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Results of Extracardiac Pericardial-flap Lateral Tunnel Fontan Operation

Han Ki Park, M.D.*, Young Nam Youn, M.D.*, Hong-Seck Yang, M.D.*, Byoung Won Yoo, M.D.**
Jae Young Choi, M.D.**, Young-Hwan Park, M.D.*

Background: Extracardiac pericardial-flap lateral tunnel Fontan operation has theoretical advantage of growth poten-
tiality of the extracardiac tunnels. The mid-term results of this technique and morphologic change of the lateral
tunnel were studied. Material and Method: Clinical data was reviewed in 42 patients who underwent extracardiac
pericardial-flap lateral tunnel Fontan operation between November 1993 and December 2004. The age was 2.8+
1.5 years and the body weight was 12.33.2 kg. Extracardiac tunnel was constructed using the pedicled pericar-
dium with the base undetached. By reviewing the follow-up cardiac angiograms, the diameter and the cross-
sectional area of the lateral tunnel was compared to those of inferior vena cava. Resulf: There were four opera-
tive mortality cases (9.8%) and the causes of death were low cardiac output for all four cases. Postoperatively,
five patients had prolonged pleural effusion longer than two weeks and one patient required a permanent
pacemaker due to complete heart block. Follow-up was possible in 37 patients and the follow up duration was 3.8
+22 years. During that period, one patient died, of upper gastrointestional bleeding combined with heart failure
and one patient died a sudden death of unknown cause. Two patients required reoperation due to subaortic steno-
sis and anastomosis site stencsis between inferior vena cava and lateral funnel. In one patient, bradyarrhythmia
was anew but there was no thromboembolic complication. The lateral tunnel showed growth in proportion to the
size of the inferior vena cava. Conclusion: Extracardiac pericardial-flap lateral tunnel Fontan operation is relatively
simple and safe. The mid-term result was favorable and the extracardiac tunnel showed potential for growth.

(Korean J Thorac Cardiovasc Surg 2006;39:281-288)
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Table 1. Anatomic diagnoses

Table 2. Previous procedures

Number of

Number of

Primary diagnosis patients Procedure patients %
Tricuspid atresia 8 Bidirectional cavopulmonary shunt 36 86
Pulmonary atresia with intact ventricular septum 8 Systemic-to-pulmonary artery shunt 22 52
Double outlet right ventricle 5 Pulmonary artery reconstruction 5 12
Double inlet left ventricle 3 Extension of ventricular septal defect 3 7.1
Other complex functional single ventricle 18 Repair of atrioventricular valve 3 7.1

Pulmonary artery banding 2 4.8
Repair of coarctation of aorta 2 438
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Fig. 1. Angiogram of the inferior vena cava and
extracardiac lateral tunnel after pericardial-flap ex-
tracardiac lateral tunnel total cavopulmonary con-
nection. (A) anteroposterior view and (B) lateral
view showing smooth-walled tubular structure lead-
ing from inferior vena cava to pulmonary artery.

Fig. 2. Angiogram after pericardial-flap extracar-
diac Fontan operation. (A) anteroposterior and (B)
lateral view showing dilated extracardiac lateral
tunnel.
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Fig. 3. Distribution chart of the anteropoaterior and lateral
diameter ratio of extracardiac pericardial-flap tunnel to inferior
vena cava.
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Fig. 4. Distribution chart of the cross-sectional area ratio of 2x-
tracardiac pericardial-flap lateral tunnel to inferior vena cava retio.
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