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Long-term Outcome of Fontan Patients Over 10 Years
Takahiko Sakamoto, Toshihide Asou, Yuko Takeda, Kouichirou Date, and Mariko Kobayashi

Division of Cardiovascular Surgery, Kanagawa Children's Medical Center, Kanagawa, Japan

Purpose: The purpose of this study was to evaluate the long-term outcome of Fontan patients over 10 years at our hospital .
Patientsand M ethods: Thirty-three (33) patients underwent Fontan-type operation between 1979 and 1994 at Kanagawa Children’s
Medical Center. Twenty-five (25) survivors were reviewed, and long-term outcome was eval uated. Preoperative diagnoses were
SV in4, TA in 13, PPA in 2, and TGA/DORYV in 6. Fontan methods were atriopulmonary connection in 23, lateral tunnel TCPC
in 1, and Bjork procedurein 1. Age at operation was 7.5 + 3.3 years old and body weight was 19.6 + 10.2 kg.

Results: There were 8 late deaths (32%, 13.1 + 3.0 years after Fontan) and 10 re-operations in 7 patients. Freedom from
re-operation was 84% at 5 years, 84% at 10 years, and 78% at 15 years. Among 17 long-term survivors, NYHA classes | and Il
were found in 14 and 3 patients, respectively, and 5 cases were free from medication. Cardiac catheterization data showed CVP
of 12.6 = 2.5 mmHg and C.I. of 3.3 = 0.8I/min/m? Cumulative onset of supraventricular arrhythmiawas 0% at 5 years, 6% at 7
years, 23% at 10 years, and 46% at 15 years. Increasesin hANP and BNP were associated with postoperative period (hANP; r =
0.58, p=0.05, BNP; r = 0.62, p = 0.04) rather than CVP level.

Conclusions: Supraventricular arrhythmia or reoperation often occurs more than 10 years after Fontan operation. Increasesin
hANP and BNP were related to the duration after Fontan operation rather than CVP level. Therefore, further study could be
necessary regarding Fontan circulation itself.
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Table 10 Late death

Dx oP Age at F Years after F Cause of death
1 TA(Ib) Bjork 8y 13y Liver dysfunction
2 d-TGA (lll), hypo RV APC 13y 16y Cerebral infarction
3 TA (Ib) APC 4y 12y LOS at TCPC conversion
4 TA (la) APC 9y 12y Sudden death
5 TA (Ic) APC 9y 16y Cerebral bleeding
6 CTGA APC/Oblique partition 2y 3y Lung bleeding at reOP
7 SLV APC/Oblique partition 4y 14y CHF
8 TA (Ic) APC 8y 10y Vf

Dx: diagnosis, TA: tricuspid atresia, TGA: transposition of great arteries, CTGA: corrected TGA, SLV: single left ventricle, OP:
operative procedure, APC: atriopulmonary connection, F: Fontan operation, LOS: low output syndrome, TCPC: total cavopulmonary
connection, reOP: reoperation, CHF: congestive heart failure, Vf: ventricular fibrillation
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Fig. 1 Kaplan-Meier survival curve.
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Table 200 Reoperation

Dx OoP Age at F Years after F ReOP

DORYV, remote VSD APC 8y 13d, 8 mo SAS resection, AoVP
2 TA (Ib) APC 9y 18y TCPC conversion
3 DILV, PS LT 3y 2y ASD closure+PMI
LD
4 TA (Ib) Bjork 8y 3y,5y LOBT, RPA ligation
5 TA (Ib) APC 4y 12y TCPC conversion
6 CTGA APC/Oblique partition 2y 3y BVF enlargement
7 SLV APC/Oblique partition 4y 4y, 4y BVF enlargement, PMI

LD: late death, Dx: diagnosis, DORV: double outlet right ventricle, VSD, ventricular septal defect, TA: tricuspid atresia, DILV:
double inlet left ventricle, PS: pulmonary stenosis, CTGA: corrected transposition of great arteries, SLV: single left ventricle, OP:
operative procedure, APC: atriopulmonary connection, LT: lateral tunnel, F: Fontan operation, SAS: subaortic stenosis, AoVP: aortic
valvuloplasty, TCPC: total cavopulmonary connection, ASD: atrial septal defect, PMI: pacemaker implantation, LOBT: left original

BT shunt, RPA: right pulmonary artery, BVF: bulboventricular
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Fig. 2 Kaplan-Meier reoperation-free curve. Freedom from
reoperation was 84% at 5 years, 84% at 10 years, and
78% at 15 years.
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Fig. 3 Kaplan-Meier supraventricular arrhythmia-free curve.
Supraventricular arrhythmia consists of atrial fibrillation,
atrial flutter, paroxysmal supraventricular tachycardia,
and atrial tachycardia. Cumulative onset of supraven-
tricular arrhythmia was 0% at 5 years, 6% at 7 years,

23% at 10 years, and 46% at 15 years.
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Fig. 4 Relationship between CVP and hANP and BNP. CVP level was not associated with hANP and BNP in

the long term.
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Fig. 5 Relationship between postoperative period and hANP and BNP. Increases in hANP and BNP were related to
the duration after Fontan operation (hANP; r=0.58, p=0.05, BNP; r=0.62, p=0.04).
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