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INTRODUCTION

Atrial septal defect (ASD) accounts for 7-10% of congeni-
tal heart defects in adults. 1More recent epidemiological data 
suggest that ASD occur in 1.6 per 1000 live births. 2 This 
increase can be attributed to improvements in imaging tech-
nology. Advanced maternal age is also thought to be a risk 
factor for ASD. The gold standard in the treatment of ASD is 
direct surgical closure of the defect. It is associated with ex-
cellent survival in long term follow; however, complications 
due to sternotomy, cardiopulmonary bypass, residual scars 
and mental agony do persist. Hence, in recent times ASD 
is being increasingly closed by transcatheter implantation of 

occluder devices.3The decision to manage ASD depends on 
technical factors. Small ASD with adequate septal rims are 
suitable for transcatheter closure, whereas surgical closure 
should have opted when the defect is too close to the atrio-
ventricular valves, the coronary sinus, or the vena cavae.1,2,3 

METHODS

Subjects: The study cohort comprised of 80 patients with 
isolated ASD during a period of twelve months August 2018 
to July 2019. The inclusion criteria were an ostium second 
ASD without any associated cardiac anomaly. The patients 
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ABSTRACT
Background: Atrial septal defect (ASD) comprise 7-10% of the congenital heart diseases in adults. For decades surgical repair 
has been the treatment of choice with excellent survival in long term follow up. However, like every cardiac surgery, there are 
complications related to cardiopulmonary bypass, residual scars and mental agony. Less invasive methods such as percutane-
ous transcatheter device closure have been developed.
Aim: To compare surgical repair and device closure methods for management of ASD in terms of efficacy, intraoperative, post-
operative complications and length of hospital stay.
Materials and Methods: The present study was done in a tertiary health centre in northern India and comprised of 80 patients 
with a proven isolated ASD who had undergone surgical repair (n=50) and device closure (n=30). They were reviewed and ana-
lysed for comparison among the two methods.
Results: The successful closure rate was 100% in the surgical group and 93.3% in device closure. There was a significant dif-
ference in operative time between the surgical group and the device groups. The length of stay in the intensive care unit and 
postoperatively in the hospital was shorter in the device group than in the surgical group. In terms of complications, arrhythmia 
was seen in 16% of surgical patients and 20% device group. Wound infection/ groin hematoma was in 12% patients of surgical 
and in 13.3% patients of device.
Conclusion: It can be summarised that surgical closure of ASD is comparable to transcatheter device closure with some limita-
tions in either group.  Procedural success is more in the surgical group with no chance of device migration and embolisation 
which is a fatal complication of device closure. However, the surgical group has its limitations in terms of post-operative pain 
and hospital stay.
Key Words: Atrial septal defect, Comparison, Congenital heart disease, Device closure, Surgery
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were divided into two groups according to their treatment 
options. There were 50 patients in group A (surgical repair) 
and 30 patients in group B (Transcatheter device closure). 
Medical records were reviewed for demographic features 
like height, weight, age and their baseline characteristics 
like size, type of ASD and pulmonary hypertension were re-
corded. 

Operative technique
Surgical repair (Group A): ASD was approached by either 
of the three incisions- median sternotomy, right anterolateral 
thoracotomy and or vertical infra-axillary thoracotomy as 
per the patient’s height, weight and sex. A pericardial patch 
was used in all cases. All patients required cardiopulmonary 
bypass (CPB) in this group. 

Transcatheter device closure (Group B): Femoral vein was 
used for catheterisation and the defect was closed with a 
guidewire. Transthoracic echocardiography (TEE) and or 
angiography was used to assess the diameter of ASD and a 
corresponding occluder was placed across the defect.

Successful ASD closure was defined if they had no (<1mm 
colour jet width) or small (1-2mm colour jet width) on tran-
sthoracic echocardiography immediately after the procedure 
(for device closure) and at 24-hours after the surgical repair. 
Operative and postoperative outcomes like duration of the 
procedure, CPB time/fluoroscopy time, aortic cross-clamp 
time, length of hospital stay, residual ASDs, total procedural 
success, decrease in right cardiac load (right ventricular end-
diastolic diameter, tricuspid annular diameter) were noted. 
Complications like wound infection, pneumonia, pericardial/
pleural effusion, device embolisation, device endocarditis, 
reopening, arrhythmias, readmission were noted.

Statistical analysis was done using SPSS 16.0 version to 
represent the data in percentage and mean ± SD. The Chi-
square test was used to compare categorical variables. The 
Unpaired t-test was used to compare continuous variables 
between the groups. The p-value<0.05 was considered sig-
nificant. 

RESULTS

A total of 80 patients were evaluated in this study out of 
which 50 underwent surgical repair and 30 device closure. 
Table 1 shows the baseline clinical and demographic data. 
In the present study, the mean age of patients of surgical and 
device closure was 18.6±16.5 and 24.1±15.6 years respec-
tively (p-value - 0.3). There was no significant difference in 
age, anthropometric parameters and pulmonary hypertension 
between the groups [Table 1]. The size of ASD was signifi-
cantly (P=0.01) higher in surgical patients (24.6±9.8) com-
pared to device patients (17.5±6.5) [Table 1] In the present 

study, the duration of surgery was significantly (P=0.0001) 
higher in surgical patients (167.5±40.1 minutes) compared to 
device patients (65.3±28.0 minutes). [Table 2]

The rate of successful ASD closure was 100% in surgical re-
pair and 93.3% in Device patients. CPB/fluoroscopy was sig-
nificantly (P=0.0001) higher in Surgical patients (60.5±23.6 
minutes) compared to Device patients (14.7±10.5 minutes) 
[Table 2].

Regarding the postoperative length of hospital stay, it was 
significantly (P=0.001) higher in surgical patients (4.0±1.0 
days) compared to device patients (3.0±0.6 days). Arrhyth-
mia, wound infection/ groin hematoma and device emboliza-
tion was more common in group b (20%, 13.3% and 6.7% 
respectively) compared to group A (16%, 12%, 0% respec-
tively). [Table 3] All patients were followed up for 12 months 
with complete physical examination and the echocardiogra-
phyThe follow-up period was 12 months. All patients under-
went a complete physical examination and electrocardiogra-
phy. None of them suffered any major complications such as 
sudden death, cerebral embolism or endocarditis. 

DISCUSSION

For decades the standard treatment of choice for ASD has 
been surgical repair via the median sternotomy approach.4,5 

Right anterolateral thoracotomy and right axillary thoracoto-
my can also be used for better cosmetic results.6,7 Like every 
surgery there are complications due to scar formation, blood 
transfusions and postoperative pain. With the advancement 
in technology interventional transcatheter device closure 
for ASD has now gained popularity.8,9However the decision 
to treat ASD is based on several factors. ASD defect closer 
to the atrioventricular valves, coronary sinus, or the venae 
cavae require surgery whereas a small ASD with adequate 
septal rims is suitable for device closure. The success rate for 
transcatheter closure is reported to be 96% to 98%. 10

In the present study, the mean age of patients of group A and 
group B was 18.6±16.5 and 24.1±15.6 years respectively. 
Both groups had no significant difference in age (P =0.30). 
Ozdemir et al. found the mean age of patients of transcath-
eter ASD closure was 36.5±14.7 years and 33.2±13.8 of sur-
gical closure with an insignificant difference.11  There was 
no significant (P=0.98) difference in anthropometric param-
eters between the groups in this study however in a study 
by Kotowycz et al older patients had transcatheter closure. 
In this study, pulmonary hypertension was present in 48% 
of patients of surgical and in 33.3% of patients of device. 
There was no significant (P=0.348) difference in pulmonary 
hypertension between the groups similar  to the study by Ko-
towycz et al.12

The size of ASD was significantly (P=0.01) higher in surgical 
patients (24.6±9.8) compared to device patients (17.5±6.5) 
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in the present study compared to a study by Rudzitis et al 
where they found that ASD size in the device and surgical 
groups was 14.2 ± 5.6 mm and 28.7 ± 10.0 mm, respectively 
(p < 0.001). 13

The above findings strongly support the point that larger de-
fects require surgery. However, Vida et al. have reported that 
the transcatheter closure group had larger ASD than that of 
the surgical closure group. 14

In the present study, the duration of surgery was signifi-
cantly (P=0.0001) higher in surgical patients (167.5±40.1 
minutes) compared to device patients (65.3±28.0 minutes). 
In this study, the CPB/fluoroscopy time was significantly 
(P=0.0001) higher in surgical patients (60.5±23.6 minutes) 
compared to device patients (14.7±10.5 minutes). Aor-
tic cross-clamp time and Mean minimum temperature was 
32.1±15.0 minutes and 32.4±0.5 minutes respectively among 
surgical patients in the present study. 

In a study by Berger F. and his co-workers, it has been re-
ported that the complication rates are similar however the 
hospital stay is shorter with less morbidity in the device 
group.15Decreased cost is another added advantage of tran-
scatheter ASD closure. In the present study, the length of 
hospital stay was significantly (P=0.001) higher in surgical 
patients (4.0±1.0 days) compared to device patients (3.0±0.6 
days) comparable with the study by Ozdemir et al in which 
the surgical closure group had longer hospital stay (11.8 ± 
3.8 days vs.2.8 ± 1.6 days, P < 0.001).11

In this study, the procedural success was in all surgical pa-
tients (100%) and 93.3% of device patients. There was no 
significant (P=0.19) difference in procedural success be-
tween the groups. Ozdemir et al also found similar finding 
in which the procedural success rate was similar between 
the percutaneous closure and surgical closure groups (95% 
vs. 99%, P = 0.139). 11  Rudzitis et al compared results of 
transcatheter and surgical ASD closure in adults and found 
that there were no differences in procedure success rates: 
99.2% in the device group and 100% in the surgical group 
(P=0.451). 13

No technique is a full proof success. Transcatheter device 
closure may fail due to many factors such as instability of 
the device. In these situations, patients need to be taken up 
for surgical repair on an emergency basis. Sometimes the pa-
tients may require urgent intervention due to device emboli-
sation, cardiac perforation, erosion or rupture.13

The present study found that arrhythmia was in 16% of sur-
gical patients and 20% of device patients. Transient cardiac 
arrhythmia was found to be the most common complication 
in the device closure group in a study by Chen et al. 14Wound 
infection/ groin hematoma was seen in 12% surgical patients 
and 13.3% patients of device closure. Device embolisation 
was in 6.7% of patients of the device group. Ozdemir et al 

found that device embolisation was observed in 1.4% of pa-
tients.11

CONCLUSION

In summary, both methods of device closure have their 
benefits and limitations. Many studies have reported that 
transcatheter ASD closure is as effective as surgical ASD 
closure.16Transcatheter procedure is effective with a closure 
rate similar to that of surgery, the standard therapy. Further-
more, the complication rate is lower and the length of hospi-
tal stay is shorter for transcatheter patients compare to those 
of surgical patients. Surgery should be preferred in patients 
who reject foreign implants, have insufficient rims and are 
associated with other congenital cardiac anomalies. Commu-
nication with the guardians is also of utmost importance. In-
dividualised treatment options should be well discussed and 
the decision should be in the best of the patient. Appropriate 
patient selection is an important factor for successful ASD 
closure. All said and done surgery will always remain a final 
stopover. 

A limitation of this study was the retrospective design and 
selection bias. We had to gather information from the incom-
plete medical record- X-ray and electrocardiogram findings. 
Still extended follow-ups are required to know about the 
long term benefits of the new interventional technology.
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Table 1: Comparison of anthropometric and clinical features among Group A (Surgical repair) and Group B 
(Device closure)
Feature Group A Group B P value

N 50 30

Age(years) 18.6±16.5 24.1±15.6 0.30

Gender M/F 30/20 18/12

Height in cms 132.90±35.30 140.80±27.60 0.46

Weight in kgs 40.00±27.10 45.00±20.80 0.54

BMI in kg/mtrs2 22.65±8.55 22.70±7.32 0.98

Size of ASD (in mm) 24.6±9.8  17.5±6.5 0.01

Pulmonary hypertension (mmHg) 24.5 ± 5.6 30.4 ± 4.2 0.348

Table 2: Comparison of operative and post operative data among Group A (Surgical repair) and Group B (De-
vice closure)
Feature Group A Group B P value

Operative time (min.) 167.5±40.1 65.3±28.0 0.0001

Cardiopulmonary bypass (min.) 60.5±23.6 — —

Aortic clamp time(min.) 32.1±15.0 — —

Fluoroscopic time (min.) — 14.7±10.5 —

Length of hospital stay( days) 4.0±1.0 3.0±0.6 0.001

Procedural success (%) 100% 93.3% 0.19
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Table 3: Comparison of post operative complications among the Group A (Surgical repair) and Group B 
(Device closure)
Feature Group A Group B

Wound infection/groin haematoma  6 (12%)  4 (13.3%)

Arrhythmia 8 (16%) 6 (20%)

Device embolisation 0 2 (6.7%)

Pneumothorax/ pleural effusion 2 (4%) 0

Heart failure 1 (2%) 0

Pulmonary oedema 1(2%) 0

Bleeding during procedure hence deferred for surgery 0 2 (6.7%)


