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Records of the first 100 patients surviving operation for total
mitral valve replacement at The Cleveland Clinic Foundation
(1962-1964) were reviewed to determine long-term results. After
20 years, 15 patients were still alive, but 13 had sustained a major
cardiac event. Complications related to lack of anticoagulant ther-
apy for patients with mechanical prostheses were frequent. No
patient-related variable examined appeared to preclude 20-year
survival.
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Mitral valve replacement is done to relieve the symptoms
and alter the unfavorable natural history associated with
severe mitral valve dysfunction. Total replacement of the
mitral valve with a prosthesis was successfully accomplished
by Starr in 1960," and in 1962, it was used at The Cleveland
Clinic Foundation. Therefore, we now have a vantage
point of more than 20 postoperative years from which to
view the results of mitral valve replacement. Profound
changes in operative techniques have made the periopera-
tive results of those early procedures inapplicable to cur-
rent practice. Nor will the long-term results accurately pre-
dict the fate of current surgical candidates since operative
techniques can influence late results and the prostheses
implanted today are much different from earlier models.
Extended follow-up of patients from an earlier surgical
period, however, may provide perspective about the evo-
lution of valve replacement and highlight the reasons that
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Table 1. Perioperative complications

No. of patients

Myocardial infarction 4
Cardiovascular accident
Permanent
Transient
Ventricular arrhythmias or fibrillation
Heart block
Respiratory failure
Low-output state
Re-exploration for bleeding
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our attempts at palliation may fail. This study
reviews the results 20 years after valve replace-
ment for the first 100 patients who survived
operation for mitral valve replacement at The
Cleveland Clinic Foundation.

Materials and methods

By review of operative and patient records, the
first 100 consecutive patients who underwent
mitral valve replacement and survived the hos-
pital course were surveyed. These patients under-
went surgery between May 1962 and September
1964; an additional 14 patients undergoing mi-
tral valve replacement during the same interval
did not survive operative hospitalization. Patients
undergoing concomitant operations on other
valves were excluded.

Preoperative and operative data were obtained
from hospital records. Follow-up of survivors was
carried out by trained research assistants between
January and August 1984. Data regarding non-
survivors were obtained from family members,
hospital records, and the records of the patients’
personal physicians.

Definitions used in categorizing the cause of
late death have been published previously for
sudden death, myocardial infarction, congestlve
heart failure, and ventricular arrhythmias.? Pa-
tients who died of a clinical syndrome that ap-
peared cardiac in nature but could not be cate-
gorized precisely due to unavailable data were
classed into a group titled “undocumented prob-
able cardiac death.” Criteria used for definitions
of late cardlac events have also been published
prev1ously With the exception of cardiac reop-
eration, only the first nonfatal cardiac event in-
volving each patient was recorded in actuarial
computations. Details of all operations were re-
corded.
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Study group

The 100 patients in the study group were 15
to 63 years of age at operation (mean age, 45
years). There were 57 women (mean age, 45
years) and 43 men (mean age, 46 years). The
preoperative  New York Heart Association
(NYHA) functional class was II in 19 patients, 111
in 69, and IV in 12. Thirty-one patients had
undergone previous mitral valve surgery.

Preoperative cardiac catheterization was per-
formed in 91 patients and coronary arteriog-
raphy in 79. Six patients had at least one critical
(=70%) coronary lesion: 4 had one-vessel disease,
1 two-vessel disease, and 1 three-vessel disease.
Nine patients had noncritical coronary lesions.
Mitral valve lesions determined clinically and an-
giographically included regurgitation in 28 pa-
tients, stenosis in 24, and mixed lesions in 48.
Seventy-one patients had had atrial fibrillation
preoperatively. The cause of mitral disease was
rheumatic in 73 patients, myxoid degenerative
in 25, ischemic in 1, and congenital in 1.

At operation, a Starr-Edwards 6000-type mi-
tral valve prosthesis was used in 92 patients and
a Starr-Edwards flange-type (disc) prosthesis in 8.
In 10 patients, a left atrial thrombus was re-
moved. One patient received a concomitant in-
ternal mammary artery implant (Vineberg pro-
cedure). Fifty-three patients suffered one or
more perloperatlve comphcatlons (Table 1). Six-
teen patients were receiving warfarin when dis-
charged from the hospital, while the others were
not taking anticoagulants.

Late results
Survival

All survivors were followed for 20 years (Fig .
I). Forty-eight survived for five years, 29 for 10
years, and 15 for 20 years. Among the 20-year
survivors, the mean age at operation was 38
(range, 25-52 years); the preoperative rhythm
was atrial fibrillation in 8 patients and sinus
rhythm in 7; the preoperative valve lesion was
insufficiency in 4 patients, stenosis in 3, and
mixed in 8; and 5 patients had undergone pre-
vious mitral valve comissurotomy. All survivors
had received a Starr-Edwards 6000-model caged-
ball valve and 2 had undergone left atrial throm-
bectomy. Of the 20 patients documented to have
postoperative in-hospital ventricular arrhthymias
(multiple premature ventricular contractions,
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ventricular tachycardia, or ventricular fibrilla-
tion), 18 died, 6 within a year of operation.

Of the 9 patients with noncritical coronary
artery disease, none were late survivors. Of the
6 patients with at least one critical coronary le-
sion, 2 are late survivors. Both patients had sin-
gle-vessel disease; 1 had internal mammary artery
implantation at the time of mitral valve replace-
ment, and the other underwent reoperation for
bypass grafting 128 months after valve replace-
ment.

Causes of death are listed in Table 2. Postmor-
tem examinations were performed in 29 cases.
Six deaths were considered noncardiac. The 22
deaths occurring the first postoperative year were
categorized as sudden death in 5, congestive
heart failure in 4, paravalvular leak in 3, acute
myocardial infarction in 2, undocumented prob-
able cardiac death in 3, systemic embolism in 2,
stroke in 1, endocarditis in 1, and cerebral hem-
orrhage in 1. The 14 deaths which occurred
more than 10 years after operation were classi-
fied as noncardiac in 3; stroke in 3; congestive
heart failure in 2; undocumented probable car-
diac death in 2; and sudden death, endocarditis,
valve thrombosis, and death at cardiac reopera-
tion in 1 each.

Of the 16 patients taking anticoagulants at
discharge, 6 discontinued warfarin and died
shortly thereafter; 3 of the 10 patients who con-
tinued to take warfarin are 20-year survivors.
Many patients who were not taking warfarin on
discharge were subsequently given anticoagu-
lants after the occurrence of nonfatal events.
Fifty-one patients were taking warfarin when
they died. Thirteen of the 20-year survivors are
taking warfarin, but 2 take dipyridamole only.

Nonfatal events: event-free survival

Sixty-nine patients suffered major nonfatal
events; the initial major nonfatal events are listed
in Table 3. In addition, 31 patients suffered tran-
sient neurologic events prior to the occurrence
of a major event. Transient neurologic events
were excluded when determining event-free sur-
vival. Two patients survived 20 years without a
major cardiac event, but both experienced tran-
sient neurologic events.

Nine patients underwent cardiac reoperation,
5 involving mitral valve procedures. Four pa-
tients were reoperated on for prosthetic mitral
valve thrombosis at 7, 107, 214, and 222 months
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Fig. 1. Survival (Kaplan-Meier) and event-free survival for 100

consecutive in-hospital survivors (1962-1964).

Table 2. Causes of death
No. of patients

Cardiac
Undocumented probable cardiac death 21
Sudden death 15
Congestive heart failure
Myocardial infarction
Stroke
Prosthetic valve thrombosis
Prosthetic valve leak
Ventricular arrhythmias
Endocarditis
Cerebral hemorrhage
Noncerebral embolus
Death during cardiac reoperation

Noncardiac
Trauma
Cancer
Hepatic failure
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Table 3. Initial nonfatal cardiac events
No. of patients
No. of patients on warfarin
Major neurological event 31 '3
(permanent stroke)
Noncardiac embolus 12 0
Myocardial infarction 7 3
Severe symptoms 11 4
Congestive heart failure 6 0
Reoperation 2 0

after surgery. Two died at reoperation, 1 died
late after reoperation, and 1 is a 20-year survivor.
One patient underwent reoperation for a mitral
paravalvular leak at five postoperative months
and is a 20-year survivor. Three repeat proce-
dures were for operations on other valves (two
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for aortic valve replacement and one for aortic
and tricuspid replacement), and one was done
for coronary bypass grafting. No deaths occurred
during these reoperations, and 3 of the 4 patients
are 20-year survivors.

Nine of the 15 survivors are asymptomatic; 4
have NYHA class II symptoms and 2 have class
III symptoms. Of the 7 patients in sinus rhythm
preoperatively, 5 are still in sinus rhythm 20 years
later.

Discussion

Results of operations performed from 1962 to
1964 cannot be used to predict the outcome for
patients undergoing valve replacement in 1985.
The imperfect operative results from this early
era of valve replacement contributed to late mor-
bidity and mortality. Six patients who died with-
out undergoing reoperation had paravalvular
leakage which appeared to contribute signifi-
cantly to the hemodynamic difficulties that
caused their death (Table 2). The 1 patient who
did undergo reoperation for closure of a para-
prosthetic leak is a 20-year survivor.

Thromboembolic complications had a major
impact on these patients. Early in the history of
total prosthetic valve replacement, it was not
clear that anticoagulation with warfarin would
lower morbidity and mortality for patients with
mechanical prostheses, and most patients in this
series were given warfarin only after the occur-
rence of a nonfatal embolic event. Fourteen late
deaths were clearly related to embolic or throm-
botic phenomena. It is also important to remem-
ber that with or without autopsy data, it is not
always possible at an interval of up to 20 years to
accurately assign a pathologic cause of late death;
some fatalities categorized as undocumented
probable cardiac death, sudden death, acute
myocardial infarction, and congestive heart fail-
ure were probably thromboembolic in nature.
Other studies of patients receiving the Starr-
Edwards 6000-type prosthesis have noted a lower
late mortality than in our series up to 10 post-
operative years, a difference most likely due
to more consistent strategies of anticoagula-
tion.>* The importance of anticoagulant therapy
for patients with mechanical prostheses has been
previously demonstrated for those with aortic
valve prostheses.”

Between 10 and 20 years after operation, the
mortality rate diminished. Fifty-one percent of

Vol. 52, No. 3

patients alive at 10 years survived to 20 years.
Over that second postoperative decade, a smaller
proportion of deaths were due to causes appar-
ently valve-related, probably because by 10 post-
operative years almost all survivors were taking
anticoagulants.

Focus on the long-term survivors teaches us
what can be achieved by mitral valve replace-
ment. Of the 15 20-year survivors, 9 are asymp-
tomatic, although all have experienced either a
major cardiac event or a transient neurologic
episode. The 20-year survivors had had a
younger average age at operation than did the
nonsurvivors, and more of them had had sinus
rhythm preoperatively. Patient-related variables,
such as previous valve surgery, atrial fibrillation,
preoperative functional class IV, left atrial
thrombus, hemodynamic valve lesions, ventricu-
lar arrhythmias, and coronary atherosclerosis
have not precluded the possibility of 20-year
survival in our series.

Of the 15 late survivors, 6 underwent interim
reoperation (2 for mitral valve-related problems
within a year of the primary operation). The
other 4 patients underwent repeat surgery more
than 10 years postoperatively, and only 1 for a
mitral valve lesion. Thus, the value of cardiac
reoperation is underscored.

Although by 20 postoperative years, the cu-
mulative morbidity and mortality of these pa-
tients were high, many problems were due to
complications related to the combination of me-
chanical valvular prostheses and suboptimal an-
ticoagulation strategies—factors over which we
have some control. Patients with mechanical
prostheses should receive warfarin. The use of
bioprostheses in the form of porcine and bovine
heterografts represents an attempt to decrease
prosthesis-related and anticoagulant-related com-
plications. Current data sug%est that that ap-
proach has had some benefit.”” Recent reviews
of patients followed after valve replacement com-
bined with coronary bypass grafting indicate that
placement of bioprostheses in either the aortic or
the mitral position increased late survival for at
least five postoperative years, provided patlents
did not take warfarin on a permanent basis.”
There is a big difference between a five-year and
a 20-year follow-up, and because of tissue degen-
eration in primary valve failure of bioprostheses,
most patients may need reoperation by the 20-
year mark. However, effective intraoperative
myocardial protection has contributed to a recent
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decrease in operative risk for many types of valve
operations, and it is our opinion that a low risk
of elective mitral valve reoperation can keep
valve failure from heavily influencing late mor-
tality. This review demonstrates that nothing
about the intrinsic nature of mitral valve disease
makes 20-year postoperative survival impossible,
and with improved prostheses and a low risk of
reoperation, we think it can be made probable.

Bruce W. Lytle, M.D.

Department of Thoracic and Cardiovascular Surgery
The Cleveland Clinic Foundation

9500 Euclid Ave.

Cleveland, OH 44106

References
1. Starr A, Edwards ML. Mitral replacement:clinical experi-

P

Mitral valve replacement 373

ence with a ball-valve prosthesis. Ann Surg 1961; 154:726-
740.

Lytle BW, Cosgrove DM, Loop FD, et al. Replacement of
aortic valve combined with myocardial revasculariza-
tion:determinants of early and late risk.for 500 patients.
1967-1981. Circulation 1983; 68:1149-1162.

Levine RH, Copeland JG. Prosthetic replacement of the
mitral valve. Continuing assessments of the 100 patients op-
erated upon during 1961-1965. Circulation 1973; 47:518-
526. .

Grunkemeier GL, Macmanus Q, Thomas DR, Starr
A. Regression analysis of late survival following mitral valve
replacement. | Thorac Cardiovasc-Surg 1978; 75:131-137.
Lytle BW, Cosgrove DM, Coormastic M, Loop FD. Mitral
valve replacement combined with myocardial revasculariza-
tion: determinants of early and late risk, 300 patients 1970—
1982 (abst). Circulation 1984; 70(suppl 2):11-328.

Cohn LH, Sanders JH, Collins JJ Jr. Actuarial comparison of
Hancock porcine and prosthetic disc valves for isolated mitral
valve replacement. Circulation 1976; 54:(suppl 3):111-60-111-
63.

Downloaded from www.ccjm.org on July 18, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

