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Abstract
Patients with prosthetic cardiac valves are at high risk for thromboembolic complications and need life long anticoagulation with warfarin, which can be associated with variable dose requirements and fluctuating level of systemic anticoagulation and may predispose to thromboembolic and or hemorrhagic complications. Prosthetic cardiac valve thrombosis is associated with high morbidity and mortality. A high index of suspi​cion is essential for prompt diagnosis. Transthoracic echocardiography, and if required transesophageal echocardiography are the main diagnostic imaging modalities. Medically stable patients can be managed with thrombolytic therapy and anticoagulation, while some patients may require surgical thrombectomy or valve replacement. We present a case report of a patient with prosthetic mitral valve and an unusually large left atrial thrombus with both thromboembolic and hemorrhagic complications.
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Core tip: Patients with mechanical prosthetic cardiac valves require life long systemic anticoagulation. Maintaining therapeutic anticoagulation consistently is challenging, given the variable dose requirements with warfarin, especially with dietary changes and drug interactions. We present a case of a patient with fluctuating control of anticoagulation, which led to an unusually large horseshoe thrombus in her left atrium and subsequent cerebrovascular complications. We also provide a review of literature, diagnostic modalities and treatment options.
INTRODUCTION
Patients with prosthetic cardiac valves are at high risk for thromboembolic complications and need life long anticoagulation with warfarin. Thrombosis of a mechanical prosthetic cardiac valve is a serious complication with high morbidity and mortality. Advance​ments in valve design and surgical techniques have improved prognosis but thrombo-embolism remains a source of complications in patients with mechanical prosthetic cardiac valves[1,2]. Warfarin is the only oral anticoagulant approved for systemic anticoagulation in patients with prosthetic cardiac valves. However, warfarin has been associated with variable dose requirements related to common genetic polymorphisms influencing their metabolism, varying amounts of dietary intake of vitamin K and interactions with other drugs being used concomitantly[3-5]. Fluctuating level of systemic anticoagulation may predispose to thromboembolic and or hemorrhagic complications. We present a case of a patient with a mechanical bi-leaflet mitral valve prosthesis who presented to our institution with an unusually shaped and large sized left atrial thrombus. The case exemplifies a recognized complication in this patient population and is followed by a review of literature including pathogenesis, clinical presentation and treatment options.

CASE REPORT

A 77-year-old female with medical history of severe rheumatic mitral stenosis treated with mitral valve replacement with 31 mm St. Jude mechanical bilea​flet valve was brought to our emergency room with acute onset of right sided weakness and altered mental status by emergency medical services (EMS). Per a family member patient had complained of not feeling well and while EMS was being contacted, she became unresponsive. EMS intubated the patient for airway protection. Upon arrival to our hospital the patient was unresponsive, with heart rate of 127/min, irregular rhythm, blood pressure of 127/55 mmHg and temperature of 36.6 degrees centigrade. On chest auscultation heart sounds were soft with no clear audible valve click. Bilateral lung air entry was decreased with scattered crepitations. Neurological examination revealed pupils reactive to light but deviated to the left and right arm and leg paralysis. The patient was admitted to the medical intensive care unit. Review of her medical record showed that she had labile control of systemic anticoagulation with warfarin, with interna​tional normalized ratio (INR) fluctuating between 1.4 to 3.5 in the past six months; INR was 2.3 on admission. Initial laboratory investigations revealed leukocytosis, with white blood cells at 34.4 k/mL, hemoglobin 10.1 g/dL, platelets 845 k/mL, sodium 144 meq/L, blood urea nitrogen 23 meq/L and serum creatinine 0.7 meq/L. Electrocardiogram showed atrial fibrillation with ven​tricular rate of 113/min, with non-specific ST changes. Blood cultures were obtained and the patient was started on broad spectrum antibiotic coverage. Computed tomography (CT) scan of the head revealed no acute changes but old bilateral cerebellar lacunar infarcts and mild diffuse atrophy. An urgent transthoracic echocardiogram (Figure 1A) showed an oval shaped echo density (1.3 cm × 2.4 cm) attached to the atrial side of the mitral valve in a dilated left atrial cavity, likely representing a thrombus. Mean and peak pressure gradients across the mitral valve were 4 and 14 mmHg respectively (Figure 1B), which were similar to the gradients post-valve implantation. The left ventricular systolic function was mildly decreased with ejection fraction of 40%-45%. 

Subsequently transesophageal echocardiogram was performed which revealed a horseshoe shaped, partially mobile, echo density, consistent with thrombus around the sewing ring of the mechanical valve on the left atrial side (Figure 2). Neurology team recommended anticoagulation with therapeutic intravenous heparin at 12 units/kg body weight per hour without initial bolus. Meanwhile patient deteriorated clinically with hypotension not responsive to fluid challenge and decreasing urine output and patient was started on pressor support. Repeat CT scan of the head showed interval development of extensive hypodensity in the left frontal, parietal, insular and temporal lobes and involving the left basal ganglia, with associated petechial hemorrhages. Heparin was subsequently discontinued due to intracerebral hemorrhage (ICH) seen on computed tomography of the head. The patient was initially anticoagulated with therapeutic intravenous heparin, which was subsequently discontinued due to ICH seen on computed tomography of the head. Thrombolytic therapy was contraindicated due to ICH. The patient passed away after withdrawal of life support per family’s wishes.

DISCUSSION
According to a meta-analysis by Cannegieter et al[6], the incidence of valve thrombosis in prosthetic heart valve recipients was 1 per 100 patient-years in patients on warfarin therapy and around four times higher in patients on no anticoagulation therapy. The incidence of thrombosis was twice as likely for prosthetic valves in the mitral position as compared to the aortic position. Caged ball valves have a higher incidence of thrombosis compared to tilting disc and bileaflet valves[6]. Lengyel[7] reported the incidence of prosthetic cardiac valve thrombosis to be between 1%-4% despite adequate anticoagulation. Prosthetic mechanical valves in the mitral or tricuspid position, first generation Ball-cage and tilting-disc mitral valves have higher incidence of thrombosis. The pathogenesis of thrombosis is likely multifactorial, depending upon the thrombogenic effect of prosthetic material, left atrial geometry and function, presence of atrial fibrillation, inadequate anticoagulation, altered transprosthetic blood flow and any other cause for hypercoagulable state such as malignancy or drugs[8-11]. Inadequate anticoagulation could be a result of variable dose requirements of warfarin. Three new oral anticoagulants (NOACs) - dabigatran, rivaroxaban and apixaban are approved for systemic anticoagulation for patients in atrial fibrillation but not approved for patients with prosthetic cardiac valves. NOACs have several advantages over warfarin, including less dietary interference with their metabolism, fewer drug inter​actions and a more predictable anticoagulant effect that allows for administration of NOACs in fixed doses without the need for routine coagulation laboratory monitoring[12]. The RE-ALIGN study evaluated the use of dabigatran in patients with mechanical heart valves. The trial was terminated early because of excess of thromboembolic and bleeding events among patients in the dabigatran group[13]. Hence despite shortcomings, warfarin is the only oral anticoagulant approved for anticoagulation in patients with prosthetic cardiac valves for now.

Clinical features suggestive of cardio-embolic source include sudden onset of symptoms, loss of con​sciousness at onset, rapid regression of symptoms, simultaneous or sequential strokes in different arterial territories, or evidence of embolism to other organs. Presence of bi-hemispheric cerebrovascular, combined anterior and posterior circulation, or bilateral or multilevel posterior circulation infarcts on CT scan of the head are suggestive of cardioembolism[14]. In our patient’s case the presentation was acute, with rapid deterioration in neurological status. Initially the head CT scan showed bilateral old infarcts, suggestive of cardioembolic source. However, the new infarcts on repeat imaging were extensive and confined to the left hemisphere. 

Clinical presentation for patients with thromboembolic complications may vary from being asymptomatic to dyspnea, cardiogenic shock, cerebral or peripheral embolic episodes. Loss of prosthetic valve click on clinical examination may be suggestive of prosthetic valve thrombosis. Transthoracic echocardiogram is the initial diagnostic tool and provides information about valvular morphology and function. Transesophageal echocardiography is often required to provide more accurate images and to distinguish between pannus and thrombus. A thrombus has usually an echodensity similar to the myocardium while pannus appears more hyperechoic[15]. Fluoroscopy may also be useful for assessment of valve function by showing restriction of valve leaflet movements in case of prosthetic valve thrombosis[16]. 

Treatment options include thrombolytic therapy, surgical thrombectomy or surgical replacement of the valve. Depending on the clinical status of the patient, surgical mortality can be as high as 69%. Throm​bolytic therapy can also result in thromboembolic com​plications or hemorrhage[17]. Cáceres-Lóriga et al[2], have recommended that in all patients with confirmed right-sided prosthetic valve thrombosis initial treatment should be intravenous thrombolytic therapy, with serial echocardiograms. Thrombolytic therapy may be repeated if required and urgent surgical consultation for valve-replacement should be sought for failure of thrombus resolution. Medically stable patients can be managed with thrombolytic therapy and then continued anticoagulation.

Thrombosis of mechanical prosthetic cardiac valves is associated with high morbidity and mortality and treatment options available can also be associated with serious complications. This mandates the need for high clinical suspicion for thrombosis when a patient with a prosthetic cardiac valve presents with shortness of breath or with an embolic event.
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COMMENTS
Case characteristics

Acute onset of right sided weakness and altered mental status.

Clinical diagnosis

Unresponsive patient in atrial fibrillation with right arm and leg paralysis.

Differential diagnosis

Computed tomography (CT) scan of the head done to diagnose acute cerebrovascular accident and transthoracic echocardiogram done to evaluate for cardiac source of emboli.

Laboratory diagnosis

Laboratory tests showed elevated white cell count with mild anemia and subtherapeutic international normalized ratio (INR).

Imaging diagnosis

Initial CT scan of the head showed old bilateral infarcts and repeat CT head showed left frontal, parietal, insular and temporal lobes and involving the left basal ganglia, with associated petechial hemorrhages.

Treatment

Patient started on broad spectrum antibiotics for possible sepsis and initially started on intravenous heparin for subtherapeutic INR, but heparin discontinued due to subsequent intracerebral petechial hemorrhages.

Related reports

The authors have included references from the study by Cannegieter et al about thrombosis and bleeding complications in patients with mechanical cardiac valves. The authors have also reviewed and included in manuscript the manuscript by Barbetseas et al which explains how to differentiate thrombus from pannus.

Term explanation 

Polymorphisms: Occurrence of more than one form; Thrombogenic: Promoting thrombosis.

Experiences and lessons

Maintaining therapeutic INR in patients with mechanical prosthetic cardiac valves is critical and high index of suspicion is required for early diagnosis of complications associated with prosthetic valves.

Peer-review

The authors present a clinical note of a 72-year-old female patient suffering from an ischemic stroke of embolic etiology secondary to thrombosis of mechanical prosthetic cardiac valve. This information is interesting from a clinical point of view.
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Figure Legends
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Figure 1  Prosthetic mitral valve thrombosis. A: Transthoracic two-dimensional echocardiogram in apical four-chamber view; B: Transthoracic continuous wave Doppler across mitral valve. Bi-leaflet prosthetic mitral valve seen with echo density, suggestive of thrombus, attached to the atrial side of the bi-leaflet prosthetic mitral valve. The maximum peak gradient across the prosthetic mitral valve is 14 mmHg and mean peak gradient 4 mmHg.
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Figure 2  Transgastric views showing horseshoe shaped thrombus around the prosthetic mitral valve suture line.
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