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stenosis, which was found occasionally during an elective operation for ascending aorta
replacement surgery. The location of the thrombus was just at the orifice of left coronary artery,
which produced the atherosclerosis-like symptoms such like exertional chest tightness and dys-
pnea. And these are no apparent predisposing causes of thrombosis could be ascertained post-
operatively. The patient is in excellent condition 6 months after the operation. The lesson we
learned from our case is that when the patient’s symptom can’t correspond with his or her
diagnosis, we should ask more questions, evaluate the patient thoroughly and make the differ-
ential diagnosis as possible as we can. And the surgery can be performed aggressively when
patient’s symptoms cannot be figured out by physical examination, not only for pathologic
confirmation but also for the prevention of life-threatening complications that can caused by
either condition.

1. Introduction

We present the case of a patient with an organized thrombus formation on a native bicuspid aortic valve (BAV), without calcifi-
cation or stenosis, found incidentally during elective ascending aorta replacement surgery. No apparent predisposing causes of
thrombosis were identified postoperatively. The patient was in excellent condition 6 months postoperatively.

1.1. Case presentation

A 58-year-old male, with an unremarkable medical history, presented to our institution with a 2-year history of chest tightness on
exertion and shortness of breath (SOB). He had two episodes of acute onset syncope with an unknown cause. Multidetector computed
tomography angiography revealed an ascending aortic aneurysm (Fig. 1A), the diameters of the ascending aorta and sinus of Valsalva
were 49 and 40 mm, respectively. Transthoracic echocardiography revealed mild aortic regurgitation of the BAV. Since the ascending
aortic aneurysm and mild aortic regurgitation could not explain the patient’s symptoms, which included chest tightness, dyspnea, and
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Fig. 1. (A) Multidetector computed tomography angiography revealed an ascending aortic aneurysm. (B) Coronary angiography showed that blood
perfusion was quite slow in the left coronary artery but with no evidence of significant atherosclerosis ( supplementary files can see this pro-
cess obviously ) .

syncope, other probable causes were explored. Atherosclerosis could generate exertional chest tightness and SOB, while cerebro-
vascular disease and Stokes-Adams might trigger syncope. Therefore, coronary angiography, transcranial Doppler (TCD), and
ambulatory electrocardiography monitoring were performed. Coronary angiography demonstrated slow blood perfusion in the left
coronary artery (LCA), but there was no evidence of significant atherosclerosis (Fig. 1B and Supplementary Video). No abnormalities
were seen on TCD and a Holter monitor. According to the American College of Cardiology/American Heart Association valve disease
guidelines, patients with BAVs, with smaller aortic diameters, should undergo surgery. Thus, an elective ascending aortic replacement
surgery was performed.

After median sternotomy and initiation of cardiopulmonary bypass, the ascending aorta was cross-clamped and incised during
cardiac arrest. After aortotomy, the BAV with left-right fusion was present. An incidental, organized thrombus was exposed at the LCC
of the aortic valve, directly covering most of the LCA’s ostium (Fig. 2A and B). However, the mass attached to the aortic surface of the
LCA cusp was not seen on transesophageal echocardiography. The thrombus measured approximately 1 x 0.8 cm. After excision of the
thrombus, inspection of the valve showed no abnormalities. Thus, valve replacement was not necessary. Histopathological exami-
nation confirmed that the excised mass was an organized thrombus (Fig. 3). Thrombus formation on the orifice of the LCA explains the
patient’s exertional chest tightness, SOB, and syncope, and was likely to cause the changes seen on left coronary angiography. The
patient’s postoperative course was uncomplicated.

Thrombus formation is associated with a hypercoagulable state, certain autoimmune diseases, and malignancies. His postoperative
blood examination included antithrombin III, protein C, protein S, C3/C4, fibrinogen, prothrombin time, plasminogen, blood count,
erythrocyte sedimentation rate, lupus anticoagulants, anticardiolipin antibodies, antiphospholipid antibodies, and tumor markers.
Microbiological tests, including blood and tissue cultures were negative, and there was no evidence of infective endocarditis. The
patient was discharged on the fifth postoperative day. A 3-month therapy of warfarin and lifelong aspirin were prescribed as
anticoagulants.

2. Discussion
We present a case of sinus Valsalva thrombosis in a patient with an ascending aneurysm and BAV. The thrombus was located at the

orifice of the LCA, and produced atherosclerosis-like symptoms such as exertional chest tightness and dyspnea. We attempted to
ascertain the primary cause of native aortic valve thrombosis by performing blood tests screening for coagulation disorders,

Fig. 2. (A) Mass was exposed at the left coronary cusp of aortic valve just after aortotomy. The intraoperative photograph demonstrates that the
surface of the aortic valve seemed to be normal and the leaflets were thin. (B) Macroscopic image of 1.0 x 0.8 cm sized thrombotic mass.



S. Ren et al. Heliyon 9 (2023) 18463

Fig. 3. Excised mass was confirmed as an organized thrombus by microscopic study.

autoimmune diseases, and tumor markers, all of which were negative. He had unremarkable results, except for bicuspid malformation
and an ascending aortic aneurysm. Organized thrombus formation in the native aortic valve has been reported as a rare complication of
BAV [1]. Thrombi with severe calcification or stenosis is commonly observed on the valve surface with severe calcification or stenosis
[2,3]. However, in our case, the aortic valve was well-conserved and functioning, and the organic lesion in the AV was mild. Toshimi
reported a case of an aortic bicuspid valve with thrombus formation without severe stenosis and calcification. However, this patient’s
condition was complicated by moderate aortic regurgitation, which caused a swirling current on the LV side, and an organized
thrombus was directly present on the valve surface [4]. We hypothesized that BAV may be a risk factor for thrombus formation.

BAV is the most common congenital heart malformation in 1-2% of the general population [5]. It carries a higher risk of com-
plications such as aortic dilation, valvular dysfunction, and even aortic valve thrombosis, which are commonly related to coagulation
disorders and may even occur spontaneously [2]. When two of the three leaflets of the AV fuse, the asymmetric BAV morphology alters
the normal application of the downstream jet and flow structures or patterns, and the swirling current produces shear stress that injures
the valve [6,7]. In addition, both the Valsalva sinus asymmetry and the interaction between the raphe and commissure may lead to a
tilted deployment that promotes blood stasis in these areas. Therefore, hemodynamic changes caused by morphological abnormalities
in the BAV may increase the propensity for microthrombus formation.

3. Conclusion

This case highlights that in patients presenting with exertional chest tightness and syncope, that can’t be explained by an ascending
aneurysm and BAV, a thorough evaluation should be performed. Echocardiography can be performed to focus not only on the cardiac
cavity but also on the AV surface and sinus of Valsalva, to determine any structural abnormalities. Spontaneous aortic thrombosis in
patients with BAV is a rare condition that can cause catastrophic events. One case reported by Han revealed an acute ST-elevation
myocardial infarction caused by idiopathic native aortic valve thrombosis in a healthy middle-aged man with no established car-
diovascular risk factor [8]. In addition, systemic thromboembolism, including cerebrovascular events, may occur secondary to
embolization from the aortic thrombosis of the BAV. Decision-making based on risk/benefit analysis may be challenging. Therefore,
surgery may be required when the patient’s symptoms cannot be determined by physical examination, not only for pathologic
confirmation, but also for preventing life-threatening complications that can be caused by either condition.
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