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Summary

To determine the relative superiority of a prosthesis in the mitral position, in vivo hemodynamics
were examined by Doppler echocardiography, and the results were compared with other types
of mechanical mitral valves including 63 Bjérk-Shiley convexo-concave (BS) valves, 30 Duro-
medics (DM) valves, and 58 Medtronic Hall (MH) valves. For this comparison, the following indices
were evaluated: peak velocity of mitral low (PV), mitral valve orifice area (MVA), mitral valvular re-
gurgitation, New York Heart Association (NYHA) classification, pulmonary capillary wedge pressure
(PC), cardiac index (CI) and valve-related complications.

On Doppler echocardiograms, PV ranged from 1.2 to 2.0 m/sec with a mean of 1.6 m/sec. There
was no evident relationship between the PV and the valve size in each type of prosthesis, and no
significant difference in the PVs among the valves. The mean MVA was 2.6 cm? (25 mm DM, 25
mm MH), which was regarded satisfactory from a clinical standpoint. MVA increased with the in-
crease in the valve size in all types of valves, and of all sizes, MVA was larger in the DM and MH
groups than in the BS group. Similarly, the incidence of valvular regurgitation was relatively low in all
groups, and the degree of regurgitation proved to be grade II or less in all cases. As for the clinical
results, clinical symptoms (NYHA) and hemodynamic states (PC, CI) improved postoperatively, with
the differences among the types of prosthetic valves being insignificant. The incidences of throm-
boembolism, valvular thrombosis, valve failure and prosthetic endocarditis were relatively low in all
groups. In the DM group, however, hemolytic anemia occurred more often in the early postoperative
period than in the other groups. Moreover, the lactate dehydrogenase (LDH) values were higher in
this group than in the other groups even 6 months or more after valve replacements, which means
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that there is a higher risk of subclinical hemolysis in the DM group.
These results indicate that the DM and MH valves are somewhat superior to the BS valve as to
hemodynamics, but with the DM valve, there remains the problem of hemolysis.
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Table 1. Number of mechanical heart valves in the mitral position

Valve size (mm)

Years used Valve type Total
25 27 29 31
1980-1985 Bjork-Shiley convexo-concave (BS) 11 35 17 63
1986-1987 Duromedics (DM) 21 7 2 30
1987-1990 Medtronic Hall (MH) 17 30 9 2 58
Total 38 48 46 19 151
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Table 2. Peak velocity of mitral flow (PV) measured by continuous-wave Doppler echo-
cardiography
Valve size (mm)

Valve

25 27 29 31
BS — 1.6+0.1 1.7+0.2 1.5+0.2
DM 1.74+0.2 1.6+0.2 1.6+0.3 —
MH 1.7+0.2 1.7+0.2 1.54+0.2 1.3

Values are means=+standard deviations (m/sec). Abbreviations are as in Table 1.

25mm 27Tmm 29mm 31mm
r % x 1
I 1
*
S L
cm2
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3.04 .
<
> 254 |
s
2.0 Bs B« peoos
L | +xP<0.01
0 .
2.7 y 3.1 3.7 mean
+ * = + +
0.3 04 05 0.4 SD

Fig. 1.
calculated from pressure half time.
Values are means+standard deviations (cm?).
Abbreviations are as in Table 1.
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Table 3. Incidence of mitral valvular regurgitation detected by two-dimensional Doppler

echocardiography
Leakage BS (n=37) DM (n=19) MH (n=43)
Paravalvular 1 (5.3%) 1 (2.3%)
Transvalvular 1 (5.3%) 2 (4.7%)
Total 0 2 (10.5%) 3 (7.0%)
¥, DM $#ciX paravalvular leakage 1 {5 (5.3%),
transvalvular leakage 1 5] (5.3%) » & 2 #i
(10.5%) %38, MH # ¢ paravalvular leakage
141 (2.3%), transvalvular leakage 2 {5 (4.7%) » un
# 361(7.0%) 12589 72 23, W OEF] Lo 800
BEIIEUTCBMAELOTh . £1285
DFEEic & v LDH {& %t 5 » (Fig.2), 600+
W eAE+amcix 3717710/ b, ¥
¥H LEVWETIE 570231 10U/ <, WEERlich 400 %
BERTFDLhd o7z,
200+ L1
2. BREREGIEED S OFEME NS
1. EERREER oEE (Fig. 3)
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th# L. FiEic DM Fcia#ing 76% » 111 g
PETH oS, itk 90% 25 11 LT L A
v, MH #< L6587 71% 25 111 BN ETH -
7208, itk 85% 2% 11 L L Ficdk® L, NYHA

Preoperative

leakage leakage
(+) )
n=5 n=94
Fig. 2. Comparison of lactate dehydrogenase
(LDH) values (mean+SD) between the patients
with and without mitral regurgitation.
NS =not significant.

Postoperative

0 25 50 75
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(%)
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Fig. 3. Preoperative and postoperative New York Heart Association (NYHA) classification.

Abbreviations are as in Table 1.
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mmHg
20 20 20
PC 104 10 10
— —
P<0.001 P<0.005 P<0.001
0 T T 0 T 0 T T
Pre. Post.
1/min/m 2
3.0+ 3.0 1 3.0 1
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0 0 0
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Fig. 4. Postoperative improvement in the hemodynamic state in each type of prosthetic

valve.

PC=pulmonary capillary wedge pressure; CI=cardiac index.

Other abbreviations are as in Table 1.

Table 4. Valve-related complications

Complication BS DM MH
Mean follow-up (months) 88.0 47.6 22.4
Thromboembolism 3(0.65) 0 0
Valve thrombosis 0 0
Valve failure 0 0
Prosthetic valve endocarditis 1(0.22) 0 0
Hemolytic anemia 10(8.4) 0

Data in parentheses represent the incidence per 100 patient-years. Abbreviations are as in Table 1.
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Fig. 5. Hemolysis indicated by hemoglobin (Hb) and lactate dehydrogenase (LDH) values

6 months or more after valve replacement.
NS =not significant.
Other abbreviations are as in Table 1.
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