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Arrhythmia Surgery in Fontan Operation

Hong Gook Lim, M.D.*, Kook Nam Han, M.D.*, Yong Jin Kim, M.D.*, Woong-Han Kim, M.D.*
Jeong Ryul Lee, M.D.*, Joon Ryang Rho, M.D.*

Background: Refractory atrial arrhythmias in patients late after the Fontan operation result in significant morbidity
and mortality. We reviewed our experience with arrhythmia surgery in patients who had Fontan operation. Material
and Method: Between July 1986 and December 2003, 275 early survivors after Fontan operation were reviewed.
Fourteen patients underwent arrhythmia surgery at reoperation after Fontan operation, and mean age at reoperation
was 16.8+7.1 (range: 4.5~30.6) years. Mechanisms of arrhythmia included atrial flutter in 8 patients, and atrial
fibrillation in 2. Arhythmia surgery has evolved from isthmus cryoablation in 12 patients to right-sided maze in 2
patients. Thirty-two patients underwent prophylactic isthmus cryoablation concomitantly at initial Fontan operation.
Result: Postoperative arrhythmias occurred in 68 patients (24.7%) among 275. There was no early and late
mortality after the arrhythmia surgery. After redo Fontan operation, all patients maintained normal sinus rhythm.
Afrial flutter recurred in 3 patients who had sinus conversion with medication and 7 reguired permanent
pacemakers with a mean follow-up of 26.5+29.1 (range: 2—73) months. All patients have improved fo NYHA
class | or Il. After prophylactic cryoablation at initial Fontan operation, 29 patients (90.6%) had sinus rhythm, 1
patient had junctional tachycardia, 1 patient had sinus nodal dysfunction, and 1 patient had AV block with a mean
follow-up of 51.3+19.8 (range: 4—80) months. Conclusion: Redo Fontan operation, and concomitant arrhythmia
surgery reduced atrial arrhythmias and improved NYHA functional classification.

(Korean J Thorac Cardiovasc Surg 2004;37:644-651)
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Table 1. Types of arrhythmias after Fontan operation

Types of arrhythmia No (%)
Sinus bradycardia 16

AV block 10
Junctional rhythm 19
PSVT 13

PVC 10

AF 14

Af 10
APC §

VT 3

VF !
Total arrhythmia 68 (24.7%)
Pacemaker 20

AV=Atrioventricular; PSVT=Paroxysmal supraventricular tachy-
cardia, PVC=Premature ventricular contraction; AF=Atrial flut-
ter; Af=Atrial fibrillation; APC=Atrial premature contraction;
VT=Ventricular tachycardia; VF=Ventricular fibrillation; PPM=
Permanent pacemaker,
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Table 2. The Characteristics of patients at redo

g2=E= 4

g Sgol g RAusE

Fontan operation with arrhythmia surgery

Pt.

No

1

N

10

12

13

14

; i Age al Age NYHA Fc,
Diag-  Initial i e s £i A
Hosis Fontan initial  Interval at Indications Operations Mcdwatmp,

Fontan redo Arrhythmia
RV type LT 3.7 2.3 6.0 L. shumt, Closure of R—L shunt, I;
SV (fenes) AF Isthmus cryoablation Sotalol;
AF
RV type EELT 1.6 29 4.5 »L. shunt, Closure of R-—+L shunt I
SV (fene) AF Isthmus cryoablation No;
No
ce-TGA AP 4.2 9.3 135 L. shunt Conversion to LT, Angioplasty I;
Isthmus cryoablation No;
No
TA AP 1.9 8.7 10.6 L shunt, Conversion to LT, I;
AF PA angioplasty No;
Isthmus cryoablation Bradycardia
RV type AP 3.6 14.9 18.5  Huge atrium, AVVR, Conversion to LT (fene), AVV replace- =
SV Vent. dysfunction, ment, RA reduction, PA angioplasty, Sotalol;
Af Isthmus cryocablation, PPM insertion AF
PAIVS AP 2.1 12.1 14.2 RPA thrombus, RA Conversion to ECC, 11;
dilatation, RLPV RA reduction, Rt. Sided maze No;
compression, AF MNo
DORY AP 15.4 15.2 30.6 PV compression, Conversion to ECC, E
huge RA, PA RA reduction, Rt. sided maze, No;
thrombus, AF PPM insertion No
DORV AP 7 10.9 17.9 LVOTO, RAE, Conversion to ECC, V5D widening, I1;
NYHA class IV, Af  Subaortic m. resection, PA angioplasty, No;
Isthmus cryeablation, PPM insertion No
TA AP 8.9 16.3 25.2 RA thrombus, Conversion to ECC, I
RAE, Isthmus cryoablation Carvediol
AF AF
RV type AP 5.8 14.1 19.9 PLE, R—L shunt, Conversion to ECC, PA angioplasty I;

SV AF, SN dysfunction Isthmus cryoablation, PPM insertion No;

No
TA AP 29 13.6 16.5 RAE, RA thrombus, Rt. Conversion to ECC, I
PY compression, SN RA reduction, Isthmus cryoablation, No;
dysfunction PPM insertion No
RV type AP 5.3 15.6 20.9 RA thrombus, RAE, Conversion to ECC, AVV repair, I
SV AVVR, Isthmus cryoablation No;
RV dysfunction No
RV type EELT 3.3 11 143  AVVR, Path stenosis, Conversion to ECC (fene), I;
SV Vent. dysfunction, AF  AVV replacement, No;
Isthmus cryoablation, PPM insertion No

RV type LT 11.2 11.3 22.5 AVVR AVV replacement, Isthmus cryoablation, 1:No:No

SV

LT=Lateral tunnel; Fenes=Fenestration; R—L=Right to left; AF=Atrial flutter, EELT=Extracardiac epicardial lateral tunnel; AP=
Atrio-pulmonary Fontan; AVVR=Airrioventricular valve regurgitation; Vent.=Ventricular; Af=Atrial fibrillation; AVV=Atrioventricular

valve; PPM=Permanent pacemaker; RLPV=Right lower pulmonary vein; ECC=Extracardiac conduit; LVOTO=Left ventricular outflow
tract obstruction; RAE=Right atrial enlargement; PLE=Protein-losing enteropathy; SN=Sinus node.
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Table 3. Pre-and postoperative change of the NYHA functio-
nal class

Before redo operation After redo operation

NYHA 1 (0) /_/::Ifijm'fHA I (11)
NYHA 11 (4) NYHA 1I (3)

NYHA III {B}»”"fj::/l/////‘ NYHA T (0)
NYHA IV (2) NYHA 1V (0)
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Fig. 1. Actuarial freedom (%) from occurrence of arrhythmia.
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