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Percutaneous transcatheter closure is considered alternative to surgery which is technically simple, 
with shorter procedure time and hospital stay, no
comparable rates of complications, Percutaneous transcatheter device closure of ostium secundum 
atrial septal defect (ASD) was first performed in 1976 by king and mills. However, this method of 
closure is as
embolism, cardiac tamponade, arrhythmias and thrombotic complications. Here we report a rare 
complication of silent embolization of the ASD occluder device into the 
of successful device closure
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INTRODUCTION 
 
Atrial septal defect (ASD) is a common congenital heart defect 
which accounts for 10–15% of all cardiovascular malformation 
1. Open heart Surgery is considered to be the gold standard 
treatment of ASD since the late 1960s with good long term 
postoperative results 2. Percutaneous transcatheter closure is 
considered alternative to surgery which is technically simple, 
with shorter procedure time and hospital stay, no median 
sternotomy scar and faster recovery with comparable rates of 
complications. Percutaneous transcatheter device closure of 
ostium secundum atrial septal defect (ASD) was first 
performed in 1976 by king and mills 3. However, this method 
of closure is associated with infrequently rare early and late 
complications like device embolization, air embolism, cardiac 
tamponade, arrhythmias and thrombotic complications. Here 
we report a rare complication of silent embolizatio
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ABSTRACT 

Percutaneous transcatheter closure is considered alternative to surgery which is technically simple, 
with shorter procedure time and hospital stay, no median sternotomy scar and faster recovery with 
comparable rates of complications, Percutaneous transcatheter device closure of ostium secundum 
atrial septal defect (ASD) was first performed in 1976 by king and mills. However, this method of 
closure is associated with infrequently rare early and late complications like device embolization, air 
embolism, cardiac tamponade, arrhythmias and thrombotic complications. Here we report a rare 
complication of silent embolization of the ASD occluder device into the 
of successful device closure. 
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Atrial septal defect (ASD) is a common congenital heart defect 
15% of all cardiovascular malformation 

. Open heart Surgery is considered to be the gold standard 
treatment of ASD since the late 1960s with good long term 

. Percutaneous transcatheter closure is 
considered alternative to surgery which is technically simple, 

procedure time and hospital stay, no median 
sternotomy scar and faster recovery with comparable rates of 
complications. Percutaneous transcatheter device closure of 
ostium secundum atrial septal defect (ASD) was first 

However, this method 
of closure is associated with infrequently rare early and late 
complications like device embolization, air embolism, cardiac 
tamponade, arrhythmias and thrombotic complications. Here 
we report a rare complication of silent embolization of the ASD  
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occluder device into the right ventricle after 24 hours of 
successful device closure. 
 

Case report 
 
A 16 year-old female patient presented with dyspnoea on 
exertion since one month with past history of recurrent 
respiratory tract infections in the childhood.  
 

On examination: BP 100/70 mmHg, PR 86/min. No signs of 
anemia and jaundice. Clinical examinati
split second heart sound and a grade 2/6 systolic ejection 
murmur heard best at the left upper sternal border. The 
respiratory system, per-abdominal and neurological 
examination was unremarkable
 
Investigations: Her electrocardiography 
with rsr’ in lead V1. 2D transthoracic echocardiography (TTE) 
showed situs solitus d-loop ventricle , acyanotic congenital 
heart disease with large ostium secundum ASD measuring 22
23 mm with left to right shunt, superior margin
margin-10 mm and retroaortic margin 7 mm, RA/RV dilated, 
grade I TR with PPG of 36 mmHg, mild PAH, good 
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Percutaneous transcatheter closure is considered alternative to surgery which is technically simple, 
median sternotomy scar and faster recovery with 

comparable rates of complications, Percutaneous transcatheter device closure of ostium secundum 
atrial septal defect (ASD) was first performed in 1976 by king and mills. However, this method of 
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occluder device into the right ventricle after 24 hours of 

old female patient presented with dyspnoea on 
exertion since one month with past history of recurrent 
respiratory tract infections in the childhood.   

BP 100/70 mmHg, PR 86/min. No signs of 
anemia and jaundice. Clinical examination revealed a fixed 
split second heart sound and a grade 2/6 systolic ejection 
murmur heard best at the left upper sternal border. The 

abdominal and neurological 
examination was unremarkable 

Her electrocardiography revealed sinus rhythm 
in lead V1. 2D transthoracic echocardiography (TTE) 

loop ventricle , acyanotic congenital 
heart disease with large ostium secundum ASD measuring 22-
23 mm with left to right shunt, superior margin-8 mm, inferior 

10 mm and retroaortic margin 7 mm, RA/RV dilated, 
grade I TR with PPG of 36 mmHg, mild PAH, good 

 

 INTERNATIONAL JOURNAL  
 OF CURRENT RESEARCH  

A silent embolization of atrial septal defect 



biventricular function. Transesophageal echocardiography 
(TEE) confirmed the findings.  
 

Procedure: The procedure was performed under local 
anasthesia with TTE guidance. A 30-mm ASD septal occluder 
device (life tech Heart-R Occluder) was deployed with 
fluoroscopic and transthoracic echocardiographic guidance. 
There was no significant residual shunt, no mitral regurgitation 
or tricuspid regurgitation. Before releasing the device, 
fluoroscopy and the “Minnesota tug technique” were also used 
to confirm its position (Figure 1).  
 
 

 

 
 
Figure 1. Successful transcatheter ASD device closure with 30 mm 

ASD occlude device 
 
After 24 hours post device closure, patient complained of 
dyspnoea and palpitations. On clinical examination, a fixed 
split second heart sound and a systolic ejection murmur was 
heard in left upper sternal border. Immediately TTE echo 
showed ASD device was embolized into the right ventricle 
partially obstructing tricuspid valve with tricuspid 
regurgitation. Chest roentgenogram showed the ASD closure 
device in the right ventricle (Figure 2). 
 

 
 

Figure 2. Chest Xray showing the device in right ventricle 

It was decided to retrieve the device immediately by a surgical 
operation, patient was referred for surgical retrieval of the 
device and closure of the defect, and underwent median 
sternotomy under general anesthesia, while cardiopulmonary 
bypass was performed by aorta-bicaval cannulation. The aorta 
was cross clamped. ASD closure device was removed out of 
the right ventricle and secundum type ASD primary closure 
operation was performed through the right atriotomy. 
Following surgical retrieval, the device was macroscopically 
intact (Figure 3). Postoperative period was uneventful. 
 

 
 
 

 
 
 

Figure 3. Intraoperative photograph of the retrieved device 
 

DISCUSSION 
 
Percutaneous transcatheter closure of ASD is an alternative 
treatment to surgical closure. However, it is associated with 
rare early and late complications such as migration or 
embolization of the device, pericardial effusion, arrhythmias, 
thrombus formation on the device, and mitral regurgitation and 
vascular injury (Berdat et al., 2000; Chessa et al., 2002; Sinha 
et al., 2004). The most frequent complication is device 
embolization with incidence ranging from 4% to 21% 7. 
Embolization of the device may occur in intra-cardiac (left 
atrium, right atrium, left ventricle or right ventricle) or extra-
cardiac sites such pulmonary and aortic arteries which can 
cause serious damages. Device embolization usually occurs 
within 24 hours and after that, it is rarely seen. Factors relating 
to device embolization are associated with the type of device 
used, larger size of defect, thin rim of atrial tissue, mobility of 
device post implantation, use of undersized device and 
deficiency or absence of aortic rim(Berdat et al., 2000; Chessa 
et al., 2002; Sinha et al., 2004; Misra et al., 2007).  

67193                                                    Vishwanath Hesarur et al. A silent embolization of atrial septal defect occluder device into the right ventricle 



The aortic rim is very important and a margin <5 mm may 
predispose to both early and late device embolization 8. Several 
studies report that larger ASD (> 20 mm) and device size (> 24 
mm) were the most predictor factors related to device 
embolization which were seen in our patient (Wu et al., 2013). 
Clinical presentation depends on the site of embolisation. In the 
majority of cases, device embolization is asymptomatic. In our 
case, the clinical manifestation was dyspnoea with palpitations 
could be a ventricular arrhythmia because of the location in the 
right ventricle partially obstructing the tricuspid valve. Another 
potential cause of device embolism is acute change in 
intracardiac pressure due to physical strain. A sudden increase 
in afterload to the left heart in conjunction with diminished 
right heart filling (valsalva) may have favored the migration of 
the device to the right and subsequently to the right ventricle 
(Mashman et al., 2005). All patients who undergo device 
closure are advised to avoid heavy lifting for 3 months post 
procedure. Mashman et al. (2005) also recommended 6 months 
of avoidance from strenuous exercise for decreasing embolic 
risk. If the device is embolized, percutaneous or surgical 
removal of the device is indicated (Mashman et al., 2005). In 
our case, percutaneous treatment was not considered because of 
the orientation of the device in the right ventricle, which 
precluded snaring the device. We subsequently referred the 
patient to the surgeon. 
 

Conclusion 
 
Device embolization is a rare but potentially fatal complication 
of transcatheter ASD closure. Surgical removal might be 
preferred to percutaneous retrieval. Clinical presentations vary 
greatly depending on localization and orientation of the 
embolic device. Rarely, the patients with device embolism can 
be asymptomatic. This case underlines the importance of 
proper patient selection and routine follow-up after the 
procedure 
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