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Abstract 

 

Bicuspid aortic valve (BAV) is found to affect 1-2% of the Western population and represents 

the most common congenital cardiac disorder. BAV is associated with valvular dysfunction 

and aortopathy and its main clinical significance lies in its association with increased variable 

rates of progressive valve calcification and/or dilatation of the ascending aorta. Often 

significant aortic stenosis and/or regurgitation ensue. Sometimes BAV is associated with 

other forms of congenital heart disease particularly that of coarctation of the aorta. 

Furthermore the natural history of BAV often results in the need for extensive, corrective 

valvular and/or aortic surgery before the age of 60.  Both inflammatory activation and 

endothelial dysfunction have been considered as potential modulators of these changes; 

however the predominant pathophysiological bases’ are unclear. Data from endothelial nitric 

oxide synthase (eNOS) -/- mice and aortic biopsies in patients undergoing surgery suggest 

an association between eNOS deficiency and BAV though detailed evaluation of NO 

signalling in BAV is lacking. Furthermore, valvular and aortic degeneration varies widely 

among individuals with BAV. Both aortic stenosis and aortic dilatation in the context of BAV 

have shown to be associated with an inflammatory process. Therefore the relative impacts of 

inflammatory infiltration and endothelial dysfunction on valvular function and aortic dilatation 

in a cohort of patients with BAV were examined. 
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Methods: 

A case-control study of patients with BAV was performed together with a multivariate analysis 

within the BAV group in order to identify factors associated with: 

(a) Development of significant valvular disease. 

(b) Dilatation of the ascending aorta. 

(c) Differential valve: aortic disease.  

 

BAV patients and controls underwent evaluation of endothelial function with flow mediated 

dilatation (FMD) and plasma concentrations of asymmetric dimethylarginine (ADMA). 

Correlations with inflammatory markers, myeloperoxidase (MPO) and high sensitivity C-

reactive protein (HsCRP), endothelial progenitor cell counts (EPC) were also examined. 

Morphological and physiological assessment of the valve and ascending aorta was 

performed with transthoracic echocardiography (TTE) and magnetic resonance imaging 

(MRI). 

 

Results: 

 

Patients with BAV (n=43) and controls (n=25) were age and gender-matched. FMD was 

significantly lower in the BAV patient group (7.85% ± 3.48% vs 11.58%± 3.98%, p = 0.001) 

and these differences were age-independent on ANOVA. Within the BAV cohort, upon 
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multivariate analysis, correlates of peak aortic valve velocity (peak AVmax) were ADMA and 

MPO plasma concentrations (both p< 0.01), while increasing age was noted as an 

independent correlate of ascending aortic diameter (p<0.05). Furthermore, both low FMD and 

inflammatory activation were multivariate correlates of selectivity for valvular over aortic 

disease.  

 

Conclusions:  

 

While BAV is associated with endothelial dysfunction evident from low FMD and inflammatory 

activation (specifically MPO release), its structural impact primarily acts on the integrity of the 

valve, rather than the aortic structure. Confirmatory therapeutic interventions should be 

directed at reversal of these pathophysiological changes as well as slowing of disease 

progression. 
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