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Surgical Treatment of Arrhythmias Associated with Congenital Heart Disease

Ui Dong Hwang, M.D.*, Yu-Mi Im, M.S.*, Jeong-Jun Park, M.D.*,
Dong-Man Seo, M.D.*, Jae-Won Lee, M.D.*, Tae Jin Yun, M.D.*

Background: We analyzed our experience of arrhythmia surgery in patients with congenital heart disease. Material
and Method: A retrospective review was performed on 43 consecutive patients with congenital heart disease, who
underwent arrhythmia surgery between June 1998 and June 2006. Resulf: The median age at surgery was 52
years (4~75 years). The most frequent cardiac anomaly was an atrial septal defect (23/43, 53.5%). The types of
arrhythmias were atrial flutter-fibrillation, intermittent non-sustainable ventricular tachycardia and others in 37, 2 and
4, respectively. Arrhythmia surgery consisted of a bi-atrial maze operation in 18 patients (modified cox maze III
procedure in 5 patients, and a right side maze plus pulmonary vein cryo-isolation in 13), right side maze operation
in 18 patients, cavo-tricuspid isthmus cryoablation for benign atrial flutter in 4 patients, right ventricular endocardial
cryoablation in 2 patients and extranodal cryoablation for atrioventricular node re-entry tachycardia in 1 patient. The
median follow-up was 23.8 months (1~95.2 months). There was no early mortality, and one late non-cardiac re-
lated death. The overall rates of restored sinus rhythm before discharge and 3~6 months after surgery were 79%
and 81%, respectively (bi-atrial maze group: 72% and 83%, right-side maze group: 77%, 77%). Conclusion: Ar-
rhythmias associated with congenital heart disease can be safely treated surgically with an excellent inter-

mediate-term outcome.

(Korean J Thorac Cardiovasc Surg 2007;40:811-816)
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Table 1. Restoration of NSR at discharge and at postoperative 6
months

Types of arthythmia
surgery

NSR at
discharge

NSR at
post-op 6 m

13/18 (712%)
14/18 (77%)
44 (100%)
22 (100%)
1/1 (100%)
34/43 (79%)

15/18 (83%)
14/18 (77%)
3/4 (75%)
2/2 (100%)
1/1 (100%)
35/43 (81%)

Bi-atrial maze (n=18)

Right side maze (n=18)
Isthmus cryoablation (n=4)
RVOT ecryoablation (n=2)
Extranodal cryoablation (n=4)
Total (n=43)

RVOT=Right Ventricular Outflow Tract, NSR=Normal Sinus
Rhythm.
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Table 2. Restoration of NSR according to cardiac anomalies and arrhythmias

CHD Arrhythmia (s) Arrhythmia surgery NSR at discharge NSR at post-op 6 m
ASD (n=23) AF-Af (n=23) Bi-atrial maze (n=13) 9/13 (69%) 11/13 (85%)
Right side maze (n=9) 6/9 (67%) 6/9 (67%)(1:pacing)
Isthmus cryoablation (n=1) 1/1 (100%) 1/1 (100%)
Ebstein’s anmaly (n=6) AF-Af (n=5) Right side maze (n=3) 2{3 (67%) 2/3 (67%)
Isthmus cryoablation (n=2) 212 (100%) 172 (50%)
AVNRT (n=1) Extranodal cryoablation (n=1) 1/1 (100%) 1/1 (100%)
s/p AP Fontan (n=2) AF-Af (n=2) Bi-atrial maze (n=1) 0/1 (0%) Pacing
Right side maze (n=1) 1/1 (100%) 1/1 (100%)
IART (n=1) Right side maze (n=1) 1/1 (100%) 1/1 (100%)
s/p ToF repair (n=2) Af (n=2) Bi-atrial maze (n=1) 1/1 (100%) 1/1 (100%)
NS-VT (n=2) RVOT cryoablation (n=1) 1/1 (100%) 1/1 (100%)
P-AVSD (n=2) Af (n=2) Bi-atrial maze (n=1) 1/1 (100%) 1/1 (100%)
Right side maze (n=1) 1/1 (100%) 1/1 (100%)
s/p VSD (n=1) IART (n=1) Right side maze (n=1) 1/1 (100%) 1/1 (100%)
s/p Rastelli op (n=1) IART (n=1) Right side maze (n=1) 1/1 (100%) 1/1 (100%)
RSVA (n=1) Af (n=1) Bi-atrial maze (n=1) 1/1 (100%) 1/1 (100%)
Cor triatriatum (n=1) Af (n=1) Bi-atrial maze (n=1) 1/1 (100%) 1/1 (100%)
Giant RA (n=1) Af (n=1) Right side maze (n=1) 1/1 (100%) 1/1 (100%)
RVOTO (n=1) AF (n=1) Isthmus cryoablation (n=1) 1/1 (100%) 1/1 (100%)
Idiopathic TR (n=1) NS-VT (n=1) RVOT cryoablation (n=1) 1/1 (100%) 1/1 (100%)

CHD=Congenital heart disease; ASD=Atrial septal defect; AP=Atriopulmonary; Tof=Tetralogy of Fallot; P-AVSD=Partial atrioven-
tricular septal defect; VSD=Ventricular septal defect; RSVA=Ruptured sinus valsalva aneurysm; RA=Right atrium; RVOTO=Right
ventricular outflow tract obstruction; TR=Tricuspid regurgitation; AF=Atrial flutter; Af=Arial fibrillation; AVNRT=Atrioventricular no-
dal reentrant tachycardia; IART=Intraatrial reentrant tachycardia; NS-VT=Non-sustainable ventricular tachycardia; RVOT=Right ven-

tricular outflow tract; NSR=Normal sinus rhythm.
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Table 3. Risk factors for recurrence of AF-Af at post-op 6
months {n=37)

. p value p value
Risk factor (unvariable)  (multivariable)

Age at Op 0.941 =
Dx. other than ASD 0.761 -
AF-Af Hx (years) 0.027 0.088
Biatrial maze 0.805 -
LA size (mm) 0.514 -
LV mass index (g/m’) 0.881 -
CPB time (min) 0.046 0.091

. Post-op=postoperative; Op=Operation; Dx=Diagnosis; ASD=Atrial

septal defect; AF=Atrial flutter; Af=Atrial fibrillation; LA=Left
atrial; LV=Left ventricular; CPB=Cardiopulmonary bypass.
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