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The St. Jude Medical (SJM) prosthetic valve has become a valu-
able alternative in patients in whom a mechanical valve prosthesis 
is preferred or medically indicated. This report summarizes and 
compares the authors' experience with the Bjork-Shiley (BS) and 
SJM valves in the mitral position. Between 1974 and 1981, 73 
patients (mean age, 55.1 years) underwent valve replacement with 
BS valves, and from 1980 to 1983, 38 patients underwent valve 
replacement with SJM prostheses in the mitral position (hospital 
mortality, 10%). Age, sex, dominant mitral pathology, incidence 
of atrial fibrillation, severity of coronary artery disease, and post-
operative anticoagulation were equivalent for both groups. Com-
plete follow-up results are available for all operative survivors to 
July 1983. SJM valves appear to be superior to BS valves in terms 
of late deaths (0 SJM; 6.0 BS per 100 patient years) and valve 
thrombosis (0 SJM; 1.3 BS per 100 patient years). In patients who 
require a mechanical mitral valve prosthesis, the SJM valve merits 
consideration. 
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Mitral valve replacement (MVR) has been performed for 
more than 20 years, but with less than ideal prostheses. An 
ideal prosthesis must have good hemodynamic perfor-
mance, durability, low incidence of thromboembolic phe-
nomena, and must not produce hemolysis.1 

Mechanical cardiac valves such as the Starr-Edwards 
valve have proved to be durable, but require long-term 
anticoagulation.2 The Bjork-Shiley (BS) tilting disc 
prostheses was designed to achieve the same durability, but 
with improved hemodynamic performance, and less he-
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Table. The St. Jude Medical cardiac valve versus 
the Bjork-Shiley prosthetic valve—complications and 

mortality 
BS BS (2 yr) SJM 

Mean follow-up (mo) 70.0 23.0 22.0 

Hemorrhagic complications—ma- 2.1 0.8 3.2 
jor 

(per 100 patient years) 

Thromboembolic episodes 
(per 100 patient years) 

Valve thrombosis 
(per 100 patient years) 

Late deaths 
(per 100 patient years) 

3.6 0.8 3.2 

1.3 0.8 

6.0 6.9 0 

BS = Bjôrk-Shiley prosthetic valve and SJM = St. Jude Medical 
cardiac valve. 

molysis and thromboembolic phenomena.3 How-
ever, strut fracture and disc embolization have 
been reported.4 Thrombosis of the BS valve has 
also been found to be a problem.5 An improved 
BS valve with a convexoconcave disc and 
stronger struts was introduced in 1978.6 Various 
bioprostheses are now also available, with excel-
lent hemodynamic performance and an accepta-
ble incidence of thromboembolic events without 
long-term anticoagulation. However, the dura-
bility of bioprostheses is not certain beyond six 
to eight years.7,8 The St. Jude Medical (SJM) 
valve was first implanted clinically in October 
1977.1 As a mechanical valve with a low-profile 
double-tilting disc constructed of pyrolytic car-
bon, it was designed to provide durability, good 
hemodynamic performance, and low thrombo-
genicity.9 Little data are as yet available on its 
long-term use, especially in the mitral position. 
At the Cleveland Clinic, it has been used as an 
alternative prosthesis since 1980, and our initial 
data on its use in the aortic position were satis-
factory.10 This study was conducted to evaluate 
our experience with this valve in the mitral posi-
tion and to compare it to the BS valve. 

Materials and methods 
Between 1974 and 1981, 73 patients had BS 

valves implanted, and from 1980 to 1983, 38 
patients had the SJM prosthesis implanted in the 
mitral position. The BS valve group consisted of 
25 males and 48 females with a mean age of 56.1 
years (range, 36-76 years). The SJM group con-

sisted of 8 males and 30 females with a mean age 
of 55.1 years (range, 2-79 years). Fifty-two (71 %) 
patients in the BS group and 24 (63%) in the SJM 
group were New York Heart Association 
(NYHA) Functional Classes III and IV. Coronary 
artery disease was documented angiographically 
in 21 patients (29%) in the BS group and in 8 
patients (21%) in the SJM group. Forty-three 
patients (59%) in the BS group and 20 patients 
(53%) in the SJM group gave a history of atrial 
fibrillation. Fifty-five (75%) of the BS patients 
and 24 (63%) of the SJM patients had mitral 
regurgitation, with or without mitral stenosis. 
Mean left ventricular end-diastolic pressure was 
14.1 mm Hg for the BS group and 13.2 mm Hg 
for the SJM group. Thirteen patients (18%) in 
the BS group and 13 patients (34%) in the SJM 
group had undergone previous cardiac surgery. 

All patients underwent valve replacement un-
der standard cardiopulmonary bypass technique. 
Prior to 1978, myocardial protection consisted 
of systemic cooling; since then, cold crystalloid 
cardioplegia has been added to our protocol. The 
BS prosthesis constituted the entire series. The 
mitral prosthesis has always been inserted with 
interrupted sutures. In patients with a history of 
atrial fibrillation, the atrial appendage was oblit-
erated. Simultaneous coronary artery bypass 
grafting was performed in 19 (26%) of the pa-
tients in the BS group and in 7 (18%) of the SJM 
group. 

Anticoagulation with warfarin was usually in-
stituted on the third postoperative day. Careful 
monitoring of the drug was done until the pro-
thrombin time was stabilized in the therapeutic 
range. Of the operative survivors with BS pros-
thesis, 65 (96%) were discharged from the hos-
pital and received warfarin; 2, dipyridamole (Per-
santine); and 1, aspirin. Thirty-two (100%) of the 
survivors with SJM prostheses were discharged 
and received warfarin; none received dipyrida-
mole or aspirin. 

Follow-up was obtained by clinic visit or by 
telephone contact with the patient, family mem-
ber, or local physician. The closing month of the 
study was July 1983. Complete follow-up was 
available for 100% of both the BS group 
and SJM group. All data were analyzed by com-
puter. Fisher's exact test was used to calculate P 
values. 

Results 
Early postoperative results. Hospital mortality 
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Figure. Comparison of cumulat ive propor t ion survival of patients with the Bjòrk-Shiley prosthetic valve (B) and the 
St. | u d e Medical cardiac valve (S). 

consisted of 5 patients (7%) in the BS g roup and 
6 patients (16%) in the SJM group. Four patients 
(5%) in the BS group had perioperat ive cerebro-
vascular accidents; none of the SJM patients had 
stroke. O n e SJM patient had a postoperative 
peripheral embolus. 

Late postoperative results (Table). T h e mean 
length of follow-up was 70 months (range, 4 - 1 1 1 
months) for the BS group and 22 months (range, 
3 - 4 3 months) for the SJM group. Results were 
also calculated for the first two years in the BS 
g roup (BS, two years). This g roup had a mean 
follow-up of 23 months, similar to the 22 months 
for the SJM group. 

Thromboembolic complications. Late throm-
boembolic complications included four periph-
eral embolic events and 10 strokes. Twelve BS 
patients (18%) had thromboembol ic complica-
tions, compared to 2 SJM patients (6%), which is 
equivalent to 3.6 and 3.2 episodes per 100 patient 
years, respectively. T h e r e was no statistically sig-
nificant difference between the two groups. 

Hemorrhagic complications. Major hemorrhagic 
complications were considered to be those re-

quiring hospitalization. Seven patients (10%) in 
the BS g roup and 2 patients (6%) in the SJM 
group had major anticoagulant-related hemor-
rhage. T h r e e of these episodes were related to 
death in the BS group. 

Valve failure. T h r e e patients requi red replace-
ment of a BS mitral valve two to six years a f te r 
the initial valve replacement . In all th ree cases, 
in spite of adequate anticoagulation with war-
farin, there was prosthetic valve dysfunction due 
to thrombosis, and a replacement prosthesis was 
successfully implanted. None of the SJM patients 
has so far required replacement of the prosthesis. 
In addition, 2 patients had autopsy-proved 
thrombosis of their respective BS valves as the 
cause of death. 

Late survival. T h e late death ra te for the BS 
g roup was higher than for the SJM g roup at two 
years or for the full length of follow-up (P = 
0.06). An actuarial survival curve for the two 
groups is shown in the Figure. T h e r e is a steady 
attrition of patients in the BS g roup over the 
course of seven years. Autopsies conf i rmed 
thrombosis of the BS valve as the pr imary cause 
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of death in two late deaths in the BS group. One 
of these patients was not, however, receiving 
anticoagulant treatment at the time of death. 

Discussion 
Opinions vary regarding choice of prosthesis 

for mitral valve replacement. Many surgeons rou-
tinely use mechanical valves whenever possible, 
while those who prefer bioprostheses also select 
a group of patients for whom the superior dura-
bility of a mechanical valve outweighs other con-
siderations. It is generally agreed that the BS 
valve has good hemodynamic characteristics and 
is not associated with significant hemolysis. How-
ever, although the durability of the prosthesis 
itself appears satisfactory, it has been associated 
with a considerable incidence of valve thrombosis 
and other thromboembolic phenomena.5 '11 '12 

Daenen et al,12 reporting on 313 patients with 
BS mitral valve replacement, found an incidence 
of valve thrombosis of only 1.3% at 3.7 years, 
while Karp noted 13% at four years. By exclud-
ing patients not properly anticoagulated and 
those with perivalvular leaks or endocarditis, 
Daenen et al found a valve failure rate of 0.06 
per 100 patient years. In our series, the incidence 
of BS valve thrombosis was 1.3 per 100 patient 
years, and each of the 3 patients who required 
subsequent valve replacement for valve dysfunc-
tion had thrombosis of the BS prosthesis in spite 
of adequate anticoagulation therapy. No paraval-
vular leak, strut fracture, or endocarditis devel-
oped in any of our patients. 

The SJM valve is theoretically unlikely to 
thrombose because of its central flow character-
istic and its pyrolytic carbon construction. How-
ever, sporadic reports of thrombosis of the SJM 
prosthesis in the mitral position have occurred, 
although all of these cases were related to lack of 
anticoagulation.13'14 It appears likely that the 
SJM valve, like other mechanical valves, requires 
long-term anticoagulation,15 especially when 
placed in the mitral position. In our series, all 
patients with SJM valves had received 
anticoagulation with warfarin without the devel-
opment of valve thrombosis. 

There appears to be no significant difference 
between the BS group and the SJM group in 
hemorrhagic complications and only a slightly 
higher incidence of thromboembolic complica-
tions for the SJM group in two years. Our inci-
dence of thromboembolic complications for SJM 
patients of 3.2 per 100 patient years is somewhat 
higher than the 1.7 reported by Lillehei16 for the 

mitral position. A low incidence of thromboem-
bolic phenomena in SJM patients receiving anti-
coagulation therapy was also found by Hunt 
et al.17 

A high incidence of sudden death on late fol-
low-up of patients with BS prosthesis has been 
noted by Karp et al11 and Daenen et al.12 Daenen 
et al obtained postmortem examination results 
on 5 of the 19 patients who died suddenly, and 
found all the BS valves to be intact and thrombus-
free. They, therefore, proposed that arrhythmias 
were the cause of death in these patients. In our 
series, results of three postmortem examinations 
were obtained, two of which showed thrombosis 
of the BS valve. One of these patients had not, 
however, been receiving warfarin at the time of 
death. There were an additional 9 patients with 
BS valves who died of congestive heart failure, 
and although autopsy evidence is not available, it 
may be speculated that valve thrombosis was in-
volved in some of these cases. As indicated on 
the Table and Figure, the rate of death in patients 
with BS prostheses appears higher (P = 0.06) 
than in those with SJM prostheses, even when 
only the first two years of follow-up is used for 
the BS group. 

This study was performed retrospectively, and 
clearly, the two groups of patients are not per-
fectly matched. The length of follow-up for the 
BS group is also much greater than for the SJM 
group. However, our data raise serious concern 
about the long-term risk of thrombosis of the BS 
prosthesis in the mitral position. 

Only by following a series of patients such as 
ours from five to ten years will it be possible to 
assess the durability of the SJM valve and to 
compare it with other prostheses. However, our 
initial data suggest that the SJM valve merits 
serious consideration in the mitral position and 
may be superior to the BS valve. 

C. Douglas Lees, M.D. 
St. Clair Cardiovascular Associates, P.C. 
22151 Moross Rd. 
Suite 228 
Detroit MI 48236 
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