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The Failing Fontan- Kreutzer

Mode of Failure:
Pump vs. Non Pump

Valente AM, Landzberg MJ, Powell AJ: Adult congenital heart disease.

Edited by Libby P. In Essential Atlas of Cardiovascular Disease. New

York, New York: Springer; 2009:231–246

Fontan-Kreutzer Failure
Early vs. Chronic



The Failing Fontan- Kreutzer

• Medical

– Ventricular Dysfunction

– Pulmonary Vascular 
Resistance

– Arrhythmia

Therapy: Fontan-Kreutzer Failure

• Invasive

– EP - Arrhythmia

– Catheter Based – Baffles 
and Fenestrations

– Lymphatic
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20 Year Freedom from Any Reintervention: 35%
Median time to reintervention: 9.8 years
Median number of interventions: 1 (0-7)
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Early Fontan-Kreutzer Failure

DEFINITION: During same admission as Fontan procedure

Manifestations:
Low cardiac output
Hypoxemia
Pathway obstruction/thrombosis
End organ dysfunction (liver, kidneys)
Pleural effusions
Arrhythmias

Options:
Medical management
Revision (transcatheter or surgical)
ECMO
Takedown









Management of Early Fontan Failure: 
A Single Institution Experience

Michael O. Murphy, Andrew C. Glatz, David J. Goldberg, Lindsay S. Rogers, 
Chitra Ravishankar, Susan C. Nicolson, James M. Steven, Stephanie Fuller, 

Thomas L. Spray and J. William Gaynor

• Single center cohort study

• July 1st 1995 to December 31st 2009

• Early Fontan Failure was defined as: 

–early post-operative death

–need for Fontan takedown 

–need for ECMO

–emergent transplant 

592 patients

Pre-Op Cath data in 83.4%

Prior SCPC 96.8%

Fenestration 91%

MUF 95.9%

DHCA 97.5%

ECC 60% vs LT 40%

Failure: 11 patients (1.9%)



Results

Overall mortality for entire cohort of 0.8%Incidence of Early Fontan Failure of 1.9% with 
an early survival of 54.5%

Early and mid-term survival after Early Fontan 
Failure treated with takedown of 80%
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The Failing Fontan Kreutzer



Indications for Surgical Revision

• Residual Shunt

• Systemic Valve Regurgitation

– Neoaortic or Atrioventricular

• Conduit Obstruction

• Significant Atrial Flutter or Fibrillation

• Pulmonary Venous Obstruction

• Aortic Root Dilation

Avoid in patients with severe ventricular dysfunction, PLE, plastic 
bronchitis



Fontan-Kreutzer Conversion

• Atrial Septectomy

• Biatrial Maze

• Right Atrial Resection

• Extracardiac Fontan

• Dual Chamber Epicardial 
Pacemaker













Operative Strategy

Median Sternotomy

Limited Laparotomy – Liver Exam

Orthotopic Heart Transplant on CPB

Orthotopic Liver Transplant – bilateral subcostal 
with midline extension

Close chest and abdomen

Wean from CPB and turn SVC cannula into right atrium

Reverse heparin



Since 2007 – 47 Heart Liver Transplants, only 3 pediatric

3 patients at 2, 3, 5 years post transplant

- 100% one-year survival

Age/Gender Diagnosis Time from Palliation - Transplant

17 Female DILV, TA, Straddling MV, TGA 13 years

14 Female
Heterotaxy, Unbalanced AV Canal, 

Interrupted IVC
9 years

7 Male VACTERL, DORV, PS, VSD, PAPVR 7 years





Indication for referral:
7/17 PLE (43%)

57% inotrope dependent

All had cirrhosis by MRI or CT and two had 

biopsy proven cirrhosis

Median wait 0.7y (0.1-3.5)

Median CPB 218” XC 176”

Median ischemic time 211”

Median LOS 29 days

RESULTS:

AKI 4/7 (57%) with dialysis in 2

No mortality at 4.6 years 

1/7: liver rejection treated with steroids

NOW 10 Patients



Conclusion
• Fontan-Kreutzer operation achieves excellent results

• Survival excellent when early failure detected and addressed with 
takedown

• Mechanical support exists for the chronic patient with failing Fontan-
Kreutzer and results are encouraging

• Transplant remains challenging
Organ shortage
Comorbidities

• Heart liver transplantation is a viable option for patients with Fontan-
Kreutzer association liver disease

• Research efforts need to focus on what constitutes a good adult Fontan-
Kreutzer and we need to reproduce this physiology


