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Background and purpose   Our institution began using 
the Kinemax total knee arthroplasty system in 1988, 
both with and without cement fixation. We report 10-
year survival figures.  

Methods   Theater records showed that 284 Kine-
max total knee arthroplasties had been performed 1988 
through 1993. Life-table survival estimates were used 
to determine the probability of survivorship 10 years 
after surgery for the total group and by age, sex, diag-
nosis, and mode of fixation. Median follow-up was 11 
(0.8–15) years for unrevised knees in patients who were 
still alive. 

Results   The 10-year cumulative survivorship was 
higher (93%, 95% CI: 81–97) when both components 
had been cemented than if either, or both, were unce-
mented (77%, CI: 67–83; p < 0.001). There was an 
increased incidence of failure in patients who were less 
than 60 years of age at the time of surgery (p = 0.004). 

Interpretation   The smooth-backed Kinemax knee 
without cement was found to be associated with a high 
failure rate at 10 years. The 10-year cumulative survival 
results of the cemented prosthesis are acceptable.

■

The Kinemax knee system has evolved from its 
precursor, the Kinematic knee, and was introduced 
in 1988. The Kinematic design has an “anatomi-
cal” (asymmetrical) patellofemoral articulation and 
a metal-backed tibial component. Despite the fact 
that 10-year survival has been quoted as being as 
high as 92% (Cobb et al. 1990, Rand et al. 2003), 

problems were encountered with patellar compo-
nent loosening (Mason et al. 1994) and fracture of 
the medial tibial tray (Abernethy et al. 1996). 

The Kinemax was developed with a return to 
symmetrical patellofemoral articulation. It allows 
the option of either sacrificing or retaining the pos-
terior cruciate ligament, and the same smooth-sur-
faced components can be implanted with or with-
out cement. Early results were encouraging, and 
Ewald (1996) reported no component loosening 
or revisions in 521 cemented Kinemax knees at 5 
years, with only a 1% incidence of patellar com-
plications. This cohort of patients came from the 
institution where the surgeons were involved with 
the design of the Kinemax and their 10-year results 
showed a cumulative survival rate of 96% (Wright 
et al. 2004). 

In an independent study, Back et al. (2001) 
found a survival rate of 99% at 5 years in 364 
cemented implants (from an initial sample of 
422), and all revisions were for either trauma or 
infection. The Norwegian Joint Registry (Furnes 
et al. 2002) reported 213 Kinemax implants with 
5-year survival of 98%. The frequency of patello-
femoral complications with the Kinemax has been 
found to be acceptable, and lower than for previ-
ous implants (Harwin 1998). In 1992 Nafei et al. 
published a comparison of 26 cemented Kinemax 
knees with 19 uncemented knees and 30 hybrid 
cases (in which only the femoral component was 
cemented). Of the uncemented knees and hybrids, 
10 had been revised less than 2 years postopera-
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tively (compared to none of the cemented knees). 
The decision of whether or not to use cement was 
made intraoperatively, based on judgement of the 
fit of the prosthesis.

The Kinemax total knee replacement system was 
first implanted in our institution (the Freeman Hos-
pital, Newcastle-upon-Tyne, UK) in 1988—with 
both cemented and uncemented fixation of the 
smooth-backed components—and was used in 
patients with osteoarthritis and inflammatory arthri-
tis. Due to concerns regarding the use of cement at 
that time, the surgeons had preferred uncemented 
fixation; the decision to use cemented fixation was 
based on intraoperative subjective findings of bone 
quality. In some cases the bone quality was felt to 
be acceptable for one component but not the other, 
in which case one was cemented and the other not. 
If, having inserted one or both components without 
cement, there was felt to be poor stability or hold, 
then—again—cement was used. It should be noted 
that even at this time, there were few centers using 
uncemented fixation, and the use of uncemented 
smooth-backed components has since fallen out of 
use.

Here we report our 10-year survival analysis 
of the cemented and uncemented smooth-backed 
Kinemax total knee arthroplasty at our institution.

Patients and methods

Our Local Joint Ethics Committee approved the 
study. Theater records were used to find patients in 
whom Kinemax implants had been used between 
November 1988 and May 1993. 

Patient demographic details were recorded, along 
with the operating surgeon, the side, and the cata-
log numbers of all implants used. The case notes of 
the patient were then retrieved, and from these the 
indication for surgery (osteoarthritis, rheumatoid 
disease, or other), operative details (use of cement, 
the state of the posterior cruciate ligament (PCL), 
and patellar resurfacing), and follow-up assess-
ments were recorded—including the date of the 
last radiographs of the prosthesis. If the prosthesis 
had not been revised, the date of the last clinical 
and radiographic follow-up of the prosthesis was 
noted. If any revision surgery had been carried out, 
the clinical and radiographic indications for this 

were recorded, along with the date of revision and 
the operative findings.

If patients were alive with the primary 
arthroplasty in situ, and had not been reviewed 
more than ten years postoperatively, they were 
offered an appointment for clinical and radio-
graphic review by an independent observer (DJC) 
or by our arthroplasty nurse specialists.

Analysis

Life table survival estimates were used to deter-
mine the estimated probability of survivorship at 
a minimum of 10 years after primary total knee 
arthroplasty. Survivorship analysis was generated 
using aseptic loosening, polyethylene wear, and 
instability as endpoints. 

Univariate analyses of associations between 
aseptic failure and the binary independent vari-
ables were conducted using Chi-squared tests. A 
5% significance level was maintained throughout 
these analyses, and all tests were two-sided. Data 
were analyzed using SAS (version 8.0).

Results

We identified 302 Kinemax total knee arthroplasties 
from theater records covering the specified period. 
Of these, in 24 records (held as scanned logbook 
pages on CD-ROM) patient details were unidentifi-
able due to poor-quality images. This left a study 
group of 284 knees in 248 patients (36 bilateral 
cases). For 106 knees, the patients (number) had 
already died at the time of review (9 of whom 
had been revised). The median follow-up time for 
deceased, unrevised patients was 5 years. For 178 
knees, the patients (number) were still alive at the 
time of review (40 of whom had been revised). 
Median follow-up time for the 138 unrevised 
knees in living patients was 10.6 (0.8–14.7) years; 
59 unrevised knees were reviewed for longer than 
10 years.

79 patients were alive with the primary prosthe-
sis in situ and had less than 10 years of follow-up 
documented in their case notes. These patients were 
invited for clinical and radiographic review, and 30 
attended the review. In the case of three patients 
who were thought to still be alive, we could find no 
record of follow-up and failed to make contact with 
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them. For those who did not attend, we used the 
date and assessment from their last documented 
clinic and radiological review. For these patients 
this was documented as their last follow-up, and 
patients were censored at that point. The case notes 
could not be retrieved in 10 cases. There were thus 
89 unrevised knees in living patients with 10-year 
follow-up and 49 knees were lost to follow-up 
(Figure 1). 

The mean age at surgery was 62 (16–90) years. 
152 patients (62%) were female. The diagnosis 
was osteoarthritis in 137 cases (58%), rheumatoid 
arthritis in 93 cases (39%), and other diagnoses 
(including juvenile chronic arthritis and psoriatic 
arthritis) in 7 cases. In 11 cases, there was no record 
of the diagnosis. In two-thirds of cases, the operat-
ing surgeon was one of the authors (IMP) and 3 
other surgeons operated on the remaining cases.

All cases received antibiotic prophylaxis with 
cefuroxime at induction and at least 2 doses post-
operatively. The patella was resurfaced in only 1 
case, and the PCL retained in all cases. Both tibial 
and femoral components were fixed with Palacos 
bone cement in 109 cases (42%). Neither com-
ponent was cemented in 130 cases (50%). Of the 
remainder, the tibia alone was cemented in 3 cases, 
and the femoral component alone in 20 cases. 

There was no record available of the fixation in 22 
cases. 

Revision surgery was carried out in 49 cases 
(20%) (Table 1). The cumulative survival rate at 10 
years was 80% (95% CI: 74–85). 37 knees under-
went revision surgery for aseptic failure, which 
included revisions for loosening, polyethylene 
wear, and instability. The following analyses focus 
on the aseptic failures that resulted in revision sur-

284 Kinemax knees
10 years or > since

surgery

106 knees
Patient deceased

178 knees
Patient alive

138 knees
Not revised

40 knees
Revised

(Failed at date of
revision)

59 knees
Review  >10 Years

79 knees
Review  <10 years
Invited for review

30 knees
Attended for review

49 knees
Lost to follow-up

(Censored at date of
last review)

9 knees
Revised

(Failed at date of
revision)

97 knees
Not revised

(Censored at date of
death)

Figure 1. Flow chart representing follow-up for 
patients who had Kinemax knee replacement 
at least 10 years previously, and showing when 
knees were censored or listed as having failed.

Table 1. Indications for revision surgery and reopera-
tions

Reason for revision No. 

Aseptic failures 
   Loosening – tibia 10 
   Loosening – femur 13 
   Loosening of both components 6 
   Polyethylene wear 6 
   Instability 2 
Infections and complications requiring reoperation
   Infection 2 
   Patella resurfacing (previously unresurfaced) 1 
   Patella pain 1 
   Lack of flexion 2 
   Adhesive capsulitis 1 
   Pain 1 
   Unknown 4 
Total 49
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gery, and associated risk factors.
The cumulative survival rate at 10 years was 

84% (95% CI: 78–89). The survival curves for 
cemented and uncemented knees using the date of 
revision surgery for aseptic failure as an endpoint 
are shown in Figure 2. Bivariate analysis of factors 
influencing survivorship at 10 years showed sig-
nificant differences between cemented and unce-

mented fixation of the components (p < 0.001), 
and—independently—between patients less than 
60 years old or those 60 years old or more at pri-
mary surgery (p = 0.004). There was a higher pro-
portion of revisions for aseptic failure in patients 
with rheumatoid arthritis than in patients with 
osteoarthritis (p = 0.036) (Table 2). Most aseptic 
failures that resulted in revision were in patients 
who were under 60 years at the time of surgery 
and in whom the components were uncemented; 
the accumulation of these risk factors had a cata-
strophic effect on the life of the prosthesis (Table 
3). A higher proportion of patients who were less 
than 60 years of age at the time of surgery (96/123, 
78%) had an uncemented technique compared to 
patients who were ≥ 60 years old at the time of 
surgery (50/127, 39%) (p < 0.001).

Discussion

In our study population, younger age at implanta-
tion appears to have been an independent risk factor 
for revision before 10 years. The Norwegian Joint 
Registry (Furnes et al. 2002) found an increased 
rate of revision in patients less than 60 years at 
surgery, and more failures have been seen in rheu-
matoid patients with total knee replacements who 
were less than 55 years old in the Swedish registry 
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Table 2. Bivariate analysis for aseptic failures resulting 
in revision surgery

 Estimated 10-year  P-value
 survivorship (%) (log-rank 
 (95% CI)   test)

Total group 84 (78–88) 
Femur fixation
 Uncemented 77 (67–84) 0.003
 Cemented 90 (79–95) 
Tibia fixation
 Uncemented 76 (67–83) < 0.001
 Cemented 93 (82–97)
Femur and tibia fixation
 One or both uncemented 77 (67–83) < 0.001
 Both cemented  93 (81–97)
Age at time of surgery
 < 60 years 77 (67–83) 0.004
 ≥ 60 years 92 (82–97)
Diagnosis
 OA 89 (80–94) 0.04
 RA/JCA 77 (67–85)

Figure 2. Kaplan-Meier Survival estimates with 95% confidence intervals for uncemented and cemented knees using date 
of revision surgery as an endpoint for failures.
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(Robertsson et al. 1997). The Swedish Knee Regis-
try has, however, identified poorer survivorship of 
TKA for younger patients with OA, but not rheu-
matoid disease (Robertsson et al. 1997). Younger 
age has also been identified as a risk factor for 
failure in two American series (Rand et al. 2003, 
Vasquez-Vela Johnson et al. 2003). There has been 
a move in recent years towards more conserva-
tive management of early knee osteoarthritis in 
younger patients, including osteotomy and unicon-
dylar knee arthroplasty (Pagnano et al. 2005).

Although our series of Kinemax total knee 
arthroplasties used smooth-backed components in 
both cemented and uncemented modes, it has again 
raised the issue of cementless fixation. The use of 
uncemented total knee arthroplasty remains contro-
versial. Originally devised in an attempt to reduce 
failure rates primarily associated with cement 
fixation, several studies using an uncemented tech-
nique have reported divergent results (Campbell et 
al. 1998, Duffy et al. 1998, McCaskie et al. 1998, 
Bergher et al. 2001, Schroder et al. 2001, Khaw et 
al. 2002, Parker et al. 2002, Vasquez-Vala Johnson 
et al. 2003). We found a significantly higher rate of 
revision, particularly for aseptic loosening, when 
one or both components were uncemented. Unlike 
many other comparisons of cemented and unce-
mented components, however, these components 
were of the same smooth-backed design regardless 
of the method of fixation. In other components, 
particularly the PFC, there seems to be a similarly 
higher failure rate if the smooth-backed compo-
nent designed for cementing is inserted without 

cement (Duffy et al. 1998). In one series in which 
specifically designed uncemented components 
were compared with cemented components, results 
appeared similar (Parker et al. 2002), but McCaskie 
et al. (1998) found poorer results with uncemented 
porous-coated implants. The use of porous-coated 
uncemented arthroplasty specifically in patients 
under 50 years of age has also been reported (Hof-
mann et al. 2002); although there were no revi-
sions at mean a follow-up of 9 years in 75 knees, 
12 polyethylene liners had been exchanged—5 
because of wear. Using data from the Swedish 
Knee Registry, Robertson et al. (1997) found that 
uncemented tibial components had a significantly 
poorer survivorship in TKA for OA (but not RA). 
There was no difference in survival rate when only 
the femur or patella was uncemented.

One further possible factor in the early failure 
of the uncemented Kinemax knee is the design of 
the femoral component, whereby the anterior and 
posterior flanges of the implant are parallel. This 
may increase the risk of an imperfect fit—espe-
cially relevant if no cement is used, and magnified 
by its smooth-backed nature. When the Kinemax 
Plus prosthesis was introduced, the femoral com-
ponent was designed with a slight wedge shape 
to improve the press fit. The survivorship of this 
implant (cemented) at 7 years has been reported to 
be 95% (Forster et al. 2002).

Our series represents high-volume early use of 
the Kinemax implant. It should also be remem-
bered that there was a hypothesis at the time 
regarding “cement disease”, and there were moves 
away from cemented implants, particularly in 
younger patients. We found an overall survival rate 
of 93% for the cemented Kinemax total knee at 10 
years. Previous reports have found more favorable 
10-year results, and a recent study from Boston 
found 96% survivorship at ten years in cemented 
Kinemax knees (Wright et al. 2004). Patients in 
our cohort were on average 8 years younger than 
those in the Boston group, and a higher proportion 
had rheumatoid arthritis (39% in our series, 20% in 
the Boston series). In our series, these factors were 
both found to be associated with a significantly 
lower survival rate, independently of the mode of 
fixation.

Our findings demonstrate the satisfactory long-
term results of the Kinemax design, but highlight 

Table 3. Survivorship analysis by accumulated risk fac-
tors for aseptic failures resulting in revision surgery

Risk factor group No. of No. of  Estimated 10-year
   Age (years) knees  aseptic   survivorship (%)
   and fixation a  failures (95% CI)

Group 1 77 2 94 (77–99)
 ≥ 60, cemented a

Group 2 27 2 90 (66–98)
 < 60, cemented a

Group 3  50 6 89 (68–97)
 ≥ 60, uncemented a 
Group 4 96 27 71 (60–80)
 < 60, uncemented a 
Total  250  37

a Both components
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the problems of using components without cement 
unless they are specifically designed for that pur-
pose, particularly in younger patients.
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