P57. Effect of Design and Material Defects on Function of Stented Bioprostheses
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PRIVATE
OBJECTIVES: Each bioprosthesis is unique with its design and with very individual valve structure. The aim of the study was: 1) to determine the links between hydrodynamic and design features favorable for mitral or tricuspid position using hydrodynamic tests; 2) to evaluate and classify the valve defects negatively affecting bioprosthetic function. 

METHODS: 46 stented “KemCor” porcine aortic bioprostheses (26-32 mm in diameters) preserved with diepoxy compound were tested. Two pulsatile flow duplicators were used. The first one simulated mitral (Patrium=10-12, Pventricle=100-150 mm Hg) or tricuspid (Patrium=4-5, Pventricle=40-50 mm Hg) position. The second one was within the ISO 5840 guidelines and provided valve functioning computer visualization. Effective orifice area (SEOA, cm2), pressure drop (dP, mm Hg) and regurgitation volume (Vr, ml/beat), coaptation size (C, mm), thickness of different leaflet areas were determined.

RESULTS: The optimal features were established:
- for mitral bioprostheses - SEOA>2.0 cm2, dP<2.8 mm Hg, C=2.5-4.0 mm, Vr<4.7 ml/beat;
- for tricuspid bioprostheses - SEOA>1.8 cm2, dP<2.2 mm Hg, C=1.0-3.5 mm, Vr<2.5 ml/beat;
- “universal” bioprostheses maybe: SEOA>2.0 cm2, dP<2.2 mm Hg, C=2.5-3.5 mm, Vr<2.5 ml/beat;
The following material defects affect negatively the bioprosthetic functioning:
1) Connective tissue bulk (>3 mm) in the one leaflet base or those of 2-3 mm in two or every leaflets. SEOA is smaller by 30%, dP is higher by 20% The bulk <2 mm in one leaflet doesn’t effect on bioprosthetic function.
2) Connective tissue bulk in the one commissure area decreases SEOA and increase dP by 10%.
3) Linear thickness along the free leaflet edge >0.38 mm makes SEOA smaller by 15-30%, dP higher by 15-20%.
4) Asynchronous leaflets opening makes SEOA smaller by 10-15%, dP higher by 15%, Vr higher by 20%.

CONCLUSIONS: 1. The implantation position of stented bioprosthesis should be determined according to pre-clinical tests.
2. The bioprosthesis is not suitable for clinical use if one significant or two and more non-significant defects are revealed.



