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Abstract (300 word limit)
Bicuspid aortic valve (BAV), which affects 1% of the general population, results from the abnormal fusion of the cusps of the aortic valve. BAV can lead to the dilatation of the aorta, aortic coarctation, development of aortic stenosis (AS), and aortic regurgitation. Surgical intervention is usually recommended for patients with BAV and bicuspid aortopathy. This review aims to examine 4D-flow imaging as a tool in cardiac magnetic resonance imaging for assessing abnormal blood flow and its clinical application in BAV and AS. We present a historical clinical approach summarizing evidence of abnormal blood flow in aortic valve disease. We highlight how abnormal flow patterns can contribute to the development of aortic dilatation and novel flow-based biomarkers that can be used for a better understanding of the disease progression. 
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Figure 2. Wall shear stress calculation. The white dashed lines represent the location where the
sample velocity profile was obtained. From these flow profiles, the shear stress rate and blood flow
spatial deformation, illustrated by the gold lines, can be estimated. The near wall region is the
boundary layer where the wall shear stress (WSS) forces occur. The WSS expresses the force per unit
area exerted in the fluid direction on the local vessel tangent (). (Top): a healthy control illustrated
the normal flow. (Bottom): bicuspid aortic valve illustrated the altered WSS produced via a right-left
cusp fusion.




