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Introduction: In this study, we sought to illustrate our experience in 
urgent surgical management for embolized cardiac septal occlude devices 
resulting from trans-catheter closure of atrial septal defect and ventricular 
septal defect. 
Mathrials and Methods: We retrospectively reviewed four patients aged 
2–10 years who underwent urgent surgery due to cardiac septal occluder 
embolization between December 2015 and December 2016. Congenital 
defects were atrial septal defect (n=2) and ventricular septal defect (VSD) 
(n=2). Risk factors for device embolization and the need for urgent 
surgical retrieval/definitive management techniques for embolized device 
removal are discussed.  
Results: Removal of embolized devices was performed in all the cases. 
Inevitably, in three patients the primary defect was closed, while in one 
case of VSD the device was removed without closing the defect. All the 
operations were completed successfully and no hospital mortality or 
morbidity was encountered. 
Conclusions: Although closure of left to right shunting defects by 
percutaneous occluder devices has several advantages, device embolization 
is still a major complication. If embolized device retrieval fails with 
percutaneous intervention attempts, surgical management is the only 
method to remove embolized devices. In this circumstance, to provide an 
uneventful perioperative course, urgent management strategies should be 
well planned. 
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Introduction
Congenital heart diseases such as atrial septal 

defect (ASD) and ventricular septal defect (VSD) 
are common types of pediatric cardiac diseases. 
Before the first description of the transcatheter 
closure of ASD by king et al., the surgical repair 
was the treatment of choice for all such defects (1). 
The percutaneous transcatheter closure of septal 
defects has recently become an increasingly 
widespread alternative to surgical closure in many 
centers. However, these interventional procedures 
are accompanied with major complications such as 
device embolization. The management of the 

embolized device has been discussed in the 
surgical literature. These studies suggest that that 
embolized devices have a tendency to migrate to 
the right side of the heart, mainly to pulmonary 
artery (2). Herein, we presented four cases of 
attempted percutaneous transcatheter closure, 
complicated by device embolization necessitating 
emergency surgical retrieval. 
 

Case Presentation 
Case 1 

An asymptomatic 16-year-old male with 
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Figure 1. Embolization of Amplatzer atrial septum defect 
occluder device into the main pulmonary artery 

 
ostium secundum (OS) ASD measuring 22 mm on 
the transthoracic echocardiography (TEE) was 
underwent transcatheter closure with a 30 mm 
Amplatzer device. The procedure was failed due 
to dislodgment of the device into MPA (Figure 1).  
The retrieval of the dislodged device was 
attempted, but faced with failure since the 
guidewire got entangled into the chords of the 
tricuspid valve. Due to hemodynamically instability, 
emergency surgical intervention was advised to 
retrieve the device. 

On surgery, a large secundum ASD (30×40 
mm) was found with no tissue “shelf” at the 
inferior margin. The device was covered with 
fresh thrombus and embolized entirely into the 
main pulmonary artery. It was retrieved without 
injury to main pulmonary artery, and entangled 
part of the guidewire was removed through 
femoral route. Subsequently, the ASD closed with 
an autologous pericardial patch. The patient had 
an uneventful recovery and discharged a week 
later. He remained well during the four-month 
follow-up.  
 
Case 2 

A 48-year-old male with OS-ASD measuring 24 
mm on TEE with adequate rims was taken for 
device closure. The transcatheter closure was 
attempted; however, the device closure failed and 
dislodged into the right ventricular outflow tract. 
The patient became hemodynamically unstable, 
shifted to the operation theatre. On operation, the 
right atrium opened longitudinally, and the 
Amplatzer device was retrieved from the right 
ventricular outflow tract (Figure 2). Subsequently, 
the ostium secendum ASD (25×15 mm) was closed 
with fresh autologous pericardial patch. The 
patient had an uneventful recovery and was 
discharged a week later. He remained well during 
the one-year follow-up.  

 
Case 3 

An 18-month-old female infant with perimem-  

 
Figure 2. Removal of Amplatzer device from the right ventricular 
outflow tract 

 
branous and subaortic restrictive VSD (4 mm) 
with left to right shunt on the TTE was underwent 
for transcatheter closure. The transcatheter closure 
was performed under fluoroscopic control. As the 
device deployed, it embolized into the right 
pulmonary artery (Figure 3). The patient was 
shifted to the operation room, and the median 
strenotomy was performed. The right pulmonary 
artery was dissected till lobar branches, no device 
felt externally by the finger. When the right 
pulmonary artery was opened, the device was 
visualized intraluminally at the lobar branch of the 
middle lobe. It was retrieved gently from the right 
pulmonary artery. Afterwards, the VSD was closed 
using PTFE felt patch. The patient recovered 
without any postoperative complications and was 
discharged a week later. She was well after the six-
month follow-up. 

 
Case 4 

A five-year-old asymptomatic female patient 
with perimembranous VSD (7 mm) with left to 
right shunt, showing no pulmonary arterial 
hypertension on the TTE was taken for device 
closure in the cathlab.  The attempted device 
closure was failed and the device embolized into 
the descending thoracic aorta below the level of 
the crossing left renal vein. The patient was  
 

 
Figure 3. Embolized Amplatzer ventrilucar septal defect 
occluder device into the right pulmonary artery 
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thermodynamically stable and shifted to the 
operation room. Laprotomy was performed, and 
after mobilizing complete bowel, vertical 
aortotomy was carried out just below the level of 
crossing left renal vein. Therefore, the device was 
retrieved through aortotomy. The patient had an 
uneventful recovery and was discharged a week 
later. She was followed up, and the VSD closure 
was preformed surgically after six months without 
any postoperative complications. She was 
discharged a week later. 
 

Discussion 
Although the surgical repair of ASD and VSD 

yields extremely low morbidity and mortality, the 
interventional transcatheter closure for all types of 
cardiac defects with left to right shunting gained 
wide popularity. The recent studies strongly 
suggest that transcatheter device closure is safe 
method for both adult and child patients, with 
shorter hospital stay less mortality and morbidity 
rates. Moreover, this therapeutic approach obviates 
surgical risk factors and inevitable surgery scar. 
None the less, this procedure is not complications 
free. The reported complications of the trans-
catheter closure include, device malposition, 
residual shunt, caval thrombosis, systemic or 
pulmonary embolization, thromboembolism, 
erosion and perforation of the heart, and atrial 
arrhythmia (3, 4).  The device embolization may 
cause serious damage due to embolization at 
unexpected sites of circulatory system. The 
reported embolization rates are 4% and 20% in 
1991 (5) and 1996 (6), respectively, which 
dramatically decreased to 0.55% in 2005 (7). Out of 
the 81 transcatheter closures (i.e., 50, 12, and 19 
ASD, VSD, and patent ductus arteriosus, 
respectively) performed in our institute in the last 
year (December 2015-December 2016), four cases 
(i.e., 2 ASD and 2 VSD) needed emergency surgical 
management due to septal occluder device 
embolization. All the four devices were embolized 
within 10 min of deploying the device. 

       The most common cause of device failure 
is improper patient or device selection. One of the 
the major cause of device dislodgement is size of 
the defect greatly exceeding the waist diameter of 
the device. On the other hand, erosion and 
perforation can occur with oversizing of device, 
especially when there is a defect with a deficient 
anterosuperior rim. The patients in whom we can 
not achive satisfactory device position or 
significant residual defect is remaining inspite of 
device closure, device retrieval is usually best 
option at the time of implantation and susequent 
elective surgical closure shoud be done. However, 
if embolization (in which transcatheter snaring 
and retrieval is unsuccessful) occurs, urgent 
surgical therapy is necessary.  

Device removal should be performed mainly 
through the right atrium depending on the 
position of the embolized device. Performing 
right atriotomy provides a good surgical exposure 
to all intracardiac structures even to the left 
ventricle via ASD. The intracardiac structure 
damages at valvular and subvalvular apparatus 
caused by percutaneous device retrieving 
attempts should be repaired. Those devices, which 
embolize to the ascending or descending aorta 
should be removed via aortotomy after confirming 
their positions with TEE. Perioperative TEE 
guidance is essential particularly in these patients 
since the device migration might occur after aortic 
cannulation and initiation of cardiopulmonary 
bypass. 
 

Conclusion 
The device closure for congenital septal 

defects is less invasive than the surgery; 
furthermore, this technique obviates the surgical 
risk factors and the inevitable surgery scar. The 
device closure failures may be prevented by 
appropriate patient selection, and also proper 
selection of the size of the devices. However, 
embolization is still a major complication in 
interventional closure of the cardiac defects. In 
case of the failure of the percutaneous catheter 
retrieval attempts, surgical management would 
be the only method to remove the embolized 
devices. Therefore, the surgeon should be present 
in place and also be prepared for the removal of 
the embolized device.  
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