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A Case of Massive Left Atrial Thrombus
Case presentation
 
A 75 year old woman presented acutely with shortness of breath. Chest x-ray demonstrated pulmonary oedema and significant cardiomegaly. [Fig 1] ECG showed atrial fibrillation at a rate of 50 beats per minute. [Fig 2] Troponin-I measurement was greater than 25,000ng/L. At the time of presentation, the patient denied any previous medical history.
 
A transthoracic echocardiogram revealed a gigantic mass in an enormously enlarged left atrium (biplane indexed LA volume 339mL/m2). The mass measured about 7cm by 7cm. [Fig 3, Video 1 + 2 + 3] There were rheumatic changes of the mitral valve with severe mitral stenosis (2D planimetry 0.5cm2) and moderate mitral regurgitation. Left ventricular size was normal but with mild to moderately impaired systolic function. There was evidence of previous right coronary artery territory infarction as well as moderate tricuspid regurgitation.

Although the left atrial mass was most consistent with a large thrombus in the setting of rheumatic mitral valve, severe mitral stenosis and atrial fibrillation, a left atrial myxoma cannot be conclusively ruled out. A cardiac magnetic resonance imaging study was therefore performed which showed some heterogeneity of the atrial mass but without clear perfusion on the first pass imaging, favouring a thrombus. [Fig 4 + 5] The cardiac MRI also noted presence of ischaemic cardiomyopathy with evidence of extensive inferior and inferolateral infarction. 

Due to concerns around short term memory loss, a non-contrast computed tomography (CT) brain scan was performed which showed evidence of mature bilateral strokes, likely secondary to previous cardioembolic events.

Invasive coronary angiography was performed which demonstrated surgical triple vessel disease, with evidence of thrombotic occlusion of the right coronary artery.
 
Her complicated case was discussed at the regional cardio-surgical conference and after careful consideration, she was accepted for complex cardiac surgery - mitral valve replacement, tricuspid annuloplasty, coronary artery bypass grafts, and a Maze procedure.

She proceeded to in-hospital cardiac surgery. The left atrial mass was removed surgically and later confirmed to be a thrombus with no evidence of malignancy. The thrombus measured 12cm by 10cm intra-operatively, with evidence of varying stage of maturation on histology. A thick fibrous basal layer with scattered chronic inflammatory cells were present. 
The patient had a difficult post-operative recovery period, complicated by acute kidney injury requiring renal replacement therapy and pericardial effusion. She passed away a week after her surgery in the Cardiovascular Intensive Care Unit due to concurrent severe hospital acquired pneumonia.
Discussion
Left atrial thrombus is a late complication of mitral stenosis seen in approximately 17-19% of cases (1), with rheumatic heart disease being the most common cause of mitral stenosis (2). This case was remarkable in not only the degree of severity from both pathologies, but also in the fact that this occurred in someone living in a developed country. 
Causes of a left atrial mass identified on transthoracic echocardiogram can include most commonly a thrombus, tumour (myxoma or lymphoma), fibroma, or rhabdomyoma (3). 
Whilst a transoesophageal echocardiogram (TOE) is considered to be the gold standard imaging modality to characterise a left atrial mass, owing largely to its >90% sensitivity and specificity (4), there are also other reliable imaging modalities, such as cardiac computed tomography (CT) or cardiac magnetic resonance imaging (MRI). These have the advantage of being non-invasive, whilst maintaining a high sensitivity and specificity (5).
A thrombus is an avascular structure. On cardiac MRI, typically it will not show contrast uptake with perfusion sequences and appear dark. Many case studies previously have used the delayed enhancement sequence to demonstrate dark intracavitary or mural filling defect to demonstrate a thrombus. In contrast, myxoma will have a heterogenous appearance with usually hyperintensity on T2 weighted images due to presence of tumour necrosis and haemorrhage, and low signal T2 changes from calcific components (5, 6). 
Case studies have reported on successful mitral valve replacement and thrombectomy with uncomplicated post-operative recovery (7). However, in our case, the patient had many factors that increased her risk of peri- and post-operative complications; notably her age, the evidence of systemic embolization with bilateral mature strokes, left ventricular impairment and the need for complex cardiac surgery with prolonged time on bypass. Without surgical intervention however, her prognosis would be similarly poor, if not worse. 
Conclusion
Enormous left atrial thrombus is an uncommon but sobering complication of untreated long standing rheumatic mitral stenosis and atrial fibrillation, with significant embolic potential leading to poor prognosis. Left atrial thrombus of this size as in our case has rarely been reported in the literature. Adopting a multi-modality imaging approach towards assessment of such masses is useful and encouraged.
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Legends
Figure 1 – chest xray demonstrating pulmonary oedema and underlying cardiomegaly, especially left atrial enlargement and strutting of the heart to the right
Figure 2 - ECG
Figure 3 – Apical two chamber view of the thrombus in the left atrium, with measurements of 7cm by 7cm
Figure 4 – four chamber view of the cardiac MRI, demonstrating sizeable mass in the left atrium
Figure 5 – perfusion cardiac MRI of the left atrial thrombus, with no contrast enhancement

Video 1 – Apical two chamber view demonstrating the left atrial thrombus, and the rheumatic mitral valve stenosis
Video 2 – Apical four chamber view demonstrating the left atrial thrombus, and the left ventricular systolic impairment
Video 3 – Parasternal long axis view demonstrating the left atrial thrombus


