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ABSTRACT 
 
Transcatheter device closure is the treatment of choice in patients with secundum atrial septal 
defects with adequate rims. It is technically safe, feasible and has the obvious advantage of being a 
nonsurgical technique. Patient is free from the scar especially young, unmarried females. It is not 
free of complications. Device embolization and arrhythmias are the major complications. Embolised 
device can cause hemodynamic compromise by obstructing the blood flow if it gets embolised in 
pulmonary artery. We report a case of 24 year old female, taken for device closure of atrial septal 
defect. Device gets embolised in pulmonary artery causing hemodynamic compromise by causing 
obstruction to blood flow. This embolised device was successfully retrieved percutaneously. The 
atrial septal defect was closed with one size larger device, in the same sitting. Patient is 
asymptomatic and is free from any scar. 
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ABBREVIATIONS 
 

ASD    :  Atrial Septal Defect;  
IVC     :  Inferior Vena Cava;  
CABG :  Coronary Artery Bypass Graft Surgery. 
 

1. INTRODUCTION  
 
Atrial septal defects (ASD) constitute 8% to 10% 
of congenital heart defects in children. In the 
past, the incidence of ASDs has been estimated 
to be 56 per 100,000 live births [1]. With 
improvements in the imaging modalities and 
training of the practitioners the recent incidence 
is 1.6 per 1000 live births [2]. Secundum ASDs 
constitute approximately 75% of ASDs, followed 
by ostium primum ASD (20%) and sinus venosus 
ASD (5%) [3]. Although closure of secundum 
ASDs can be performed with percutaneous 
devices or surgically, surgical closure is the only 
option for sinus venosus, coronary sinus (CS), 
and primum ASDs. Transcatheter device closure 
of secundum ASDs with adequate rims is now 
the procedure of choice in the management of 
ASDs. Even in the patient with deficient aortic 
rim, device closure can be done. While device 
closure has proven to be technically safe and 
feasible and has the obvious advantage of being 
a nonsurgical technique, it is not free of 

complications [4]. These complications include 
fracture or embolization of the device, device 
malalignment, residual shunts, device thrombosis 
and impingement of adjacent structures such as 
valves, superior vena cava, coronary sinus, 
pulmonary veins, or aorta [5,6]. 
 

2. CASE PRESENTATION 
 
Twenty four year female, unmarried, admitted 
with breathlessness on exertion since 1 year. On 
examination, pulse was 88/min, blood pressure 
was 110/70 mmHg. On cardiac examination 
there was a wide and fixed second heart. 
Electrocardiogram showed right bundle branch 
block. Routine blood investigations were normal. 
Transthoracic echocardiography showed 20 mm 
ASD. Total septal length was 48 mm. 
Transesophageal echocardiography showed 
normal pulmonary venous drainage, ASD was 
21.7 mm (maximum size in 0° four chamber 
view), with adequate rims (Fig. 1). Options were 
explained to the parents. Taken for percutaneous 
device closure of the ASD. Right femoral venous 
and arterial access was obtained. Pulmonary 
artery pressure was 30/16 (mean-22) mmHg. 
Qp/Qs was 2.1 and PVR was 3.4 Woods Units. 
The COCOON 26 mm device was selected for 
closure as the interatrial ASD rim was flimsy. 

 

 
 

Fig. 1. TEE showing OS ASD of 21.7 mm 
 



When we were checking the position of the 
device under TEE (Fig. 2), somehow it got 
detached from the cable and embolised into 
pulmonary artery (Fig. 3). Patient developed 
hypotension. Cardiac surgeon was notified but 
CABG was going on in their operation theater.

Fig. 2. Position of ASD device just before 

Fig. 3. Embolised ASD 
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When we were checking the position of the 
2), somehow it got 

detached from the cable and embolised into 
3). Patient developed 

hypotension. Cardiac surgeon was notified but 
CABG was going on in their operation theater. 

Hence we decided to retrieve the device as she 
was developing hypotension. Through the
sheath 25 mm Gooseneck snare was 
inserted and the device was snared, but part of 
RA disc was not coming inside the sheath 
(Fig. 4A). 

 

 

Position of ASD device just before embolization 
 

 

Embolised ASD device in pulmonary artery 
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Hence we decided to retrieve the device as she 
developing hypotension. Through the           
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inserted and the device was snared, but part of 
RA disc was not coming inside the sheath          
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Fig. 4A. Snared ASD device 
 

Through left femoral vein puncture, 14F sheath 
was inserted and the devices was snared (Fig. 
5A, 5B). Then the ASD was successfully closed 
with COCOON 30 mm device under TEE 
guidance as a routine procedure (Fig. 6A, 6B). 
The patient was observed in intensive care unit 

for 24 hours, echocardiography showed device in 
situ with no flow across ASD (Fig. 7A, 7B). There 
was no tricuspid regurgitation, tricuspid valve 
was normal. The patient was discharged on the 
3

rd
 day. Patient is asymptomatic on subsequent 

follow ups. 
 

 
 

Fig. 4B. Snared ASD device brought up to the level of iliac vein 
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Fig. 5A. ASD device being snared into the sheath inserted through the left femoral vein 

 

 
 

Fig. 5B. Snared ASD device brought into the 14F sheath inserted through the left femoral vein 
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Fig. 6A. ASD device closure being done under TEE guidance 
 

 
 

Fig. 6B. ASD device in situ seen in PA view 
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Fig. 7A. ASD device seen in apical 4 chamber view 

 

 
 

Fig. 7B. ASD device seen in parasternal short axis view 
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3. DISCUSSION 
 
Major complications after device closure of ASDs 
are rare. Major adverse cardiac event rate of 
1.6% (7 out of 442 patients) was described in 
Amplatzer pivotal trial. Device embolization and 
arrhythmias were the major complications. In the 
study of Amplatzer medical proctors by Levi and 
Moore, embolization rate of was 0.55% (21 out of 
3824 device implants) [7]. In the study by 
DiBardino and coworkers, using data from the 
FDA’s Manufacturer and User Facility Device 
Experience (MAUDE) database, estimated 
embolization rate was 0.62% [8]. In the Helix 
device pivotal study the rate of embolization 
requiring catheter retrieval was 1.7% [9] Device 
embolization can occur to the right heart, the 
pulmonary artery, the left heart, or the aorta. 
Most device embolizations occur at the time of or 
shortly after implantation, although late 
embolization has been reported. Embolised 
device can cause hemodynamic compromise, 
like in our patient when the device is embolised 
in pulmonary artery thus obstructing the blood 
flow. 
 
Embolised device can be retrieved 
percutaneously or surgically. Percutaneous 
device retrieval is possible in a significant 
number of patients. First the device should be 
stabilized with a bioptome or a snare to prevent it 
from causing hemodynamic compromise. It 
require a second venous line from either jugular 
of left femoral vein,  one site of access is used to 
hold the device, and the second is used to snare 
and subsequently retrieve the device. The right 
atrial microscrew can then be snared using a 
gooseneck snare delivered through a 6-Fr cut 
pigtail catheter or other angled guiding catheter 
delivered through the retrieval sheath. After the 
microscrew is snared, the device is pulled back 
into the sheath. After the microscrew enters the 
sheath, the entire device may be withdrawn. This 
method is used when the device is snared by the 
right atrial disc microscrew [10-14]. Sometimes 
the device is snared through the left atrial disc 
microscrew. In these cases it is very difficult to 
collapse the device into the large sheath. In 
these cases, another left femoral access is 
obtained and the device is snared through the 
right atrial disc microscrew into the larger femoral 
sheath, as the device is easy to collapse by 
holding the right atrial disc microscrew, as shown 
in our case. In another technique, described by 
Her et al, the waist of the device was captured by 
a looped 0.014-inch guide wire to stabilize the 
device. This method is called as “waist capture 

technique” [15]. If the device cannot be 
percutaneously removed, surgical removal is 
necessary.  
 

4. CONCLUSION 
 
Embolization of ASD device is a rare 
complication. Inappropriate sizing, flimsy rims 
and the technical problems are the main causes 
of embolization. Embolised device can be 
retrieved percutaneously successfully as shown 
in our case. Interventional cardiologists need to 
be familiar with retrieval techniques. 
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