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Abstract

Introduction: It is a retrospective study of the surgical management of embolized occluding devices following transcatheter closure of ostium secundum atrial septal 
defects (ASDs) at a single center over a 10-year period from January 2016 to January 2026. 

Materials and Method: Out of 231 patients who underwent percutaneous ASD closure, 46 (aged 6–44 years; 25 females, 21 males) experienced device embolization, 
detected primarily via post-procedure echocardiography, necessitating emergency surgical intervention. All procedures involved midline sternotomy under cardiopulmonary 
bypass for device retrieval and ASD closure, typically with a pericardial patch.

Device embolization sites included the right atrium (24 cases), right ventricle (12 cases), left atrium (8 cases), and pulmonary artery (2 cases), with associated 
complications such as pericardial tamponade (5 cases), femoral artery thrombosis (4 cases), and transient ischemic attack (1 case). Successful retrieval and defect 
closure were achieved in all patients. The mean ICU stay was 2 days, and the mean hospital stay was 7 days, indicating good postoperative recovery in uncomplicated 
cases.

Discussion: Percutaneous ASD closure offers signifi cant benefi ts but carries a risk of embolization (up to 3.5% in literature), often requiring prompt surgical correction 
to mitigate life-threatening sequelae. Proper patient selection, device sizing, and operator experience are crucial to minimize such events, with surgical outcomes 
demonstrating low morbidity when addressed urgently. This study underscores the value of hybrid approaches in managing ASDs while highlighting the need for vigilant 
monitoring post-device deployment.

Conclusion: Device embolization following percutaneous ASD closure remains a serious but manageable complication. When embolization occurs, prompt surgical 
intervention with device retrieval and defi nitive closure of the septal defect yields favorable outcomes with acceptable morbidity and mortality rates. Meticulous patient 
selection, appropriate device sizing, and adherence to institutional protocols are essential to minimize the incidence of this complication. This 10-year experience 
demonstrates that a hybrid approach— combining the benefi ts of transcatheter technique with surgical expertise for complication management—provides the best 
outcomes for patients with complex ASDs.

Note - All necessary ethical approval and informed patient consent has been obtained for this study.

Abbreviation

ASD-Atrial septal defect, ICU – Intensive care unit, DVD 
patch – Double velour dacron patch, PAH – Pulmonary artery 
hypertension, RA – Right atrium, LA – Left atrium

Introduction

Atrial septal defect is usually an asymptomatic disease. 
However, children with atrial septal defects are at increased risk 
for several complications, such as endocarditis (if associated 
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mitral valve insuffi ciency is present) and respiratory tract 
infections. 

Any individual with an atrial level shunt is at risk for 
a paradoxical embolus from a venous thrombus, but in 
children, this is exceedingly rare, unless there is an underlying 
hypercoagulable state [1]. 

With the exception of ostium secundum types, atrial septal 
defects are structural defects that do not spontaneously close 
[2]. An ostium secundum atrial septal defect that measures 6 
mm in diameter or smaller in the patient’s fi rst year of life is 
likely to spontaneously close. 

Defi nitive therapy for an atrial septal defect has historically 
been limited to surgical closure. However, with the advent of 
transcatheter techniques, many children undergo successful 
treatment in the cardiac catheterization laboratory [3]. Children 
with clinically signifi cant and untreated atrial septal defects 
are at risk for various cardiac complications, including CHF, 
pulmonary hypertension, and arrhythmias. They are treated 
with diuretics, afterload reduction, and digoxin. Medical 
therapy is of no benefi t in children with asymptomatic atrial 
septal defects (ASDs) [4].

Objective

To analyze the experience in surgical management of device 
embolization after trans-catheter closure of atrial septal defect 
[ASD] and its complications

Material and Methods

This study is a review of 46 patients out of the 231 patients 
who underwent transcatheter closure of ostium secundum ASD 
between January 2016 to January 2026 in whom the device 
embolized and surgery was required for its retrieval and ASD 
closure. 

All the patients were in age group of 6 to 44 years with 
26 females and 20 males. Majority of patients out of 46 were 
detected with device embolization on the same day of device 
closure of ASD in post-procedure 2D echo.

Emergency operation (Figures 1,2) was done in all cases via 
midline sternotomy. 

Under Cardiopulmonary bypass the device was retrieved 
followed by pericardial patch closure of ASD [Figures 3,4].

Results

Total 24 patients had device embolized in right atrium 
of which 10 were children under age of 17 years and 14 were 
adults. In 12 patients the device had embolized into the right 
ventricle, in 4 patients it was embolized into left atrium and in 
one patient it had embolized into left ventricle (Table 1).

In Complications fi ve patients had pericardial tamponade, 
four patients Femoral artery thrombosis and one had transient 
ischemic attack in the post operative period due to paradoxical 
embolism (Table 2).

Discussion

Transcatheter approaches to atrial septal defect closure are 
well accepted in the pediatric population. 

Various types of devices available but the maximum size 
available is less than 48 mm (Figure 5). 

Figure 1: Removal of embolised ASD device from across the tricuspid valve.

Figure 2: Amplatzer device retrieved in a case of device embolization under 
emergency.

Figure 3: Fenestrated patch created using autologous untreated pericardial patch 
and DVD patch as patient had severe PAH.

Figure 4: Fenestrated patch placed with one valve opening of autologous pericardial 
patch towards LA side  allowing  low-fl ow shunt from LA to RA.
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Secundum atrial septal defects are currently the only 
subtype of atrial septal defect that are amenable to this 
approach [4].

The preference for timing of catheter-based closure (Figure 
6) is institution / interventionalist specifi c, but generally 
around age 4-6 years with a known, hemodynamically 
signifi cant defect [5]. 

Potential drawbacks and concerns of the trans-catheter 
approach include residual shunting around the device, 
embolization during placement requiring surgical intervention, 
lack of adequate septal rims to properly seat the device, and the 
need for specifi c technical expertise and equipment [6,7].

 Complications of percutaneous ASD closure are air 
embolism, vascular trauma resulting from large sheaths, 
device embolization, clot embolization through the aortic valve, 
occlusion of pulmonary or systemic venous return, perforation 
of the atrial septum, aortic perforation, infective endocarditis, 
atrial arrhythmia, device malposition necessitating removal, 
and delayed breakdown of the device [8,9].

 Among these, device embolization is a potential life-
threatening complication requiring immediate removal via 
percutaneous or surgical intervention [10]. Although the 
reported incidence is 0.01% to 0.55%, it would be higher in 

less-experienced operators. The most common surgical 
approach to the defect is primary repair with suture closure 
or with patch repair (generally with glutaraldehyde-treated 
autologous pericardium, Gore-Tex patch or fabric made of 
polyester fi ber) (Figure 7). 

Candidates for surgery are children with clinically 
signifi cant left-to-right shunting and whose defects are not 
amenable for device closure [11]. The prognosis for a child with 
an atrial septal defect is good; the rate of surgical mortality 
is less than 1% [12]. From our study, it looks that if proper 
guidelines for ASD device closure are followed, then its 
complications will be less.

Conclusion

Closure of ostium secundum atrial septal defects by 
percutaneous occlusive devices has signifi cant advantages, 
device embolization continues to be a major complication with 
chances of added morbidity of vascular complications, stroke, 
and transient ischemic attacks. Patient selection is as important 
as device selection to prevent patient –device mismatch. After 
device embolization, the device can be retrieved, and the septal 
defect can still be closed surgically with good success and 
minimal morbidity if acted upon on an urgent basis.

Table 1: Device embolized Sites.

Site of Embolisation Children Adult Total

Right Atrium 10 14 24

Right Ventricle 3 9 12

Left Atrium 2 6 8

Left Ventricle 0 2 2

Table 2: Complications.

Complications Children Adult Total

Pericardial tamponade post cardiac perforation 2 3 5

Femoral artery thrombosis 0 4 4

Transient ischemic attack 0 1 1

Figure 5: Various types of devices available.

Figure 6: Transcatheter device closure of atrial septal defect.

Figure 7: Surgical approach: either primary repair with suture closure or with patch 
repair (generally with glutaraldehyde-treated autologous pericardium, Gore-Tex 
patch, or fabric made of polyester fi ber [Dacron]).
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