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Abstract : The sinus distal to the prosthetic heart valve influences the valve closure behavior and velocity field near the valve, therefore
affects the hydrodynamic performance of the prosthetic heart valve. In order to study the effects of valve distal geometry on the
hvdrodynamic performance of the prosthetic valves, mechanical bileaflet valve(SIMV), monoleaflel polymer valve(MIPV) and trileaflet
polymer valve(FTPV) are inserted in the tesl sections which have the straight and the sinus shape distal to the valve. Leakage volumes
and systolic mean pressure drops are measured in the pulsatile mock circulation flow loop. Leakage volumes are slightly less and systolic
mean pressure drops are higher in the sinus lest seclion comparing to those in the straight test section, but the differences are slatistical-
lv insignificant. Flow waveforms are analyzed in order Lo predict the valve closure hehavior. The distal sinus does not affect the closure
of the MLLPV, but early valve closure of SJMV is observed in the sinus test section. This effect is more significant in FTPV, and the re-
verse flow peak of FTPV is reduced in the sinus test section. Therefore the sinus distal o the valve can reduce the reverse flow jel
caused by sudden valve closure.
Key words : prosthetic hearl valve (2133, hydrodynamic performance( 4 &t A%), distal sinus($3F 25 %), valve closure behav-
lor(# €3 AE)
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Tyvpe

Monoleaflet Polvmer Valve

Bileaflet I\Ie(?h;mi&xl Valve
Flat Trileaflet Polymer Valve

SIMV
MELPY

Table 1. Specification of the tested prosthetic heart valves
FTIPV
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Fig. 1. Pictures of the tested prosthetic heart valves

SIMV(St. Jude Medical bileaflet mechanical heart valve), MLPV (monocleaflet polymer valve), FTPV(trilealet polymer valve)
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Fig. 2. Dimensions of the sinus test section (unit : mm)
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Fig. 4. Normalized flow waveform of MLPV

Flow rates(Q) are normalized by the maximum flow rate(Qmax).
The solid line and dotted line show the flow waveform in the
sinus test section and the straight test section, respectively
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Fig. 5. Normalized flow waveform of SJMV

Flow rates(Q) are normalized by the maximum flow rate(Qmax).
The solid line and dotted line show the flow waveform in the
sinus test section and the straight test section, respectively
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Fig. 6. Normalized flow waveform of FTPV

Flow rates(Q) are normalized by the maximum flow rate(Qmax).
The solid line and dotted line show the flow waveform in the
sinus test section and the straight test section, respectively

n
o o
rﬁrﬂ
moT
-0 'O

g
L g
).,
=
}"Irﬁ
2
=
2 o i
IS
|7 S o
P o
=

e
m&%#O
w2
;. o 1ir
oY L

o
ot ©

ol

t7] Al # sk ‘j-'vd”"ﬂ’\i“ °ak-49] w4% 7
Phase 3). Phase 294 Phase 302 Holxi=
ol fefo] ©gle] AlZtETt. MLPVE 2 #E%3 sinus
10] o] Phase 29|A Phase 329 #Ho|7} #43H, oj& %
2ol FASA AT e ol B £59

dA o] FAF G4 depn vk’ 4). SIMVe
Phase 2-3¢9] #Ho|7} @ A FRAME FASY, sinus
FRo) = 9zt fs vetda glem (2§ 5), ole ¥
Jo] sinus A1PHo M 4 Algsln )& Lfepdth

a0 og;.‘, do pr mR

i

9ot H4r OOy o i
OEL:PHF:L

R P St S

)

X ox J

o >
2 >
ng
Ol

d
d

iatd o A= 4% 301

0.04

0.03

0.02

Regurgitation volume/Stroke volun

0.01

0

%
g OWE oo'r’7l‘ UE, .:*E *JX}“ "'453 NERM EHE o
Fatg LEpHC) 2Rls +20(ETHANE LEdc)

Fig. 7. Regurgitation volume per stroke volume for the tested
valves

Open boxes and solid boxes are representing regurgitation vol-
umes for sinus and straight test section, respectively. Error bars
show +20(standard deviation)
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