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=Abstract=
Surgical Treatment of Complications after Fontan Operation

Jeong-Jun Park, M.D.*, Jang Mee Hong, M.D.*, Yong Jin Kim, M.D.*
Jeong Ryul Lee, M.D.*, Joon Ryang Rho, M.D.*

Background: The Fontan operation has undergone a number of major modifications and
clinical results have been improving over time. Nevertheless, during the follow-up period,
life-threatening  complications develop and affect the long-term outcomes. Surgical
interventions for these complications are needed and are increasing. Material and Method:
From April 1988 to January 2000, 16 patients underwent reoperations for complications after
Fontan operation. The mean age at reoperation was 8.8 5.5 years. Initial Fontan operations
were atriopulmonary connections in 8 and total cavopulmonary connections in 8. Total
cavopulmonary connections were accomplished with intracardiac lateral tunnel in 5 and
extracardiac epicardial lateral tunnel in 3. Five patients had variable sized fenestrations. The
reasons for reoperations included residual shunt in 6, pulmonary venous obstruction in 3,
atrial flutter in 3, atrioventricular valve regurgitation in 2, Fontan pathway stenosis in 1, and
protein-losing enteropathy in 1. Result: There were 3 carly and late deaths respectively.
Patients who had residual shunts underwent primary closure of shunt site (n=2), atrial
reseptation for separation between systemic and pulmonary vein (n=2), conversion to lateral
tunnel (n=1), and conversion to one and a half ventricular repair (n=1). Four patients who
had stenotic lesion of pulmonary vein or Fontan pathway underwent widening of the lesion
(n=3) and left pneumonectomy (n=1). In cases of atrial flutter, conversion to lateral tunnel
after revision of atriopulmonary connections was performed (n=3). For the atrioventricular
valve regurgitation (n=2), we performed a replacement with mechanical valve. In one patient
who had developed protein-losing enteropathy, aorto-pulmonary collateral arteries were
obliterated via thoracotomy. Cryoablation was performed concomitantly in 4 patients as an
additional treatment modality of atrial arrhythmia. Conclusion: Complications after Fontan
operation are difficult to manage and have a considerable morbidity and mortality. However,
more accurate understanding of Fontan physiology and technical advancement increased the
possibility of treatment for such complications as well as Fontan operation itself. Appropriate
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surgical treatment for these patients relieved the symptoms and improved the functional class,
Although the results were not satisfactory enough in all patients.

(Korean J Thorac Cardiovasc Surg 2003;36:73-8)
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Table 1. Patient characteristics
s Age at
Initial Type of initial g : Interval to  Age at S, )
No : : initial Indications Operation
Diagnosis Fontan Redo(y) Redo (y)
Fontan(y)
- V ASD :
I - S_D’ i AP Fontan 11.6 2.2 13.8 RS(Baffle leak) atrial reseptation
Dextrocardia
2 SV, V8D, PS5, BSYC AP Fontan 6.8 4.7 1 B RS atrial reseptation
conversion to LT/ VVI
3 TA(Ib), PA, LSVC, PDA AP Fontan 2.9 3.7 6.6 AF : :
PM 1nsertion
SV, DORV, VSD, PS, | MR, TR, LPA TVR /| MV Obliteration
4 ’ AP Fontan 2.5 4.1 16.6 i / i /
ASD stenosis, PLE LPA angiorplasty
Li.PVO
SV, DORV, BSVC, PDA,
. d/t severe
5  Dextrocardia, BBCPS/EELT 1.8 0.6 2.4 ; : Lt. pneumonectomy
. o4 TAA pericardial
g reaction
EELT/ widenin
SV. DORV, BSVC, : / : mg
of* pulmomar L
6  pulmonary vein +p ; : 2.4 0.2 2.6 PVO widening
_ vein atrial
obstruction ,
opening
AP Fontan
7 SV, PS, Dextrocardia, BSVC (Rt.Glenn/SVC 1.1 7.4 15.1 AF conversion to LT
-MPA)
AP Fontan ,
i one and a half ventricular
8 DORV, ¢-ECD, TAPVR, PS (Rt.Glenn/RAA- 0.3 9.2 18.5 RS(Baffle leak) _
repair
MPA)
SV, PAPVR, PS, PDA, . transpleural collateral
g TR LT(fenes) 5] 12 44 PLE e
BSVC obliteration
SV, DORYV, ECD,
AV valve
10 TAPVR, PDA, BSVC B 21 5.8 7.9 AVVR
i 3 replacement(SJ33)
Rt.1somerism
V, PA, PDA, BSVC LT(f RPA, Font thwi o
11 P '*P S . (anes)if 3.4 1.2 4.6 - Em.pa e widening
Rt.isomerism LPA angioplasty Stenosis
b primary closure
12 SV, DORV, PS LT(fenes) 3.6 2.4 6.0 RS(Baffle leak) _
Jeryoablation
SV, DORYV, PS, BSVC RS(through 1mary closure
13 ; Gl EELT(fenes) 1.6 29 4.5 P u;:,. prry < ; i
Dextrocardia fenestration) [cryoablation
-TGA, VSD, PA, BSVC, ) RS conversion to LT
o AP Fontan 4.1 9.4 13.5 i
ASD, PDA (MV patch leak) Jeryoablation
PV chamber widening
15 SV, DORYV, PS, TAPVR LT(fenes) 1.4 0.3 1.8 i _
obstruction [LPA angioplasty
, conversion to LT
16 TA(Ib), VSD, PS, ASD AP Fantan 1.8 3.7 10.5 AF + unroofed CS

fcryoablation

AP Fontan, atrio-pulmonary Fontan;

bidirectional cavopulmonary shunt; EELT, extracardiac epicardial lateral tunnel; fenes,

enteropathy; PVO, pulmonary vein obstruction; RS, residual stenosis

Fontan &% 1414 AR Y|zl FU3FA A|A -5 A |
gl thets 9 Fonan 44190 717 iAW) ATY S8 @ dle A

&8 ARPY BAZ 2 Aol ) g AT FE A

Harar Te s H =84 454 2 7538 s B O A3

o ABAsS AHE HASLAL o] F A BF =F 4 I R

CS, coronary sinus; AF, atrial flutter;

AVVR, atrioventricular valve regurgitation; BBCPS, bilateral

fenestration; LT, lateral tunnel; PLE, protein-losing
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