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FontanFontan operationoperation



EJCTS 2003

1995-2001, 123 procedures in 71 pts



Final modes of failureFinal modes of failure

Multifactorial



1.Systemic venous congestion1.Systemic venous congestion



2.Deep cyanosis from:2.Deep cyanosis from:



3.Arrhythmia3.Arrhythmia



4.Protein losing 4.Protein losing enteropathyenteropathy



Conversion Conversion FontanFontan operation; operation; 
MulticenterMulticenter studystudy

JTCS 2000

• 1992-1999
• n=31

- AP= 29
- AV= 1
- LT=1



FontanFontan conversion with arrhythmia surgeryconversion with arrhythmia surgery
Mavroudis, Ped Card Surg Ann 2002

• Conversion without arrhythmia surgery: higher recurrence
• Evolution of technique: EP study

1) Isthmus block
2) Rt. Sided Maze operation: Atrial reentrant tachy 
3) Maze-Cox III operation: Afib
+  Permanent Pacemaker implantation  



RightRight--sided Maze operationsided Maze operation

Tricuspid atresia

1

2

isthmus
* RA reduction
* Cryoablation

: -60oc for 90 sec

Mitral atresia

1

2

isthmus

Unbalanced AVSD

1

2

isthmus



Left sided completion Left sided completion 
of Mazeof Maze--Cox III procedureCox III procedure

* PV Isolation / LAA resection
* Cryoablation: CS for 180 sec



FontanFontan conversion with arrhythmia surgeryconversion with arrhythmia surgery

* Steroid-eluting epicardial leads



FontanFontan conversion with arrhythmia surgeryconversion with arrhythmia surgery
Mavroudis, Ped Card Surg Ann 2002

• 1994~ 2001, n=41 (1 PLE)
• Arrhythmia surgery 

1) Atrial reentry tachycardia (27)
: isthmus block(10) / Rt. Sided Maze (17)

2) Afib (14): Maze-Cox III
3) PPM: 39 (atrial 34, dual 5) 

• Mortality(-) / TPL in 3 pts
• Arrhythmia recur 12.2% / 9% on Mx
• Improvement of functional class & exercise tolerance



Failed Failed FontanFontan initially considered TPLinitially considered TPL



FontanFontan conversion with arrhythmia surgeryconversion with arrhythmia surgery
Mavroudis, Ped Card Surg Ann 2002

• Early operation before the onset of Afib 

- prevention of progressive myocardial dysfunction
- cessation of anti-arrhythmic agent
- improved functional state



TransplantationTransplantation

* Primary indication: ventricular dysfunction
* Highest risk group for TPL

: Difficulty in 
Pre-TPL evaluation, TPL, Postop. management

1) Limited ability to assess hemodynamics
2) Complex anatomy
3) Multiple prior procedure
4) Underlying pathologic state 



PretransplantPretransplant EvaluationEvaluation

* Social, psychological, medical compliance
* Prospective cross matching: lymphocytotoxic Ab ↑

* Evaluation for Cardiogenic cirrhosis
* Cardiac & extracardiac vascular anatomy

- dextrocardia, situs inversus, GA arrangement
- systemic & pulmonary vein anomaly
- patency of neck & femoral vss



PretransplantPretransplant EvaluationEvaluation
Cardiac catheterization

* Ventricular dysfunction
- unreliable VEDP

: underloaded ventricle d/t LCO
: other correctable anatomic cause

- Revision vs TPL 
: No published data to guide this prediction

* PVR: PAP & transpulmonary gradient
- practical value: restrictive
- low output, multiple level of systemic v. obstruction

unequal PBF, unilat. PV obstruction, PAVM



Timing of TPL listingTiming of TPL listing

* No established criteria
- not amenable to medical or surgical Tx
- hepatic dysfunction
- early Fontan failure 

(s technically correctable problem)

* Relative stable NYHA II~III pts: subjective 



Surgical considerationSurgical consideration

* Donor selection: exclude 
- marginal cardiac function
- donor to recipient bwt ratio <1.0

* Procurement
through understanding of recipient anatomy

* Transplant procedure
- moderate hypothemia: 22~25oC
- SVC, IVC length
- PA reconstruction



Outcome of TPLOutcome of TPL

* Small No. with limited F/U
* Primary cause of early mortality

: hemorrhage & graft failure
* Improvement of PLE

Mitchell, Ped Card Surg Ann 2004



Mechanical AssistMechanical Assist
Challenging groups to support with ECMO

ELSO: 1986~2002, 24.8% survival in Fontan & BDG pts



Mechanical AssistMechanical Assist

* n=20 (16Fontan, 4 BDG)
* Main Ix: myocardial failure 
* 50% weaned, 30% survival
* Better outcome

: Good myocardial fxn c an acute reversible event
* Poor outcome

: Adult-sized pts, progressive myocardial failure

Maximizing venous drainage & systemic perfusion
(multiple venous cannula)

Early before the development of end-organ dysfunction



ConclusionsConclusions

* Surgical intervention for failing Fontan operation
- amenable to anatomic relief  
- previous AP Fontan c/s arrhythmia

: Conversion c/s arrhythmia surgery
- TPL or ECMO for myocardial dysfuntion

: challenging
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