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Background: The purpose of this study was to compare the outcomes of surgical closure and catheter closure of atrial septal
defects (ASDs) using an Amplatzer Septal Occluder in patients 40 years of age or older.

Methods: Seventy-three patients underwent catheter closure (group D), and 27 patients underwent surgical closure of ASDs
(group S). The echocardiogram, catheter, and electrocardiogram data were compared.

Results: The patients in group D were older at the time of closure (P=0.004) and had smaller ASD diameters (P<0.001) than
the patients in group S. There was no mortality due to cardiac events in either group. The group D patients had significantly
shorter hospital stays (P<0.001). The incidence of postoperative atrial arrhythmias was significantly lower in group D
(P=0.015).

Conclusions: Despite the implantation of a foreign body inside the heart, catheter closure contributed to a lower incidence of
postoperative atrial arrhythmias. These findings may influence the long-term clinical outcomes of adult patients with ASDs.
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Fig. 1 Distribution of the number of patients during the study period.
Device closure has been the first-line strategy for ASD closure since 2005.
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Table 1 Comparison of the patient’ s preoperative demographics

Device (N=73)
MeanSD (range)

Period Nov 2005-Dec 2008
Age (years) 52.4+7.7 (40-84)
Female:Male 43:30

ASD diameter (mm) 18.746.7 (6-37)
CTR 5347 (39-75)
Qp/Qs 2.48+0.62 (1.38—4.00)

mPAP (mmHg)
PAR (Wood unit m?)

1616 (8-38)
1.72+0.90 (0.55-6.20)

LVEF (%) 7047 (44-84)
Cr (mg/dl) 0.73+0.21 (0.43-1.99)
HT 19% (14/73)
HL 12% (9/73)
DM 15% (4/73)

Atrial arrhythmia 22% (16/73)

Chronic Af 14% (10/73)
Paf/PAF/PAT 8% (6/73)

Paradox IVS 49% (36/73)
LVDd (mm) 4115 (31-55)
LVDs (mm) 25+4 (18-38)
TR 2.140.6 (1-4)
MR 1.1£0.6 (0-3)

Embolic event 8% (6/73)

Surgery (N=27) P

MeanSD (range)

Mar 1991-Dec 2008 <0.001

58.4£12.0 (42-73) 0.004

19:8 0.256

31.1£10.6 (14-50) <0.001

57+7 (44-75) 0.030

2.78+1.04 (1.64-6.39) 0.181

1948 (9-47) 0.039

2.19+1.32 (0.51-5.30) 0.158

66111 (48-84) 0.083

0.7340.26 (0.45-1.78) 0.987

7% (2/27) 0.154

0% 0.056

4% (1/27) 0.718

33% (9/27) 0.242

7% (2/27) 0.390

26% (7/27) 0.019

56% (15/27) 0.579

4046 (31-55) 0.377

25+5 (16-35) 0.583

2.0+0.8 (1-4) 0.427

0.7+0.9 (0-3) 0.006

4% (1/27) 0.432

Af, atrial fibrillation; ASD, atrial septal defect; CTR, cardio-thoracic ratio; Cr, serum creatinine level; DM, diabetes mellitus;
GFR, glomerular filtration rate; HL, hyper lipidemia; HT, hypertension; IVS, interventricular septum; LVDd, left ventricular end-
diastolic diameter; LVDs, left ventricular end-systolic diameter; LVEF, left ventricular ejection fraction; mPAP, mean pulmonary
arterial pressure; MR, mitral regurgitation; Paf, paroxysmal atrial fibrillation; PAF, paroxysmal atrial flutter; PAR, pulmonary ar-
terial resistance; PAT, paroxysmal atrial tachycardia; TR, tricuspid regurgitation
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Table 2 Comparison of the postoperative outcomes except for outcomes of the atrial arrhythmia

Device (N=73)
MeantSD (range)

Surgery (N=27) P
Mean£SD (range)

Follow (y) 1.84£0.9 (0.5-3.6) 4.8+4.8 (0.1-18.3) 0.003
Mortality 1.3% (1/73) 0% 0.541
Major morbidity 0% 0%

CTR (%) 5117 (39-74) 5145 (40-62) 0.626
LVEF (%) 7245 (60-83) 67+10 (34-83) 0.011
Cr (mg/dl) 0.75+0.39 (0.44-3.73) 0.71+0.37 (0.35-2.27) 0.701
Paradoxical IVS 10% (7/73) 15% (4/27) 0.458
Paradox IVS improvement 81% (29/36) 73% (11/15) 0.746
Residual<mild 11% (8/73) 0% 0.073
Residual<moderate 0% 0%

Hosp stay (days) 3+1 (2-8) 1517 (6-31) <0.001
LVDd (mm) 4645 (29-58) 4245 (30-52) <0.001
LVDs (mm) 2714 (18-38) 2615 (16-39) 0.683
TR 1.6+0.6 (0-3) 1.240.7 (0-2) 0.017
TR deterioration 0% 0%

MR 1.4+0.7 (0-3) 0.8+0.9 (0-3) <0.001
MR deterioration 32% (23/73) 26% (7/27) 0.589

Embolic event 0% 0%

CTR, cardio-thoracic ratio; Cr, serum creatinine level; GFR, glomerular filtration rate; Hosp stay, postoperative hospital stay;
IVS, interventricular septum; LVDd, left ventricular end-diastolic diameter; LVDs, left ventricular end-systolic diameter; LVEF,
left ventricular ejection fraction; mPAP, mean pulmonary arterial pressure; MR, mitral regurgitation; TR, tricuspid regurgitation

Table 3 Comparison of outcomes on the atrial arrhythmias

Univariate Multivariate
Device Surgery P P HR Cl
Atrial arrhythmia 12% (9/73) 33% (9/27) 0.015 0.153 0.004 0.0-7.9
New onset atrial arrhythmia 0% (0/57) 11% (2/18) 0.011 0.266
Arrhythmia improvement 44% (7/16) 22% (2/9) 0.256
Chronic Af improvement 10% (1/10) 50% (1/2) 0.166
Paf/PAF/PAT improvement 100% (6/6) 14% (1/7) 0.002 0.255 0.015 0.0-20.7

Af, atrial fibrillation; Paf, paroxysmal atrial fibrillation; PAF, paroxysmal atrial flutter; PAT, paroxysmal atrial tachycardia
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Fig. 2 Estimated postoperative atrial tachyarrhythmia-free sur-
vival.
No difference was observed. The mean follow-up peri-
ods of the device group and of the surgical group were
1.8+0.9 and 4.8+4.8 years, respectively.
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Fig. 3 Estimated postoperative atrial tachyarrhythmia-free survival
in patients without preoperative chronic atrial fibrillation.
The incidence of postoperative atrial tachyarrhythmia
was significantly lower in the device group than in the
surgical group in patients without preoperative chronic
atrial fibrillation. The mean follow-up periods of the de-
vice group and of the surgical group were 1.8+0.9 and
4.5+4 3 years, respectively.
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Fig. 4 Estimated postoperative new onset atrial tachyarrhyth-

mia-free survival in patients without preoperative atrial
arrhythmia.
The incidence of postoperative atrial tachyarrhythmia
was significantly lower in the device group than in the
surgical group in patients without preoperative atrial
tachyarrhythmia. The mean follow-up periods of the de-
vice group and of the surgical group were 1.8+0.9 and
3.314.3 years, respectively.
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