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Abstract
Patients with coronavirus disease 2019 (COVID-19) may present a hypercoagulable state, which can lead to 
thrombotic manifestations. We present a case of mechanical mitral valve thrombosis and a large thrombus 
in the left atrium after COVID-19 infection in a 52-year-old Marfan woman.
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Introduction

 Infection with Covid-19 may cause a hypercoagulable state and people who have mechanical valve 
prosthesis may have a higher risk of valve thrombosis [1,2].

Case Report

 We present the case of a 52-year-old lady with Marfan syndrome, permanent pacemaker, Mitral Valve 
(MV) repair at the age of 34 years old and mitral valve replacement with a mechanical bileaflet prosthesis at 
the age of 40 yo who was referred to our Emergency Department (ED) for exertional dyspnea. Approxima-
tely 2 months prior due to exhibition fatigue and shortness of breath she was advised to undergo molecular 
COVID-19 test which was positive. She gradually deteriorated and was admitted in a COVID dedicated hos-
pital. She was treated for coronavirus disease 2019 (COVID-19)-related pneumonia and was discharged ten 
days later. A month later she was referred to the ED of our hospital because of exertional dyspnea and pal-
pitations. On the admission the ECG showed atrial fibrillation associated with a ventricular rate of 90-110 
beats per minute. There were no signs of pulmonary edema in lung x ray. A Transthoracic Echocardiogram 
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(TTE) revealed signs of prosthetic MV stenosis and elevated Right Ventricular Systolic Pressure (RVSP). 
The left ventricle was slightly dilated with moderate function. One of the discus of the mitral prosthesis 
was immobilized in closed position resulting obstruction to flow. The mean pressure gradient by Doppler 
echocardiography was 15 mmHg (Figure 1A) and the RVSP 70 mmHg. The International Normalized Ratio 
(INR) on admission was 2.6 and no problem with the INR therapeutic range was reported by the patient in 
the last months. The patient was initially treated with unfractionated heparin infusion. Follow-up TTE on 
second, fourth and sixth day later did not show signs of improvement.

 A cardiac Computer Tomography (CT) examination revealed signs of discus thrombosis, a large 
thrombus on the anterior surface of the left atrium near the Left Atrial Appendage (LAA) and no coronary 
artery disease. The patient underwent a cardiac surgery in which thrombus from the LAA and the discus 
was removed and the LAA was sutured (Figure 2). After surgery the mean pressure gradient of the mitral 
prosthesis measured by Doppler echocardiography was decreased (4.6 mmHg) and there was no dysfunc-
tion of the discus (Figure 1B). Six days later the patient was discharged home.

Figure 1: Mean pressure gradient (Doppler) of the me-
chanical mitral valve before (A) and after (B) surgical re-
moval of thrombus on the valve discus. 

Figure 2: Surgical preparation of thrombus removed from 
the mechanical mitral discus and the left atrium.

Discussion

 The annual incidence rate of prosthetic valve thrombosis varies from 0.1% to 5.7%, and it is more 
common in mechanical prosthesis in mitral and tricuspid positions. Pulmonary embolism, venous and arte-
rial thrombosis have been reported in hospitalized patients with COVID-19 [1]. COVID-19 infection causes 
cytokine storm, hypoxic injury, hypercoagulability, increased platelet activity, and endothelial damage [2]. 
The coagulation changes associated with COVID-19 suggest the presence of a hypercoagulable state that 
might increase the risk of thromboembolic complications. Furthermore, immobilization and vascular da-
mage are other factors that can increase the risk of thrombosis [3]. The acute arterial vasculopathy related 
to COVID-19 is diverse and associated with a high risk of death. As it is reported in a recent study of 531 
COVID-19 adult inpatients, 30 (5.6%) experienced arterial thrombotic events, which happened at a median 
of 11 (5-20) days after the first symptoms of infection; occurred at patients in high-risk according to tradi-
tional cardiovascular risk factors. An atypical pattern, such as thrombosis of the aorta, upper limb, or renal 
arteries or cerebral microvasculopathy was noted and was associated with an in-hospital mortality rate of 
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40% [4]. A case of a patient with COVID-19, who developed a pulmonary embolism and thrombosis of a 
biological mitral valve prosthesis, producing valve obstruction and stenosis was presented a few months 
ago [5]. Patients with COVID-19 may present hypercoagulability, causing the occurrence of pulmonary 
thromboembolism and in some cases also thrombosis of heart valve prosthesis, as was the case for this 
patient 2 weeks after he was discharged from the hospital for COVID-19 pneumonia. With these findings, 
they supported the recommendation of a prolonged anticoagulation strategy at full therapeutic doses after 
discharge of selected COVID-19 patients, particularly those with valve prosthesis, including biological ones. 
Another case of acute thrombosis of mechanical aortic prosthesis in a 65-year-old patient with COVID-19 
infection and recent acute myocardial infarction was described recently [6]. Despite full subcutaneous 
anticoagulation, the patient presented thrombosis of the valve prosthesis, which was probably related to 
the hypercoagulability represented by COVID-19 infection, in conjunction with the hemodynamic changes 
caused by recent acute myocardial infarction, which generates a stunned myocardium with consequent 
reduction in dilution and washout of the periprosthetic coagulation activating factors, contributed to the 
thrombosis of the mechanism [6,7]. Our patient was the first one reported after COVID-19 infection with 
mechanical mitral valve thrombosis and presentation of a large thrombus in the left atrium, which may 
played a significant role in valve thrombosis, even though she was under optimal anticoagulation therapy. 

 Despite limited evidence the use of anticoagulation as primary prevention in COVID-19 patients has 
been proposed and some scientific societies have already made some recommendations about the anticoa-
gulation management. They also include the administration of anticoagulant therapy up to 45 days after 
hospital discharge if there are thrombotic risk factors (eg, reduced mobility, active cancer, elevated d-dimer 
> 2 times the upper limit of normal) and low risk of bleeding [8].

 Patients with COVID-19 may present a hypercoagulable state. This stage can induce thromboembo-
lic events. A prolonged anticoagulation therapy at therapeutic doses in hospitalized and after discharge of 
selected COVID-19 patients, could be discussed especially in those with valve prosthesis. The role of CO-
VID-19 in thromboembolic events and the clarification of the duration and the dosage of anticoagulation in 
these specific subgroups remains to be discussed.
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