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Patient Survival after Total Knee Arthroplasty
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The authors analyzed the 5-year and 9-year survival in 134 of 165 patients who underwent total knee
arthroplasties from 1989 to 1996 in our department. Patients were followed until December 31, 1998,
or until the time of death. Diagnoses were rheumatoid arthritis in 81 patients (132 knees) and
osteoarthritis in 53 patients (79 knees). The survival of the patients was compared to that of the age-
and sex-adjusted general population. Kaplan-Meier survival curves were constructed. Twenty-two
patients in the study died before the end of the follow-up. The cumulative 5-year patient survival was
88.7%, and 9-year patient survival was 64.4% for total knee arthroplasty patients. The standardized
mortality ratio was 0.11 (95% confidence interval: 0.02-0.40) for the patients with osteoarthritis,
and 0.81 (95% confidence interval: 0.52-1.25) for the patients with rheumatoid arthritis. The Cox
proportional hazards model showed that the factors of male sex and rheumatoid arthritis were

related to a higher mortality rate in the total knee arthroplasty group.
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R elief of pain, range of motion, instability, and
walking ability are the primary clinical outcome
parameters for total knee arthroplasty (TKA), and the
time to revision of the prosthesis is an essential outcome
parameter in most large studies. The mortality of the
patients is important as well. The life expectancy of a
patient provides valuable knowledge in planning joint
replacement surgery. There are some reports that patient
survival after total hip arthroplasty (THA) is longer than
that of the general population [1-4]. There are only a
few reports about patient survival after TKA [5-8].
The authors investigated the survival of a large num-
ber of registered TKA patients, identified factors of
importance for survival, and compared the survival rates
with those of the age- and sex-adjusted general population.
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Patients and Methods

A total of 253 primary TKAs were performed in 165
patients treated from January 1989 through December
1996 in our department. Patients were followed until
December 31, 1998, or until the time of death. Thirty-
one patients were lost during the follow-up, and the
remaining 134 patients (follow-up rate, 81.2%) were
evaluated for this study. For statistical reasons, only the
first operation was considered in 77 patients with bilateral
implantation. The mean follow-up was 5.4 (range, 2-9)
years. The mean age of the patients was 64.9 (range, 39-
83) years old; 68.4 (range, 42-83) years old for osteoar-
thritis (OA) (n = 53); and 62.6 (range, 39-80) years old
for rheumatoid arthritis (RA) (n —81) at the time of
operation. Bilateral implantation was performed in 77
patients; 26 had OA, and 51 had RA. None of the
patients with RA received haemodialysis before or during
the study.

Kaplan-Meier analysis was used to estimate the sur-
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vival of these groups. The first surgical intervention was
regarded as a starting point, and the follow-up ended on
December 31, 1998. The expected rate of mortality was
calculated based on the age- and sex-specific mortality
rates in the Japanese population from 1989 to 1998 [9-
20]. Results are expressed by standardized mortality
ratio (SMR) with the associated 95% confidence intervals
(CD.

The following factors of importance for survival were
analyzed in the TKA group: age, sex, diagnosis,
cemented vs. cementless TKA, and unilateral »s. bilat-
eral operations. The Cox proportional hazards model was
used for controlling the potential confounding factors
(variable criteria: life and survival time, variable predic-
tors: age, sex, diagnosis, cemented or cementless,
unilateral or bilateral). StatView Statistical Software
version 4.5 for Macintosh was used for the analyses.

Results

During the follow-up period, 22 patients (OA, 2
patients; RA, 20 patients) died. The cumulative 5-year
patient survival was 88.7%, and the 9-year patient
survival was 64.4% for TKA patients (Fig. 1). The
cumulative 5-year patient survival rate was 95.5% for OA
patients and 84.7% for RA patients, and the 9-year rate
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Fig. 1 Survival of patients after TKA at 5 years and 9 years
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was 95.5% for OA and 57.2% for RA patients (Fig. 2).
The estimated SMRs are presented in Table 1. SMR in
RA did not statistically differ from that for the general
population (SMR = 0.81, 95% CI: 0.52-1.25). In con-
trast, SMR in OA was significantly decreased (SMR =
0.11, 95% CI: 0.02-0.40) (Table 1).

The Cox proportional hazard model showed that the
factors of male sex and RA were related to a higher
mortality rate in the TKA group (Hazards ratio: OA /
RA = 0.207/1; Female/Male = 0.178/1). Cemented
TKA and bilateral TKA did not appear to be related to
mortality rate (Table 2).

Table 3 shows the stratification for age at operation
and the number of deaths. The highest ratio of mortality
was found mainly among RA patients aged 65-74 years
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Fig. 2  Survival of 53 patients with OA and 81 patients with RA at

5 years and 9 years

Table | Mortality of patients after TKA
. . Number of Number of o
Diagnosis  n observed deaths expected deaths SMR  95% Cl
OA 53 2 18.3 0.11 0.02-0.40
RA 81 20 24.7 0.81 0.52-1.25
Total 134 22 43.0 0.51 0.33-0.78

SMR, standardized mortality ratio; Cl, confidence interval.



October 2001

(35.7% had died by the end of the follow-up) (Table 3).

The causes of death are presented in Table 4. The
greatest number of deaths was found to be caused by
cardiovascular diseases (1 patient in OA, and 6 patients
in RA) (Table 4).

Discussion

Holmberg [1], Surin and Sundholm [3], and Visuri
et al [4] demonstrated a survival rate of 85% after 5
years, 86% after 4-7years, and 83% after 10 years,
respectively, in THA patients. These 3 rates were higher
than those of the respective referent populations.

There have only been a few reports about patient
survival after TKA [5-8]. Schréder et al [8] demon-

Table 2  Cox analysis of factors related to survival

Factors Hazards ratio 95% ClI
Diagnosis OA/RA 0.207/1 0.05-0.90
Sex Female/Male 0.178/1 0.07-0.44
Bilateral/Unilateral 1.305/1 0.53-3.22
Cemented/Non-cemented 1.956/1 0.65-5.92

Table 3  Stratification for age in 134 patients after TKA
A t ration OA RA
g¢ at operatio Number of deaths  / Number of patients
<65 0/10 9/49
65~74 2/36 10/28
5= 0/17 /4
Table 4  Causes of death after TKA
OA RA
Cardiovascular disease | 6
Digestive disease 0 3
Musculoskeletal system insufficiency 0 3
Malignancy 0 2
Renal insufficiency 0 |
Other 0 3
Unclear | 2
Total 2 20
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strated, in a 5-year survival analysis of patients after
TKA, that the ratio of observed to expected number of
deaths was 0.74 (95% CI: 0.60-0.87) in patients with
OA, and 1.43 (95% CI: 0.81-2.07) in patients with RA.
Bohm et al [5] demonstrated in patients with OA that
the SMR was 1.03 (95% CI: 0.76-1.37) for women and
1.14 (95% CI: 0.68-1.80) for men, and in patients with
RA that the SMR was 2.92 (95% CI: 2.17-3.85) for
women and 3.09 (95% CI: 1.0-7.19) for men.

The SMR in TKA patients was 0.51 (95% CI: 0.33-
0.78) in the current study. A significantly lower mortality
was found in patients with OA than in the Japanese
population (SMR was 0.11, 95% CI: 0.02-0.40). The
SMR in patients with RA did not statistically differ from
that of the general population (SMR was 0.81, 95% CI:
0.52-1.25) in the current study.

The higher survival rate for TKA patients in our
study can be explained partly by the fact that all of the
TKA patients underwent selective surgery. The preoper-
ative medical assessment excluded from surgery high risk
cardiac and cardiovascular patients, and those in generally
bad medical condition. The remaining patients may be
considered a selected group of medically fit persons who
were qualified for surgery, had extended physical therapy,
and underwent regular medical examinations. There is
evidence that TKA improves cardiovascular fitness in
patients with gonarthrosis [21]. Thus, improvement in
mobility due to TKA might be another reason for the
improvement in life expectancy of OA patients.

The short follow-up period (2-9 years) may explain
the slightly lower mortality in RA patients (which was
statistically insignificant) in our study. There are some
indications that patients with RA have a substantially
reduced life expectancy [22-27], and some reports have
indicated that mortality in RA patients rises with increas-
ing disease duration [23, 27].

Thirty-one patients could not be traced. If data on
these patients had been included, our results might have
differed. Assuming that in the worst case, all 31 patients
died before the last follow-up, the SMR would be 0.53
(95% CI: 0.28-0.98) in patients with OA, and 1.70
(95% CI: 1.23-2.29) in patients with RA. The cumula-
tive 5-year patient survival would be 72.3%, and the
9-year patient survival would be 50.9% for TKA patients.
The cumulative 5-year patient survival would be 81.8%
for OA patients and 66.8% for RA patients, and the
9-year patient survival would be 81.8% for OA and
43.6% for RA. Regardless, the QA patients in this
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series showed a higher survival rate. In contrast, RA
patients had a higher mortality rate than that of the general
population. The SMR findings for the RA patients in the
current study are consistent with those of other mortality
studies of RA patients (Kvalvik et al 1.49 [22], Pincus
et al 1.62 [24], Symmons et al 2.7 [26], Wolfe et
al 2.26 [27]).

The factors of male sex and RA were related to a
higher mortality rate in the TKA group in our study by
the Cox proportional hazard model. Schroder et al [8]
reported that in the TKA group, older age, male sex,
RA, and complication within the first postoperative year
were related to increased mortality by Cox analysis.

Stratification for age showed that an increased mortal-
ity rate was found mainly among patients aged 65-74
years in our study. Schroder et al [8] showed that
women aged 75 years or more had a relatively longer
survival after TKA than that of the general population.
Lindberg et al [2] also noted a longer survival in
women above 70 years of age with arthrosis after THA.

Patients with revision arthroplasty were excluded from
our study. Lindberg et al [2] noted an increased
mortality rate after revision of THA in men. In contrast,
Surin and Sundholm [3] noted a decreased mortality rate
in patients who underwent a revision of THA, and
concluded that factors affecting the survival of the patient
and the arthroplasty are not identical. Patient survival
after revision of TKA has not been reported previously.
Whether revision of TKA is related to a change in
mortality requires further study.

In conclusion, we found that patient survival after
TKA due to OA was longer than that of the general
population, and after TKA due to RA it was similar to or
slightly shorter than that of the general population. Our
findings may indicate that TKA is not a negative factor
with regard to life expectancy.
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