely to get a VAD
More likely to require pre-tx ventilation

More highly sensitized

Ischemic times are longer 
3.8 vs. 2.9 hours

Is there a survival 
advantage to 

survival? 



Lamour et al. J Am Coll Cardiol 2009;54:160–5







Proportion of ACHD Transplants Supported with MCS 

LVAD 81%, RVAD 6%, BIVAD 7%, TAH 6% 

Maxwell et al., Eur J Cardiothorac Surg 2013 Oct 17 





364 Patients PEDIMACS
432 devices

Cardiomyopathy
223 (61%)

Myocarditis
41 (11%)

Congenital Heart Disease
77 (21%)

Single Ventricle
48











Schulze et. al. JACC: Heart Failure Vol. 2, No. 2, 2014



Truby, et al. Circ Heart Fail. 2018;11:e004586. 



Pediatric Heart Transplant Criteria
July 2016

1A • Continuous mechanical ventilation 
• Intraortic balloon pump 
• Ductal dependent pulmonary or 

systemic circulation 
• Congenital heart disease with 

multiple low dose inotropes or 1 
high dose 

• Mechanical circulatory support 
(does not require hospitalization)

1B • Continuous infusion of 1 or more 
inotropes and does not qualify for 
1A 

2 • All Others





Fontan VAD Support

• Single ventricular “systolic” 
failure.

• 11 year old patient supported 
with an HVAD for 148 days 
until he underwent OHT.

Niebler et al. Ann Thorac Surg 2014;97:e115–6
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Presented by Woods, ACC 2014



Prêtre et al. Ann Thorac Surg 2008;86:1018–20

• 27-year-old male with 
Tricuspid atresia and a 
Björk Fontan underwent 
placement of a Berlin 
right sided device.

• Patient was transplanted 
after 13 months of 
support. 

Fontan VAD Support
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Creation of a Surgical Fontan Animal Model and the Use of a 
Ventricular Assist Device to Restore Cardiac Output

Extracardiac 
Fontan model 
with the Jarvik 
2000 VAD 

Derk et al. AJC August 2014.



Heartware HVAD Model
• Developed 2 models for right-sided Fontan support:

• Extra-cardiac Fontan Model
• RA-PA Fontan Model



Extracardiac Fontan Model
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RA-PA Fontan Model 
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What next?
• Initial proof of concept for right sided support
• Innovative approach to future development
• Use of 3D modeling and VR to determine fit

Expert Rev. Cardiovasc. Ther. 13(4), 417–427 
(2015) 
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