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INTRODUCTION 
Atrial septal defect is one of the commonest

congenital heart defects seen in the general population

The defect is frequently missed in infancy and 

childhood because patients are asymptomatic till the 

third or fourth decade. However, the best results of

closure of such defects are seen only when these 

patients are operated upon before the first decade. Early 

closure prevents develop-ment of arrhythmia

patient survival matches that of the general population. 

Till 10 years ago the only option available for closure of 

such defects was by open-heart surgery. Although, in 
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To study the long-term impacts of transcatheter device closure of atrial septal defect o

Seventy five Indoor patients of both gender with age ranged from 5 to 18 years (mean 9.8 yrs.) 

who have undergone percutaneous ASD device implantations from October 2015 to December

from urban as well as rural population were included. Results: At 6 month Average Cardiothorac

improved after the device closure to 0.48 ± 0.03 with 15.7% improvement and P- value =0.001).There was a 30% 

absolute improvement in the RV MPI with post device closure value of 0.25 ± 0.05. This

EDD decreased significantly by 6 months to within the normal limits from 45.9 ± 8.1mm to 33.7 ± 6.1 

mm, (p = 0.001). 12% of patients had persistent RV enlargement at six months. Age of the patient at device closure and 

significantly dilated RV at baseline were associated with persistent RV enlargement post device closure.

Transcatheter device closure of atrial septal defect leads to significant improvement in right ventricular remodeling
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Atrial septal defect is one of the commonest form of 

n in the general population
1
. 

is frequently missed in infancy and 

asymptomatic till the 

decade. However, the best results of 

closure of such defects are seen only when these 

before the first decade. Early 

ment of arrhythmia and 

patient survival matches that of the general population. 

the only option available for closure of 

surgery. Although, in 

most centers the mortality of ASD closure has

approached 0%, the morbidity associated with operation 

remains an issue
3
. Scar of right atrial surgical i

may play a causal role for late

arrhythmia. In this light, percutaneous closure of atrial

septal defect could overcome many of the disadvantages 

associated with surgical closure.

 

MATERIAL AND METHOD
Single tertiary care cardiac referral centre 

Hospital Mitraj Medical Centre, Miraj.

located in Maharashtra, India, caters to treatment of 

variety of cardiovasclar ailments and 

percutaneous. Ninety seven Indoor

gender with age ranged from 5 to 18 years (mean 9.8 

yrs.) who have undergone percutaneous ASD device 

implantations. Patients coming from urban as well as 

rural population were included. 

All patients with  

• Ostium secundum Atrial Septal Defect with or 

without symptoms with anatomy suitable for 

device implantation.  

• Evidence of RA and RV volume overload (Qp: 

Qs >=1.5:1) 
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• Pulmonary artery pressure less than two thirds 

systemic levels; were included. 

All patients with 

• Other than ostium secundum type of ASDs, 

• Patients with severe irreversible PAH and no 

evidence of a left-to-right shunt 

• Arrhythmias including atrial fibrillation 

• Hemodynamically unstable patients,  

• Left atrial/left atrial appendage clot. 

• Associated other cardiac diseases like valvular 

lesion, other congenital heart lesions, previous 

cardiac surgery/intervention. 

• Electrolyte and other lab abnormalities; were 

excluded from the study  

Sample size and sample technique 
Ninety seven patients with percutaneous ASD device 

implantations were taken for study. The minimum 

numbers of patients were computed as per disease 

incidence prevalence and other biostatistical data, the 

minimum sample size was determined. All patients 

(and, when applicable, parents) agreed to participate in a 

clinical trial. Informed consent was obtained from all 

patients. Our study protocol was deemed ethical by the 

local Research Ethics Board. To reduce the inter-

observer and intra-observer variation, all the parameters 

are taken by the 2 separate experienced examiners who 

are blinded to data. Each parameter is average of 3 

separate sample collection. All the 97 patients were 

assessed with clinical examination, chest radiography, 

electrocardiography, echocardiography, and exercise 

stress test at 1 day before the procedure and at 6 months 

following procedure.  

Data Analysis-Statistical Methods 

Values on qualitative characteristics (such as sex, 

NYHA grading etc.) are shown as n(%), while the 

values on quantitative characteristics 

(RVMPI,LVMPI,CTR etc.) are shown as mean ± 

standard deviation. The statistical comparison of post 

closure parameters across two age groups is done using 

independent sample‘t’ test, after confirming the 

underlying normality assumption of the respective 

parameter. The pre and post device closure statistical 

comparison of quantitative characteristics is done using 

paired t test, after confirming the underlying normality 

assumption of pre and post device closure difference of 

respective parameter. The pre and post device closure 

statistical comparison of qualitative characteristics is 

done using Chi-square test.  

Statistical software 
The entire data was entered and cleaned in MS Excel. 

All the results are shown in tabular as well as graphical 

format to visualize the statistically significant difference 

more clearly. The p-value less than 0.05 were 

considered statistically significant. All the hypotheses 

were formulated using two tailed alternatives against 

each null hypothesis. The entire data was analyzed 

using Statistical Package for Social Sciences (SPSS 

version 11.5, Inc. Chicago, USA) for MS Windows. 

Demographic Characteristics of Entire Cohort 

Seventy five devices were successfully deployed in 97 

inpatients of single Ostium Secundum Atrial Septal 

Defect with suitable anatomy. All patients had evidence 

of right heart volume overload on echocardiography. 

Their ages ranged from 5 to 18 years (mean 9.8 yrs.). 

The female to male ratio was 3:1. (73 females while 24 

males). Mean ASD diameter was 20 mm. ASD sizes 

ranged from8 mm to 35 mm. The device size ranged 

from 12 to 38 (mean 24.4). Mean Qp: Qs was 1.Mean 

RVSP at baseline were 39.3 ± 7.1mmhg. 71 patients 

(94%) had RVSP >30 mmhg. Mean NYHA class of 

patients was 1.7. Mean cardiothoracic ratio on chest X- 

ray was 0.59%. 

 

RESULT 
At 6 month Average Cardiothoracic Ratio significantly 

improved after the device closure to 0.48 ± 0.03 with 

15.7% improvement and P- value =0.001 (Significant). 

Patient population from this study had an abnormally 

high pre-closure RV MPI of 0.38 ± 0.08, reflecting a 

worse RV function in ASD patients due to associated 

right sided chamber volume overload. However, after 

closure there was a 30% absolute improvement in the 

RV MPI with post device closure value of 0.25 ± 0.05 

which is well within the the normal range.Also. This 

study shows Mean four-chamber view RVEDD 

decreased significantly by 6 months to within the 

normal limits from 45.9 ± 8.1mm to 33.7 ± 6.1 mm, (p 

= 0.001). 12% of patients had persistent RV 

enlargement at six months. Age of the patient at device 

closure and significantly dilated RV at baseline were 

associated with persistent RV enlargement post device 

closure. At baseline 21 patients had paradoxical septum 

while post device closure no patient showed paradoxical 

septum suggesting improvement in RV volume 

overload. Dramatic improvement was noted in the 

RVSP post device closure. At baseline 90 patients had 

RVSP >30 mmhg while only 7 patients had RVSP > 

or=30 mmhg at 6 month post device closure. Relatively 

younger age of patients in this study population can 

explain the significant drop in RVSP. In this study 

before ASD closure, 71 patients belonged to NYHA 

functional class II, whereas the remaining 26 were in 

class I; at six months from closure, none of the patients 

subjectively noted any symptomatic limitation of 

functional activity. This study also shows that in 

“asymptomatic” patients, transcatheter ASD closure 
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leads to a significant increase in the increase in exercise 

time, METs achieved on exercise test. This prospective 

study provides evidence that in symptomatic as well as 

asymptomatic ASD patients, transcatheter ASD closure 

leads to a significant improvement in functional class 

and exercise capacity at 6 months, irrespective of age at 

closure, defect size, and mean pulmonary artery 

pressure. An increase in both left ventricular stroke 

volume and cardiac output due to a positive ventricular 

interaction can explain the resulting improvement in the 

exercise capacity (measured by exercise time and 

METS achieved on exercise test) and functional class. 

Previous studies from literature support the findings of 

this study. 
 

 
Legend 

Figure a: Angiography in the right upper pulmonary vein in the hepatoclavicular projection demonstrating a secundum type ASD (arrows). 

Figure b: Cine image demonstrating the sizing balloon with a waist (arrows) indicating the stretched diameter or stop-flow diameter. 

Figure c: The left atrial disk (arrow) has been deployed in the left atrium.  

Figure d: Deployment of the connecting waist (arrow) partly in the left atrium and partly in the defect.  

Figure e: Deployment of the right atrial disk (arrow) in the right atrium.  

Figure f: The device has been released from the delivery cable (arrow).  

Figure g: Angiogram in the right atrium demonstrating good device position (the RA disk opacifies, indicating it is all in the RA, and the LA 

disk does not opacify).  

Figure h: Pulmonary levophase of the previous angiogram showing that the LA disk opacifies, indicating it is in the LA and the RA disk does 

not opacify, indicating it is in the right atrium. LA, left atrium; RA, right atrium; RUPV, right upper pulmonary vein. 

 

 
Figure 2: Apical four chamber view of one of the study subject pre and post device closure at 6 month showing decrease in size of RA and 

RV 

 

CONCLUSIONS 
Transcatheter device closure of atrial septal defect leads 

to significant improvement in right ventricular 

remodeling (form and function). 88% of patients had 

improved right heart remodeling at six month, 

corresponding to published data on patients who have 

undergone surgical and percutaneous repair. Age and 

amount RV dilatation at the time of device closure were 

the predictors of impaired remodeling. Further follow-

up is required to study complete remodeling. 

Transcatheter closure of atrial septal defect also leads to 

significant improvement in LA and LV remodeling 

(form and function). Improvements in the cardiac 

function and hemodynamics correspond to the 

associated functional improvement and symptomatic 

benefits gained in Device closure of ASDs using the 

transcatheter approach. Improvement in the exercise 

tolerance was also noted in asymptomatic patients.  
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RECOMMENDATIONS  
Percutaneous ASD Device closure is a safe procedure. 

Device closure of ASD leads to significant 

improvement of cardiac remodeling which translates 

into improvement in functional class in both 

symptomatic and asymptomatic patients. Our data 

support the increasing practice of percutaneous ASD 

Device closure. 
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