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Experimental and Clinical Studies for the Selection of Prosthetic Mitral Valve,
with Special Reference to Valve Performance and Durability

Naobumi Fujn
Department of Cardiac Surgery, National Cardiovascular Center
Department of Surgery, Shinshu University School of Medicine

As the majority of patients who require mitral valve replacement (MVR) also have atrial
fibrillation (Af), it is reasonable to select an appropriate valve which demonstrates the best
performance with concomitant Af. Five, different prosthetic heart valves, such as Hancock
pericardial xenograft (HP), low-profile Ionescu-Shiley xenograft (LIS), St. Jude Medical valve
(SJM), convexo-concave Bjork-Shiley valve (CBS) and Carpentier-Edwards supra annular xeno-
graft (CESA), were tested for their iz vitro hydrodynamic characteristics in sinus rhythm and
with Af. A cardiac catheterization study on patients with MVR was also undertaken. The valve
characteristics were evaluated by the pump (or cardiac) output and the effective orifice area
(EOA). In the clinical study, the durability of xenografts was investigated.

The following results were obtained. 1) With Af at 74 BPM, HP showed the best perfor-
mance, but at 148 BPM, LIS exhibited better hydrodynamic valve characteristics than HP. 2)
Although SJM was inferior to pericardial xenografts with Af, it showed better performance
than CBS. CESA exhibited the least satisfactory results among the tested valves. 3) . A high
frequency of valve dysfunction was observed with xenografts in the follow-up period.

The valve performances of pericardial xenografts were superior to those of mechanical or
porcine valves when Af was present, but the durability of pericardial xenografts was highly
questionable, Considering this undesirable complication, SJM appears to be the most appropriate
valve for MVR at present. Shinshu Med. J., 86 : 619-—630, 1988
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Table 1 Comparison of in vitro data obtained from two spherical

Bjoérk-Shiley valves

PR (BPM) | Q(1/min) SV (ml) dT (msec) mdP (mmHg) EOA (cm?)

60 3.23 53 240 5.4 2,41

80 4,09 51 240 5.1 2.35

1 100 4,53 45 235 4.9 2.17
120 4,59 38 220 5.6 1,82

140 4,35 31 170 7.6 1.65

60 3. 41 56 281 4.7 2.32

80 4,21 52 281 3.6 2,47

2 100 4,80 48 312 3.2 2,15
120 4, 44 37 191 6.2 1.93

140 4.14 29 167 7.2 1. 64

PR : Pulse Rate Q : Pump Output
dT : Diastolic Filling Time
EOA : Effective Orifice Area
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SV : Stroke Volume
mdP : Mean Pressure Gradient
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