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Background: Cause of ascending aortic dilatation (AAD) with congenitally bicuspid aortic valves (CBAV) is an issue of controversy.  Some believe that dilatation is caused by exposure of the aortic wall to turbulent flow; others believe that the anomaly is of genetic origin. This was studied in vitro experiments and on pathological specimens.
Methods: Human cryopreserved aortic roots with CBAV were thawed and studied in a left heart simulator. The valve function and flow patterns were studied morphologically by measuring pressure, flow-rate and wall vibration. Changes in the aortic wall of fetal hearts containing CBAV with or without additional anomalies were studied histologically.
Results: All aortic roots with CBAV’s were morphologically stenotic to various degrees even absent of clinical history suggesting aortic valve disease or presence of measurable transvalvular pressure-gradients. There was significant turbulence and wall-vibration in the ascending aorta in all specimens. Histological studies of ascending aortas in fetal hearts with isolated CBAV were normal, but exhibited abnormalities if CABV was associated with other cardiovascular anomalies.
Conclusions: CBAV’s are inherently stenotic, generate turbulence and vibration, which leads to injury of the ascending aortic wall and predisposes for “post-stenotic” dilatation. This pre-disposition is enhanced by the presence of other inborn anomalies.  

