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Rare Presentation of Factor V Leiden Mutation: Aortic Valve Thrombosis with Concomitant Sinus of Valsalva Aneurysm 


Abstract
Factor V Leiden mutation is commonly associated with venous thromboembolism. Although there are cases reported with prosthetic valve thrombosis, no native valve thrombosis has been reported in the literature. In this case report, we presented the concomitant aortic valve thrombosis and sinus of Valsalva aneurysm in a patient with a Factor V Leiden mutation. To the best of our knowledge, our case is the first in the literature.
Case Report
A 35-year-old male patient with complaints of dyspnea, chest pain and numbness in the bilateral arms presented to our emergency department. The patient had a history of heterozygous factor V Leiden mutation, diabetes mellitus, chronic pancreatitis due to hypertriglyceridemia, splenic vein and portal vein thrombosis with percutaneous transhepatic cholangiography (PTC) catheter implantation due to recurrent cholangitis attacks, and cholangiosepsis. Fever was 39 ℃, blood pressure was measured 98/67 mmHg. Physical examination revealed a 3/6 systolic murmur in the mitral area, ascites and hepatomegaly. Electrocardiography showed the atrial flutter rhythm with a resting heart rate of 111/min.  Ischemic changes were not detected.
A complete blood count revealed elevated white blood cell count of 15,15 x103 /mm3 (4,3-10,3), anemia with a hemoglobin and hematocrit of 9,44 g/dL (11-14) and 31,08 % (41-53) respectively. His C-reactive protein (CRP) was elevated at 63,08 mg/dL (normal <5 mg/dL) and procalcitonin of 0,36 ng/ml was within normal range (upper limit 0,5 ng/ml). INR was 2,4 because of warfarin therapy.
Transthoracic echocardiography showed enlarged left atrium. Left ventricular wall thickness were increased and wall movements were globally hypokinetic. Left ventricular ejection fraction was calculated as 53% by biplane Simpsons method. The septa were intact. Pericardial fluid was not detected. Severe mitral regurgitation was observed. The aortic valve had three cusps. In the parasternal short and long axis view, a large, mobile mass on the non-coronary and left coronary cusps, extending into the left ventricle was detected. (Fig 1A,1B) 
It contained non-homogeneous lytic lesions and was moving into the left ventricle in the systole.
No distinction was made between thrombus and vegetation. Meropenem and vancomycin treatment was initiated because diagnosis of infective endocarditis could not be excluded, and warfarin treatment was continued due to the factor V Leiden mutation.
Transesophageal echocardiography was performed on the third day of treatment, the mass was measured in dimensions of 1.6 cm x 1.4 cm with decreasing in size and was considered as a thrombus.(Fig 2) In the aortic root, the left and right sinus of Valsalva were aneurysmatic. (Fig 3, 4A, 4B) The wall thickness of the aortic root increased and it was measured 7 mm. In the follow-up, he did not have a fever, and on the seventh day of treatment, after the blood culture was identified as MSSA (methicillin sensitive staphylococcus aureus) and the PTC catheter culture as enterobacter spp, antibiotherapy was revised as vancomycin and ampicillin-sulbactam. However, the mass sizes are the same in the control transthoracic echocardiography.
During the warfarin treatment, the patient was followed up with an effective INR level, and the control transthoracic (Fig 5A) and transesophageal echocardiography performed on the twenty-first day showed complete loss of mass (Fig 5B), and in addition to the previous echocardiographic severe aortic insufficiency was detected. (Fig 6)
The current mass was evaluated as thrombus due to regression with warfarin, echocardiographic appearance of the mass, no reproduction in blood cultures except one bottle, no fever during follow-up, dramatically decrease of C-reactive protein values on the second day of treatment, and patient history of extensive thrombosis. He was discharged under warfarin and oral amoxicillin-clavulanic acid due to thrombosis and enterococcal growth in the catheter culture. The surgical repair of aortic root aneurysm was planned.

Discussion

Factor V G1691A mutation is one of the two most common mutations in hereditary thrombophilia. Replacing arginine with glutamine amino acid at position 506 in factor V protein results in activated protein C resistance and an imbalance between hemostasis and thrombosis. It is named as the Factor V Leiden mutation due to the first discovered center.¹
Factor V Leiden is characterized by the reduced anticoagulant response to activated protein C and increased risk of deep vein thrombosis. Deep vein thrombosis is the most common type of venous thromboembolism and most common in the lower extremities. Factor V Leiden mutation in deep venous thrombosis, pulmonary embolism, unusual localizations, and thrombosis in brain liver veins are among the diagnoses that should be considered. Factors such as age, obesity, cancer, immobility, hospitalization, surgery, trauma, pregnancy, oral contraceptive use, chronic diseases such as diabetes mellitus and airway travel further increase the risk of thrombosis in factor V Leiden mutation.²
In heterozygous factor V Leiden mutation, the risk of venous thromboembolism increased 3-8 times and 90 times than in homozygous carriers. The rate of the heterozygous carrier in the Caucasian race is 3-5%, for the first time, the rate of patients belonging to the Caucasian race with venous thromboembolism is up to 18%. ³
Studies have proven that factor V Leiden mutation is associated with portal vein thrombosis and Budd-Chiari Syndrome independent of the underlying cirrhotic process. ¹
It is also thought that factor V Leiden mutation has a mild effect on arterial thrombosis. These discussions can be explained by the moderately functional consequences of activated protein C (APC) resistance caused by this polymorphism, and the requirements of additional genetic and environmental risk factors and trigger factors responsible for the development of a thrombotic event.⁴ Besides, there are case reports of young myocardial infarction patients with heterozygous mutations. ⁵᾿⁶ 
However, to date, there is no reported case of native aortic valve thrombosis with Factor V Leiden mutation in the literature.
The case had a history of pancreatitis, splenic vein thrombosis, and portal vein thrombosis due to hypertriglyceridemia. Hypertriglyceridemia can be evaluated as both the etiological factor and result of acute pancreatitis. Triglyceride levels above 1000 mg/dl can trigger acute pancreatitis.⁷ Complications of acute pancreatitis include sterile pancreatic necrosis, infected pancreatic necrosis, chronic pancreatitis, pancreatic pseudocysts, pancreatic fistulas, splenic vein thrombosis, pancreatic acid, pseudoaneurysm of splenic artery and gastroduodenal artery, and  respiratory dysfunction.⁸  Coagulation anomalies in acute pancreatitis range from mild intravenous thromboembolism to disseminated intravascular coagulation. Shinovvara explains hypercoagulation in acute pancreatitis with increased levels of fibrinogen and factor VIII in plasma.⁹
An aneurysm is a phenomenon when the expected vessel diameter increases more than 1.5 times according to age, gender, and body weight, less increases are called ectasia. Aortic aneurysms are most common in the sixth and seventh decades and are 2-4 times more common in men than in women. ¹⁰᾿¹¹ 
Aortic aneurysm causes are degeneration, connective tissue diseases (Marfan syndrome, Loeys – Dietz syndrome), aortic valve congenital anomalies (bicuspid aortic valve, unicuspid aortic valve, Turner syndrome), genetic causes (familial aortic aneurysms (non-syndromic), genetic variants).¹²
Atherosclerosis is the most common cause of aortic aneurysms. The increase of matrix metalloproteinase activity responsible for tissue homeostasis is an important factor in pathophysiology.¹³ Histopathology of aortic aneurysms was described by Gsell and Erdheim in 1928-1930 as “cystic medial necrosis” consisting of necrosis of smooth vascular muscle cells, destruction of elastic fibers and proliferation of basophilic ground substance in cell-free areas.¹⁴ The term “media degeneration” is more appropriate since cyst and necrosis are not seen today.¹⁵ As a result of this degeneration, aortic distensibility decreases and wall stress increases with increasing blood pressure and aortic diameter according to Laplace's law. ¹⁶ 
 In our case, there is intense atherosclerosis initiated by the Factor V Leiden mutation and hypertriglyceridemia and contributed by the cirrhotic condition. The accompanying aortic root aneurysm can be explained by this etiology, but concomitant connective tissue diseases and other causes should also be investigated.
In conclusion, Factor V Leiden mutation is a serious condition mostly observed with venous thromboembolism, but it is rarely seen in native valve thrombosis. Besides that, aortic aneurysms rarely accompany valve thrombosis. However, it is important to start aortic aneurysm screening at an early age in patients with intense atherosclerosis. 
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Figure Legends:
Fig 1A: Transthoracic echocardiography (TTE) of parasternal long axis view demonstrating a large, mobile mass (arrow) on the cusps of aortic valve.
LA: Left atrium, LV: Left ventricle, RV: Right ventricle
[bookmark: _GoBack]Fig 1B:  Transesophageal echocardiography (TEE) of short axis view demonstrated a mass containing lytic lesions (*)  on the cusps of aortic valve.
LA: Left atrium, RA:Right atrium, RV: Right ventricle, AV: Aortic valve
Fig 2: TEE  demonstrated relatively decreased thrombus in the follow-up.
LA: Left atrium, RA:Right atrium, Ao: Aort
Fig 3: Parasternal long axis view showed the thrombus with aortic root aneurysm.
LA: Left atrium, LV: Left ventricle, RV: Right ventricle
Fig 4A:  TEE of long axis demonstrating mobile mass (arrow) in the aortic valve with concomitant sinus of valsalva aneurysm.
LA: Left atrium, LV: Left ventricle, Asc AO: Ascending aorta
Fig 4B: TEE of short axis demonstrating mobile mass in the aortic valve with concomitant sinus of valsalva aneurysm.
LA: Left atrium, RA:Right atrium, AV: Aortic valve
Fig 5A: Complete loss of mass in the control TTE in the follow-up.
LA: Left atrium, RA:Right atrium
Fig 5B: Complete loss of mass in the control TEE.
LA: Left atrium, RA:Right atrium, RV: Right ventricle
Fig 6: Severe aortic insufficiency (arrow) in the control TEE.
LA: Left atrium, LV: Left ventricle, Asc AO: Ascending aorta





