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Evolution of the Fontan Procedure 

1971 1988 1990 



Fontan Conversion 

Long-term sequelae of the AP Fontan 

      * Intra-atrial reentrant tachycardia 

      * Pulmonary and systemic venous obstruction 

      * Thromboembolism 

      * Protein-losing enteropathy 

      * Low cardiac output 



Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 2010;13:84-90 





Conversion to Extracardiac Fontan 



Arrhythmia Surgery 

Eur J Cardiothorac Surg 2008;34:1034-40 





J Thorac Cardiovasc Surg 2009;138:937-40 





AV Valve Regurgitation 

• Associated with worse survival 

 

• Mechanism 

       * Chronic volume overload 

       * Structural abnormalities of AV valve 

       * Tricuspid valve as a systemic AV valve 

       * Ventricular dysfunction 



Timing of AV Valve Surgery 

• Rarely before BCPC 

• Mostly at the time of BCPC 

• Sometimes between BCPC and Fontan 

• Sometimes at the time of Fontan 

• Rarely after Fontan 





Ann Thorac Surg 2010;90:1320-3 





Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 2011;14:75-84 



Techniques for AV Valve Repair (1) 

Partial annuloplasty 
Circular annuloplasty 

for common AV valve 

Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 2011;14:75-84 



Techniques for AV Valve Repair (2) 
Edge-to-edge repair 

Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 2011;14:75-84 



Techniques for AV Valve Repair (3) 

Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 2011;14:75-84 

Repair of dysplastic or dysmorphic tricuspid valve in HLHS 



Outcome of AV Valve Repair 

Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 2011;14:75-84 



Pulmonary AV Fistula 

• “Hepatic factor” in hepatic venous blood 

 

• Pulmonary AV fistulae may develop after 

      * BCPC 

      * Kawashima procedure 

      * Fontan completion 

       









Uneven Distribution of HV Flow 

Ann Thorac Surg 2009;87:548-54 



Surgical Solutions 

No Offset HV-to-azygos vein connection 

J Thorac Cardiovasc Surg 2011;141:1362-70 



HV-to-Azygos Vein Connection 

Ann Thorac Surg 2011;92:e81-3 





Case 

• M / 12Y 

• Heterotaxy, bilateral SVC, IVC interruption 

• s/p Kawashima at 15 m 

• s/p Lateral tunnel Fontan at 28 m 

• Progressive hypoxemia, SpO2 55% 



Preoperative Angiogram 



Lung Perfusion Scan 

Shunt fraction = 32% 



HV-to-Azygos Vein Connection 





Follow-Up Status 

• SpO2 90% 

• Shunt fraction 8% by LPS 



Conduit-Related Problems 

• Conduit thrombosis 

• Conduit stenosis 



Predisposing Factors for 

Fontan Conduit Thrombosis 

• Poor hemodynamics 

        Excessively oversized conduit relative to the IVC size 

 

• Coagulation factor abnormalities 

        Protein C/S deficiency, elevated factor VIII level... 

 

• Foreign materials 

        Artificial graft, venous catheter 



M/38m,  PA with IVS,  s/p Extracardiac Fontan 







Fontan Conduit Stenosis 

• Type of conduit 

• Size of conduit 













Eur J Cardiothorac Surg 2007;31:1008-12 





s/p Extracardiac Fontan with Gore-Tex graft 16mm 



s/p Extracardiac Fontan with Gore-Tex graft 16mm 



Conclusions 

• Reoperations following the Fontan procedure may 

be necessary for various indications which result in 

impairment of the Fontan circulation. 

 

• Every efforts should be made to prevent the late 

reoperations during the course of single ventricle 

palliation toward Fontan completion. 
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