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Background Ostium secundum atrial septal defect (osASD) is a common congenital heart disease and transcatheter closure is the preferred 
treatment. Late device-related complications include thrombosis and infective endocarditis (IE). Cardiac tumours are exceedingly 
rare. The aetiology of a mass attached to an osASD closure device can be challenging to diagnose.

Case summary A 74-year-old man with atrial fibrillation was hospitalized for evaluating a left atrial mass discovered incidentally 4 months earlier. 
The mass was attached to the left disc of an osASD closure device implanted 3 years before. No shrinkage of the mass was observed 
despite optimal intensity of anticoagulation. We describe the diagnostic workup and management of the mass that at surgery turned 
out to be a myxoma.

Discussion A left atrial mass attached to an osASD closure device raises the suspect of device-related complications. Poor endothelialisation 
may promote device thrombosis or IE. Cardiac tumours (CT) are rare, and myxoma is the most common primary CT in adults. 
Although no clear relationship exists between the implantation of an osASD closure device and a myxoma, the development of 
this tumour is a possible occurrence. Echocardiography and cardiovascular magnetic resonance play a key role in the differential 
diagnosis between a thrombus and a myxoma, usually identifying distinctive mass features. Nevertheless, sometimes non-invasive 
imaging may be inconclusive, and surgery is necessary to make a definitive diagnosis.
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Learning points
• To acknowledge myxoma as an uncommon but possible diagnosis of a mass related to an atrial septal defect closure device following 

transcatheter closure.

• To recognize the key role played by a multimodality imaging approach in the differential diagnosis of cardiac masses.

• To educate about the pivotal role played by follow-up care after transcatheter atrial septal defect closure as an important part of improving 
patient outcome.

Introduction
Ostium secundum atrial septal defect (osASD) is a common congenital 
heart disease. Transcatheter closure is the preferred treatment strat-
egy. Late complications after transcatheter closure are rare.1 Cardiac 
myxoma is the most common primary cardiac tumour (CT) in adults 
and usually arises in the left atrium (LA) from the limbus fossae ovalis.2

No clear relationship between osASD transcatheter closure and myx-
oma development is known. We describe the diagnostic workup and 
management of a LA myxoma arising from a closure device 3 years after 
osASD transcatheter closure.

Timeline

December 

2017

New-onset atrial fibrillation

February 2018 Hospital admission for atrial fibrillation catheter ablation
Incidental finding (pre-procedural echocardiography) of 

ostium secundum atrial septal defect and mitral 

regurgitation
Atrial fibrillation catheter ablation (radiofrequency)

Transcatheter ostium secundum atrial septal defect 

repair
October 2020 Hospital admission for atrial fibrillation recurrence

Incidental finding (echocardiography) of a left atrial mass 

related to the atrial septal defect closure device
Anticoagulant optimization: apixaban to acenocoumarol

February 2021 Persistent left atrial mass

Surgical removal of the mass and conclusive diagnosis of 
left atrial myxoma

March 2021 Last follow-up: patient clinically stable with permanent 

atrial fibrillation and good echocardiographic surgical 
result

Case presentation
A 71-year-old man with atrial fibrillation (AF) was admitted for pulmon-
ary vein ablation. He did not suffer from any chronic disease and had no 
past medical history. During pre-procedural workup, transoesophageal 
echocardiography (TEE) showed a previously unknown osASD. 
Diagnostic cardiac catheterization revealed a significant left-to-right 
shunt. Coronary angiography excluded significant disease. After AF ab-
lation, he underwent osASD transcatheter closure with a 27-mm Figulla 
Flex II device (Occlutech GmbH, Jena, Germany). The patient was dis-
charged on apixaban. Thirty-two months later, he was hospitalized after 

an AF recurrence to undergo external electrical cardioversion. Physical 
examination was unremarkable. The patient was completely asymp-
tomatic. Transthoracic echocardiography revealed a LA mass attached 
to the left disc of the closure device and a moderate mitral regurgita-
tion. A device-related thrombus was hypothesized, and apixaban was 
replaced with acenocoumarol to achieve optimal intensity of anticoagu-
lation. Four months later, TEE showed that the size of the mass was un-
changed. The mass was attached to the infero-posterior margin of the 
left disc of the closure device and had an isoechoic aspect with irregular 
margins and extreme mobility (Figure 1, Supplementary material online, 
Video S1). Severe mitral regurgitation was also found. Cardiovascular 
magnetic resonance imaging (MRI) showed that the mass had T1 and 
T1 fat-saturated isointensity and heterogeneous T2 hyperintensity. 
First-pass perfusion enhancement (FPP) was absent. Late contrast en-
hancement (LGE) sequences were difficult to assess because of the 
small size and mobility of the mass (Figure 2). Coronary angiography 
showed that the mass was neovascularized (Figure 3, Supplementary 
material online, Video S2). The case was discussed in a multidisciplin-
ary heart team, and cardiac surgery was indicated. At surgery, the LA 
mass had myxoid appearance and was attached between the closure 
device discs (Figure 4). After en bloc resection of the mass and clos-
ure device, the LA septum was reconstructed using a pericardial 
patch. Also, the mitral valve was replaced with a bioprosthesis be-
cause of severe regurgitation due to bileaflet prolapse. On macro-
scopic examination, the mass had a gelatinous, friable surface, and 
irregular edges (Figure 4). The histopathological diagnosis was con-
sistent with myxoma (Figure 5). The patient had a protracted time 
in the intensive care unit due to pneumonia, septic shock, and acute 
kidney injury. He was discharged to an inpatient rehabilitation facility 
42 days after surgery. At 1-year follow-up, he is asymptomatic with 
permanent AF, and TTE shows a good surgical result and no tumour 
recurrence.

Discussion
A LA mass discovered incidentally late after transcatheter closure of an 
osASD poses a diagnostic dilemma. Device-related thrombosis and in-
fective endocarditis (IE) are rare, and their late occurrence is even more 
infrequent.3,4 Lack of device endothelialisation and discontinuation of 
antithrombotic therapy and antibiotic prophylaxis after the procedure 
may promote these complications.5 Cardiac tumours are also rare, and 
myxomas represent the most common primary CT in adults.2 To our 
knowledge, a LA myxoma developing after transcatheter implantation 
of a closure device has been reported in only two cases, after closure 
of an osASD6 and of a patent foramen ovale (PFO),7 respectively. 
Nevertheless, no association between a myxoma and osASD or PFO 
percutaneous closure is known.

Clinical presentation may help in differentiating cardiac mass aeti-
ology.8 Primary CT may produce systemic symptoms, cardiac mass ef-
fects, or embolic manifestations. The latter may also complicate device 
thrombosis and IE. Atrial fibrillation and other procoagulant conditions 
are risk factors for thrombi, while elevated inflammatory markers may 
indicate latent infection. Nevertheless, these signs are neither sufficient-
ly sensitive nor specific.

http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytad258#supplementary-data
http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytad258#supplementary-data
http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytad258#supplementary-data
http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytad258#supplementary-data
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Non-invasive imaging remains the mainstay for the differential diag-
nosis. Transthoracic echocardiography represents the first approach, 
while TEE allows higher spatial resolution. Real-time volume-rendered 
three-dimensional echocardiography and post-processed data from 
multiplanar reconstructions further improve the diagnostic accuracy. 
Mass size and morphology, attachment site, extension, and mobility 
may be evaluated. Typically, myxomas are solitary, polypoid, peduncu-
lated, and oval-shaped with a smooth or gently lobulated surface. They 
are generally located in the LA, arising from the fossa ovalis.2,9 On the 
contrary, thrombi are often multiple, of various size, and may occur in 
different sites. Typically, they appear as sessile, iso-/hyperechoic masses 
with defined margins and variable mobility.9 Thrombus shrinkage is ex-
pected following anticoagulation, while myxomas usually grow over 
time.10 However, there are reports of thrombi that do not dissolve 
with anticoagulation3 and myxomas that show no tendency to grow.11

Cardiovascular MRI has high diagnostic accuracy.12 In the setting of a 
mass related to an implanted cardiac device, metal artefact may limit the 
diagnostic capability of this modality. In this setting, advanced imaging 
techniques should be used to improve image quality.13 Usually, fresh 
thrombi are hyperintense on T1 and T2 sequences, while chronic 
thrombi are iso-/hypointense. Similarly, myxomas are T1-isointense, 
but T2-hyperintense. First-pass perfusion, LGE, and post-contrast in-
version time (TI) scout sequences increase the discriminative power. 
Thrombi are avascular masses and therefore do not typically enhance 

on FPP and LGE sequences. Rare exceptions are justified by neovascu-
larization of chronic thrombi. Myxomas may show some enhancement 
on FPP and LGE, corresponding with regions rich with myxomatous tis-
sue and focal inflammation. Nevertheless, these features are markedly 
more frequent in malignant tumours. Therefore, a negative FPP/LGE is 
inconclusive to exclude a myxoma. Lastly, thrombi usually show a typ-
ical TI scout pattern (hyper-/isointensity with short TI and hypointen-
sity with long TI), which is exceptional in tumours.12

Our patient was asymptomatic, and the mass was an unexpected 
finding. Despite high-quality TEE images, the diagnosis remained un-
clear. Extreme mass mobility, location, and appearance were consistent 
with a myxoma. To the contrary, multiple formations attached to the 
closure device were compatible with blood clots. The mass size re-
mained unchanged despite adequate anticoagulation. This made the hy-
pothesis of thrombus less likely, but the absence of a tumour growth 
also questioned the diagnosis of myxoma. Cardiovascular MRI failed 
to clarify the diagnosis. T1, T1-fat-satured, and T2 sequences were con-
sistent with a myxoma, while negative FPP was compatible with both, a 
thrombus and a myxoma. Unfortunately, LGE could not be assessed. 
Interestingly, coronary angiography demonstrated neovascularization 
of the mass. This finding was discordant with the negative FPP but 
may be justified by poor MRI image quality. Neovascularization and 
coronary-cameral fistulae formation have been reported in myxomas14

but may also occur in chronic thrombi.15 This highlights the importance 

Figure 1 Transoesophageal echocardiographic evaluation of the left atrial mass (arrows). (A) Two-dimensional image showing an isoechoic mass with 
irregular margins attached to the left disc of an atrial septal defect closure device. (B) X-plane imaging of the mass. (C ) Three-dimensional image showing 
the main mass and satellite formations behind the left disc of the closure device. (D) Three-dimensional TrueVue image of the mass.
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Figure 2 Cardiac magnetic resonance imaging of the left atrial mass (arrows). (A) T1 sequence showing mass isointensity compared to adjacent myo-
cardium. (B) T1-fat-satured sequence showing mass isointensity compared to adjacent myocardium. (C ) T2 sequence showing mass hyperintensity 
compared to adjacent myocardium. (D–E) Short- and long-axis first-pass perfusion sequences showing no mass enhancement. (F ) T1 sequence 
7 min after contrast injection (poor image quality due to small mass size and mobility).

Figure 3 Neovascularization of the left atrial mass. (A) Coronary angiography performed before transcatheter atrial septal defect closure (3 years 
prior to admission). (B–C) Preoperative coronary angiography showing neovascularization (arrows) of the left atrial mass from the left circumflex cor-
onary artery.
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of coronary assessment before surgery even in patients with a previous 
normal coronary angiography.

In our patient, diagnostic certainty was obtained only after surgical removal 
of the mass by histological examination. We cannot exclude that the association 
of myxoma and osASD closure was a result of chance. If a cause-and-effect re-
lationship exists, we hypothesize that the device may have played a role as a 
stimulus to exuberant endothelialisation promoting cell transformation.

Conclusions
This case reports the uncommon finding of a LA myxoma arising be-
tween the discs of a closure device 3 years after transcatheter 
osASD closure. A multimodality imaging approach is essential to 

characterize LA masses. Nevertheless, sometimes surgery is still 
needed to make a definitive diagnosis.

Patient perspective
Patient should be educated on the pivotal role of continuing echocar-
diography follow-up after transcatheter closure of an atrial septal 
defect.

Statement of consent
The authors confirm that written consent has been obtained from the 
patient for the submission and publication of this report including 
images, in line with the COPE guidelines.

Figure 4 Gross photographs of the left atrial mass. (A–B) intraoperative photographs showing a poorly endothelialized atrial septal defect closure 
device and a mass attached between the device discs. (C–D) Photographs of the removed device and mass showing the attachment site of the mass 
between the device discs.
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Figure 5 Histology images. (A) Typical composition of a cardiac 
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toxylin–eosin, 200×). (B) Areas of neovascularization (arrows) and in-
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