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Case Report

Multimodal imaging in the assessment of quadricuspid aortic valve
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Abstract
Quadricuspid aortic valve (QAV) is a rare congenital anomaly of the aortic valve, with an incidence of 0.05-0.1%, often associated with aortic regurgitation. The condition typically presents between the ages of 46 and 50, with a slight male predominance. While diagnosis is generally made via transthoracic echocardiography (TTE), this method can occasionally fail to identify QAV, necessitating the use of transoesophageal echocardiography and cardiac computed tomography for more accurate assessment of valve morphology. We present the case of a 57-year-old male who experienced chest pain for three months. Although TTE revealed severe aortic regurgitation, it did not detect the QAV. The anomaly was ultimately identified through advanced imaging techniques prior to surgery, which confirmed the presence of this rare aortic valve morphology.
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Case report
A 57-year-old male with a history of acute rheumatic fever in childhood presented with chest pain that had persisted for approximately three months, predominantly at night. Initial evaluation with transthoracic echocardiography (TTE) revealed severe aortic regurgitation and fibrotic thickening of the aortic leaflets. However, the TTE did not identify the presence of a quadricuspid aortic valve (QAV). The anomaly was subsequently diagnosed through cardiac computer tomography (CT) which provided a detailed assessment of the aortic anatomy, revealing an aortic annulus size ranging from 27 mm, an aortic root diameter of 35 mm, and a sino-tubular junction diameter of 37 mm. The patient was scheduled for aortic valve replacement. Intraoperative transoesophageal echocardiography (TEE) was performed and confirmed the findings of the cardiac CT scan. The definitive confirmation of the QAV morphology was made by the surgeon after aortotomy. The patient had an uneventful postoperative course and was discharged without complications (Figs. 1 and 2).
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Fig. 1Cardiac TC, axial projection showing the quadricuspid aortic valve with asymmetric leaflets
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Fig. 2Transesophageal echocardiography showing quadricuspid aortic valve. LA: left atrium, RA: right atrium, RV: right ventricle



Discussion
Quadricuspid aortic valve (QAV) is a rare congenital anomaly, with a reported incidence of 0.05-0.1% [1] and a prevalence in the general population ranging from 0.013–0.043% [2]. It is frequently associated with aortic regurgitation (AR), and patients typically present between the ages of 45 and 50, with a slight male predominance [3]. While transthoracic echocardiography (TTE) is the most common diagnostic tool, it can occasionally miss the diagnosis, necessitating the use of transoesophageal echocardiography (TEE) or cardiac CT scan for more accurate assessment of the valve morphology [4].
The embryogenesis of QAV remains unclear, but it is believed to result from abnormal septation of the conotruncus or division of one of the three mesenchymal ridges that normally form the aortic valve cusps [5, 6]. True QAVs should be differentiated from pseudo-QAVs, which can result from conditions like bacterial endocarditis or rheumatic fever [6].
QAV was first identified at autopsy in 1862, and the first in vivo description was provided in 1968. Although QAV often presents as an isolated anomaly, it can be associated with other congenital heart defects in 18-32% of cases, including coronary artery anomalies, atrial septal defects, and ventricular septal defects [1, 7]. The most common complication of QAV is aortic regurgitation, but aortic valve stenosis and infective endocarditis have also been reported, albeit less frequently [7, 8].
Preoperative identification of QAV is crucial for recognizing associated anomalies that may impact surgical planning [9]. While TTE allows for early detection, its sensitivity may be insufficient, as demonstrated in this case report where the QAV was identified only after further imaging with cardiac CT and confirmed during surgery by TEE. Cardiac CT is particularly useful for visualizing valve anatomy, including leaflet coaptation and coronary ostia, which are essential for planning surgical intervention.
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