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PURPOSE: The authors present their investigations involving the two prevalent forms of degenerative aortic valve disease:  One involves the tri-leaflet aortic valve, the other the congenitally bicuspid aortic valve.
METHOD:  The studies were performed on (a) human aortic roots mounted in the left ventricular simulator and observed by 750 frames/sec cinematography, (b) by computer simulation, and (c) in long range in vivo observations in the rabbit-model. 

RESULTS:  The results indicate that the common denominator of the mechanism of different forms of aortic valve disease is abnormally high stresses exerted upon the leaflets. The mechanism by which these stresses are acting, are different in various anatomical situations. 

CONCLUSION:  Tri-leaflet aortic valve develops due to age-related stiffening and consequential loss of the pull-and-release function of the adjacent aortic wall.  Abnormal stress accumulation on the bicuspid valve, however, is caused by its inherent stenotic nature which exists already at birth and by the fact that diastolic pressure load is exerted upon the leaflets while they are still posed in “folded-approximation”.

