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Purpose of this research is to evaluate the leaflet and bulging sinus profile
effect on valve opening-closing mechanism of ePTFE valve introduced by Prof. Yamagishi of Kyoto
Prefectural Medical University. This valve has bulging sinus and good clinical record for Right
Ventricular Out Flow Track Reconstruction. First year research was to evaluate bulging sinus size on
valve opening area change using aorta as working model. Importance of vortex inside the bulging sinus and
leaflet profile shape were observed and analyzed using Dynamic PIV flow field analysis. Second year
research included more finely varied bulging sinus size aiming to broaden the scope of research. Final
research was to execute experiment using live-sized ePTFE valve model and facility. Similar results were
obtained using new model and facility. Results also clarified that movement of vortex inside the bulging
sinus of new model behaved differently.
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Fig.1 Photographs showing test valve with strut
model used for this study?

Fig.2 Photographs showing test aorta models used for

this study: 50% Sinus of Valsalva (left), Normal Sinus

of Valsalva (center), and 150% Sinus of Valsalva
(right)?
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Fig.3 Pulsatile facility and test conditions used for
this study®
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Fig. 4 Figure shows the typical velocity vector
immediately after the valve open for the Aortic
flow with (left) and without (right) Sinus of
Valsalva®
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Fig. 5 Vortex center movement as affected the sinus
of valsalva: Glycerol-water solution?
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Fig. 6 Opening area comparison for the aortic flow
various sinus of valsalva: water solution, pressure
set at 120/90 mmHg®
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Fig./ Photographs showing test aorta models used tor
this study: (a)Straight, (b)25% reduced model,(c)
50% reduced model, (d)Normal model, and (e)150%
model®
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Fig.8 Photographs showing test valve with strut
model used for this study: (a) variable size
valve with unfan-shaped leaflet, (b) fix size
valve with unfan-shaped leaflet, (c) fix size
valve with fan-shaped leaflet®
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Fig. 9 Opening area comparison for the aortic
flow with different degree of bulging sinuses:
variable size valve with unfan-shaped leaflet ;
Water solution®
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Fig. 10 Opening area comparison for the aortic
flow with different degree of bulging sinuses:
fix size valve with unfan-shaped leaflet; Water
solution®
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Fig. 11 Homemade PCV valve with strut:
unfan-shaped leaflet®

Fig. 12 Silicone ePTFE valve conduit
model used for this experimental study:
1.0x Bulging sinus (left) , 0.75x Bulgin

sinus (middle), 0.2x Bulging sinus(right(ﬁ]
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Fig. 13 Assembled ePTFE valve conduit model
used for this experimental study®
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Fig. 14 Opening area comparison for the ePTFE
valve conduit with different degree of bulging
sinuses: fix size valve with unfan-shaped leaflet ;
Water solution®
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