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Impact of sinus Valsalva formation in valved conduits on prosthetic valve function
placed in low pressure circulatory system; an ex-vivo comparative study
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The aim of this study is to elucidate a role of sinus Valsalva in a low pressure
circulatory system by comparing hemodynamic performance of tested prosthetic valves in a composite graft
with or without sinus formation. Composite grafts consisted of Dacron grafts with or without sinus
formation incorporated with commercially available prosthetic valves (one type of mechanical valves and 2
bioprosthetic valves) were prepared. Mock circulation was constructed so as to replicate the low pressure
circulatory system.

Vortex flow was observed by an overhang part corresponding to a Valsalva sinus by echodynamography in all
valves. When the sinus was present, decreased energy loss was obtained and the opening performance of
valve was improved in one of the bioprosthetic valves. However regurgitant flow was increased by the
presence of the sinus in all valves. It is further necessary to evaluate the movement of leaflet in order
to investigate these phenomena.
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Engineering analysis of the effects
of bulging sinuses in a newly designed
pediatric pulmonary heart valve on
hemodynamic function. Suzuki et al. J
Artif Organs. 2012 Mar;15(1):49-56.
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