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Surgical Extraction of an Embolized Atrial Septal Defect Occluder 
Device into Pulmonary Artery after Percutaneous Closure
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Fatih Rifat Ulusoy, M.D.1, Bilgehan Erkut, M.D.2

An atrial septal defect is the most common type of congenital heart disease among adults. Surgical repair or per-
cutaneous closure of the defect is the treatment options. Even though percutaneous closure seems to be less ris-
ky than surgical repair, it may result in fatal complications like device embolism, cardiac perforation and tampo-
nade. Herein we report a case of the embolism of a device into the pulmonary artery after one hour of percuta-
neous closure in which the embolized device was surgically removed and the defect was closed with a pericardial 
patch.
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CASE REPORT

A 22 years old female patient was admitted to our out-

patient clinic with a complaint of dyspnea for the previous 

three years. Her physical examination revealed a 1–2/6 pan-

systolic murmur in the mesocardiac area. A right bundle 

branch block was detected on her electrocardiogram. In the 

transthorasic echocardiography (TTE), a 22 mm secundum 

type atrial septal defect (ASD), right heart dilatation and pul-

monary arterial hypertension (PAP 45 mmHg) were detected. 

Transesophageal echocardiography (TEE) showed that the de-

fect was 25 mm, the superior rim was 16 mm and the aortic 

rim was 8 mm in size. The defect was closed through a right 

femoral route with a 30 mm ASD occluder after balloon siz-

ing with TTE. In the cineangiography and TTE early after 

the procedure, the device was observed to be in the correct 

position (Fig. 1). The patient had experienced dyspnea one 

hour after the procedure. The TTE revealed that the device 

was not in the defect and it had embolized to the pulmonary 

artery. The patient was referred to the cardiovascular surgery 

unit and underwent surgery promptly. Under general anaes-

thesia, a median sternotomy was done. The pericardium was 

opened with an aortobicaval cannulation under cardio-pulmo-

nary bypass. The pulmonary artery was incised along its ver-

tical axis and the occluder device was removed (Fig. 2). The 

right atrium was opened and the defect was then closed with 

a pericardial patch. The patch was patent by the first post-

operative day as shown on control echocardiography. 

DISCUSSION

ASD is the most common type of congenital heart disease 
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Fig. 1. Flouroscopic view of the atrial septal defect occluder after 
percutaneous closure.

Fig. 2. View of the embolized device in the pulmonary artery 
during surgery.

in adults [1,2]. There are three different types of ASD ac-

cording to their shape and location [1,3]. Secundum ASD is 

the most common type, which accounts for 50% to 70% of 

all ASDs and located in the fossa ovalis [1,3]. Primum ASD 

together with complete endocardial cushion defects comprises 

10% of all ASDs [1,3]. Sinus venosus type ASD is located at 

the upper portion of the interatrial septum where the vena 

cava superior opens [1,3].

A shunt between atria leads to chronic right ventricular 

volume overload, which in turn causes lower filling rates of 

left ventricle [4]. Surgical or percutaneous closure in asymp-

tomatic patients is indicated in the case of right ventricular 

volume overload and if the pulmonary to systemic flow ratio 

increases beyond 1.5 [5]. In adult patients, the defect should 

be repaired as soon as possible after it is detected because 

patients who undergo repair after 25 years of age have a 

shorter life span than a control population [6].

The most important factor for success in percutaneous clo-

sure is the correct patient selection [5,6]. In patients with se-

cundum ASD, percutaneous closure can be performed safely 

with careful evaluation of anatomical factors like defect size 

and sufficiency of the rims [5,6]. In a previous report, it was 

shown that atrial defects up to 43 mm in diameter can be 

closed percutaneously [7]. A sufficient anterior rim is not 

necessary to bring the device into a stable position [7]. 

Conversely, deploying the device in patients with deficient 

cranial rims can be difficult and may lead to an unstable po-

sition of the device and increased risk of device embolization 

[7].

The most common type of complications in percutaneous 

closure is device embolization, with a rate of 0.5% to 1 % 

[8]. In a study with 450 patients, seven cases of device em-

bolization into pulmonary artery in the first 12 hours were re-

ported [8]. In our case, one hour after intervention we de-

tected device embolization into the pulmonary artery after 

performing echocardiography since the patient had dyspnea. 

After that, emergency surgery was performed within one hour 

with a median sternotomy and under cardiopulmonary bypass. 

The pulmonary artery was incised and the embolized device 

was taken out.

The most frequent reason for device embolization is floppy 

or insufficient rims [8,9]. Additionally, using a smaller ASD 

occluder device is another reason for device embolization 

[8,9]. Device embolization requires emergency treatment 

[8,9]. In appropriate cases, snares can be used to take out the 

device, but most of the time, surgical extraction of the device 

and ASD patch closure is needed [8,9].

Percutaneous ASD closure is a widely used and has been 

performed successfully throughout the world in recent years. 

However, it should be kept in mind that improper patient and 
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device selection may result in deadly complications like de-

vice embolization, cardiac perforation and tamponade.
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