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Abstract 
Percutaneous Patent Foramen Ovate PFO/Atrial Septal Defect (ASD) closure 
has become an increasingly simplified procedure over the past decade. The 
main advantages of a percutaneous approach include avoidance of surgery, 
short procedure time and hospital stay. Device embolization is seen rarely but 
it can be fatal. We report this complication following a percutaneous PFO 
closure in a 44-year-old man. The device was embolized into the distal part of 
the right pulmonary artery. We removed the device surgically and closed the 
PFO/ASD. 
 

Keywords 
Patent Foramen Ovate, Atrial Septal Defect, Septal Closure Device,  
Embolization of the Right Pulmonary Artery, Amplatzer Device,  
Cardiopulmonary Bypass 

 

1. Introduction 

Patent Foramen Ovale (PFO) is found in around a quarter of the general popu-
lation and may be implicated in some cerebrovascular events by the mechanism 
of paradoxical embolism. Similarly, Ostium Secundum Atrial Septal defect 
(ASD) is one of the most common congenital heart defects in adults [1] [3]. 
Percutaneous atrial septal defect (ASD) closure was first performed in 1974 [2] 
[3]. And percutaneous PFO closure in patients with suspected paradoxical em-
bolism is now a common procedure in the developed world. The main advan-
tages of percutaneous approach include avoidance of surgery, short procedure 
time and hospital stay and quick recovery time. Device embolization is seen 
rarely but it can be fatal. It is seen in about 0.6% of cases [1] [2]. And it could be 
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as high as 20% [3]. We report a complication of such closure in a 44-year-old 
man. The diagnosis of device embolization was made three months after im-
plantation during a routine echocardiographic check up. The device embolized 
into the distal part of the right pulmonary artery. We removed the device surgi-
cally and closed the PFO. 

2. Case Presentation 

A 44 year old male was admitted to our hospital for a routine echocardiogram 
examination. The patient had undergone percutaneous PFO closure 3 months 
earlier in a different hospital. The patient’s past medical history includes doude-
nitis and multiple cerebellar infarcts over the previous two years most likely due 
to paradoxical emboli. The presentation of these infarcts was: paraesthesia and 
numbness in the left side of the body, double vision, motion sickness and gait 
incoordination. There was full recovery of these symptoms prior to his PFO 
closure. On the evening of the PFO closure, he presented to the local hospital 
with vomiting and haematemesis. He underwent upper GI endoscopy which 
suggested a degree of oesophagitis, but no bleeding source was identified. He 
had a chest x-ray as part of this assessment (Figure 1). Three months after im-
plantation the patient underwent a routine saline bubble echocardiogram which 
demonstrated a large number of bubbles crossing from the right atrium to the 
left atrium, indicating a residual large interatrial shunt. The Amplatzer device 
was not visualized on transthoracic echocardiography which showed also left to 
right shunt and moderately dilated atria (Figure 2). Estimated right ventricular 
systolic pressure (RVSP) was 18 mmHg with good left and right ventricular 
functions. The patient underwent Transoesophageal echocardiogram which  
 

 
Figure 1. CXR the evening of the procedure. 
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Figure 2. Transthoracic Echo before the open surgery. Amplatzer device was not visua-
lised with left to right shunt through the PFO. 
 
showed a large Patent Foramen Ovale (PFO) with spontaneous left to right 
shunt. The interatrial septum was markedly aneurysmal and there was no clo-
sure device in situ. An urgent Thoracic Computed Tomography study showed 
that the Amplatzer device had migrated to the distal part of the right pulmonary 
artery before its bifurcation into lobar branches (Figure 3). Percutaneous re-
moval of the device was considered but the patient elected to have it surgically 
removed. The patient underwent a sternotomy procedure to remove the device 
and close the PFO. At operation the heart was enlarged with raised venous pres-
sure. Systemic heparin was administered and cardiopulmonary bypass instituted 
using bicaval cannulation for venous drainage and an ascending aortic cannula-
tion for arterial return. Systemic temperature was only allowed to drift. After in-
stitution of cardiopulmonary bypass (CPB) the device was palpated in the distal 
part of the right pulmonary artery beyond the pericardial reflection and lateral 
to the superior vena cava (SVC). It was firmly adherent and difficult to mobilize. 
The superior vena cava was adherent to the right pulmonary artery with an in-
flammatory reaction around it.  

These resulted in lacerations in the SVC during passing a tape around it. 
These lacerations were subsequently controlled with plegetted sutures. On 
Cardio pulmonary bypass and beating heart, in order to reduce the time of cross 
clamp, the right pleura were opened. The distal part of the right pulmonary artery 
where the device was palpated was mobilized from the pericardial reflection and 
the pleura then arteriotomy was performed exactly over the device. The formed 
endothelialized pannus was cut and the 2.5 cm device was delivered (Figure 4). 
The lacerated arteriotomy was sutured with a series of plegetted “5 - 0 prolene”  



A. A. Khaddour et al. 
 

70 

 
Figure 3. Chest CT scan showing the Amplatzer device stuck in the distal part of the right 
pulmonary artery. 
 

 
Figure 4. The removed 2.5 cm sharp edge device with formed endothelized pannus. 
 
stitches and Evicel glue was added. Medtronic haemostatic patch was also ap-
plied over the suture line.  

Aortic cross-clamp was then applied and antegrade cold blood cardioplegia 
infused to achieve cardiac arrest. The right atrium was opened. The patent fora-
men ovale defect was closed with direct suturing in two layers using “4 - 0 
prolene” sutures.  

The incision in the right atrium was sutured using “4 - 0 prolene” suture. The 
cross-clamp was then released and the heart resumed beating in sinus rhythm. 
Cardiopulmonary bypass was discontinued without complications. 

Three chest drains were inserted, haemostasis secured and the chest closed 
using 7 single sternal wires. The cross clamp time was 25 minutes and cardio-
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pulmonary bypass time was 165 minutes. 
Post operatively the patient made a good recovery. On day four postopera-

tively, he developed atrial fibrillation for which he was treated with oral amio-
darone. He reverted to sinus rhythm, and he was discharged home on the 7th 
postoperative day. The patient attended the outpatient clinic six weeks following 
his discharge and he was stable and doing well. 

3. Discussion 

We reported this complication of such closure in a 44 year old man. The diagno-
sis of device embolization was made three months after implantation during a 
routine echocardiographic check-up. The device embolized into the distal part of 
the right pulmonary artery. This complication is seen in about 0.6% of cases of 
percutaneous PFO/ASD closure [1] [2]. And it could be up to 20% of cases [3]. 
Sometimes it can be fatal [1] [3]. The closure of a PFO/ASD by a percutaneous 
intervention may fail for several reasons. These reasons may include a very large 
defect, lack of strength of the rims of the septum to carry the device, and under-
sizing of the ASD device [1] [3]. The aortic rim is very important and a margin < 
5 mm predisposes to both early and late device embolization [1] [3]. 

Patients at high risk of device embolization must be followed more carefully 
by echocardiography. In addition longer duration of avoidance from physical 
straining must be recommended [3]. We wonder whether our patient’s episodes 
of vomiting/haematemesis had created the right haemodynamic conditions for 
early embolisation of the device. The chest x-ray appearances provided a clue 
that the device may have embolised, but were not appreciated at the time. When 
this complication is discovered early, within first 24 hours; the percutaneous re-
trieval is possible in 50% of cases using devices like endomyocardial biopsy or 
different kinds of snares [2]. The surgical approach allows both retrieving the 
device and closing the PFO/ASD [1]. When this complication was discovered 
after three months, although percutaneous retrieval was considered, the surgical 
approach was chosen. In retrospect, percutaneous retrieval would have been 
unlikely to have been successful and might have resulted in serious and or fatal 
lacerations of the pulmonary artery. An open surgical procedure is the preferred 
method of retrieval when the diagnosis of device embolization is made late or 
when the position of the embolized device is in distal part of the right or left 
pulmonary artery. 

The surgical approach allowed access and control of any injury during re-
trieval of an embolized device. It also allows concomitant closure of the septal 
defect [4]. We recommend that the removal process to be carried out on a beat-
ing heart on cardiopulmonary bypass (CPB) and thus avoid a prolonged aortic 
cross clamp time. 

4. Conclusion 

Device embolization is a rare but potentially fatal complication of percutaneous 
PFO/ASD closure. Although percutaneous retrieval is feasible in early presenta-
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tion, surgical removal is the preferred approach in late presentation. Percutane-
ous retrieval may be difficult and dangerous in late presentation. The patient was 
formally consented to report this case. 
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