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Background: There is limited information comparing the results of fixed-bearing total knee replacement and mobile-bearing
total knee replacement in patients with osteoarthritis who are younger than fifty-one years and who have a fixed-bearing
implant in one knee and a mobile-bearing implant in the other. The purpose of this study was to compare our long-term clinical
and radiographic results of fixed-bearing total knee replacement and mobile-bearing total knee replacement in a group of
patients from this population.

Methods: We prospectively compared the results of 108 patients with osteoarthritis who were younger than fifty-one
years (mean age, forty-five years) who had received a fixed-bearing prosthesis in one knee and a rotating platform mobile-
bearing prosthesis in the other. The mean follow-up was 16.8 years (range, fifteen to eighteen years). The patients were
assessed clinically and radiographically. Knee motion and function were assessed as a primary outcome. Patients were
assessed with questionnaires, and each knee was assessed separately.

Results: Although there was significant improvement in both groups of knees, there was no significant difference between the
groups (i.e., fixed-bearing and mobile-bearing knees) with regard to the mean postoperative knee motion (126� and 128�,
respectively; p = 0.79), the mean Knee Society knee clinical score (95 and 94 points, respectively; p = 0.79), or the Knee Society
knee functional score (84 and 85 points, respectively; p = 0.19) at the latest follow-up. In the fixed-bearing group, one knee was
revised because of infection, two for aseptic loosening of the tibial component, and two because of wear of the tibial polyethylene
insert. In the rotating platform mobile-bearing group, two knees were revised because of instability and one because of infection.
The Kaplan-Meier survivorship for revision at 16.8 years of follow-up was 95% (95% confidence interval, 91 to 100) for the fixed-
bearing prosthesis and 97% (95% confidence interval, 93 to 100) for the rotating platform mobile-bearing prosthesis.

Conclusions: Long-term results of both fixed and mobile-bearing total knee arthroplasties were encouraging in patients
who were younger than fifty-one years of age with osteoarthritis. However, we found no superiority of the mobile-bearing
total knee prosthesis over the fixed-bearing total knee prosthesis.

Level of Evidence: Therapeutic Level II. See Instructions for Authors for a complete description of levels of evidence.

A
lthough total knee arthroplasty is performed with in-
creasing frequency in younger (i.e., fifty-five years of
age or less) and more active patients, very few long-term

studies have been performed in this younger patient population1-4.
Most midterm and long-term studies on total knee arthroplasty in
younger patients have included a relatively large percentage of
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patients with rheumatoid arthritis who were somewhat inac-
tive1-4. There is relatively little information on cohorts of younger
patients with osteoarthritis5-10. Moreover, the majority of these
studies on osteoarthritis were small, retrospective case series of
fixed-bearing total knee arthroplasty performed before 1996—
years in which the polyethylene was sterilized in air as opposed to
in an inert environment. These data have limited applicability to
contemporary fixed-bearing and mobile-bearing total knee im-
plants with higher-quality polyethylene.

A mobile-bearing total knee prosthesis was introduced to
minimize interface stresses between the implant and bone. One
commonly stated reason for using a mobile-bearing total knee
arthroplasty was that it allows younger patients to be more
active and it reduces articular and backside wear of the tibial
polyethylene bearing11. Despite the theoretical advantages (i.e.,
less polyethylene wear and a lower rate of osteolysis) that have
been purported to be associated with use of a mobile-bearing
total knee prosthesis rather than a well-designed fixed-bearing
total knee implant, these advantages have not been proven in
young patients12-14.

The purpose of this prospective randomized study was
to evaluate the long-term clinical and radiographic results of

fixed-bearing total knee arthroplasty and mobile-bearing total
knee arthroplasty in patients with osteoarthritis who were younger
than fifty-one years of age and had a fixed-bearing implant in one
knee and a mobile-bearing implant in the other.

Materials and Methods
Demographics

Between April 1993 and March 1996, we prospectively enrolled 114 patients
(228 knees) who had bilateral primary tricompartmental osteoarthritis

of the knee severe enough (Ahlbäck grade III to V)
15

to warrant simultaneous
bilateral sequential total knee arthroplasties. All patients were younger than
fifty-one years of age and agreed to participate in the study (Fig. 1). None of the
114 patients died during the interim, but six of the study patients (twelve knees)
were lost to follow-up. Therefore, 108 patients (216 knees) were included in the
study. The six patients did not have any associated problems when lost to
follow-up. The study was registered in the ClinicalTrials.gov Protocol Regis-
tration System (trial number, NCT01361152) and was approved by our
institutional review board, and all patients provided informed consent.
Randomization between the use of an anatomic modular (AMK; DePuy,
Warsaw, Indiana) fixed-bearing prosthesis or low contact stress rotating plat-
form (LCS RP; DePuy) mobile-bearing prosthesis was determined from a se-
quential pool based on a table of randomized numbers. Each of the 108 patients
received an AMK fixed-bearing total knee component on one side and an LCS
mobile-bearing total knee component on the contralateral side. Eighty-three

Fig. 1

A CONSORT (Consolidated Standards of Reporting Trials) flow diagram showing enrollment, allocation, follow-up, and analysis.
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patients (166 knees) were women, and twenty-five (fifty knees) were men. The
mean age of the patients at the time of the operation was forty-five years (range,
twenty-nine to fifty years). The mean height was 158 cm (range, 148 to 188 cm),
and the mean weight was 64 kg (range, 50 to 88 kg). Thirty-six patients (33%) in
the AMK group and twenty-eight (26%) in the LCS RP group had a prior
arthroscopic debridement.

Prosthesis
The AMK prosthesis used in this study was a posterior cruciate-retaining de-
sign, and the LCS RP prosthesis was a posterior cruciate-sacrificing design.
Femoral and tibial components in both the AMK and LCS groups had a pol-
ished cobalt-chromium articular surface (average roughness, <0.1 mm). The
mean thickness of the tibial polyethylene insert was 12 ± 2 mm in both groups.
The resin type of tibial polyethylene insert was 4150 resin. All tibial polyeth-
ylene inserts were sterilized with gamma radiation in a vacuum in both groups.
The mean shelf age of the tibial polyethylene insert was 0.7 years in both groups.

Surgical Technique
All bilateral simultaneous sequential total knee arthroplasties were performed
by the senior author (Y.-H.K.) on the same day. A pneumatic tourniquet at a
pressure of 250 mm Hg was inflated after exsanguination of the limb with an
Esmarch bandage. In all knees, an anterior midline skin incision (10 to 12 cm in
length) was used, followed by a medial parapatellar capsular incision. In the
knees with an AMK prosthesis, we prepared the femur first and then the tibia.
In the knees with an LCS RP prosthesis, we prepared the tibia first and then the
femur. The anterior cruciate ligament was excised and the posterior cruciate
ligament was retained in the AMK group. Both anterior and posterior cruciate
ligaments were excised in the LCS RP group. Ligament balancing was done, and
an attempt was made in both groups to resect 10 mm of tibial bone to achieve a
surface that was perpendicular to the shaft of the tibia in the coronal plane with
7� posterior slope in the sagittal plane. The distal part of the femur was resected
with an attempt to achieve femorotibial alignment of 6� valgus in the coronal
plane in both groups. All patellae were resurfaced with use of a polyethylene
patellar prosthesis in both groups. All implants were cemented after pulsed
lavage, drying, and pressurization of cement.

Rehabilitation
Starting with the second postoperative day, patients used a continuous passive-
motion machine for passive range-of-motion exercises twice daily for thirty
minutes. Also on the second postoperative day, they started active range-of-
motion exercises and began standing at the bedside or walking with the aid of
crutches or a walker twice daily for thirty minutes each time under the su-
pervision of a physical therapist. Patients used crutches or a walker with full
weight-bearing for six weeks and used a cane when needed thereafter.

Clinical Evaluation
Clinical evaluations were done at three months after the operation, at one year
after the operation, and then yearly thereafter. The mean follow-up period was
16.8 years (range, fifteen to eighteen years). At the time of each follow-up, all
clinical data were recorded and compiled by a clinical fellow (J.-W.C.) who was
not part of the operative team and was blinded to allocation. We obtained the
Knee Society knee score

16
, Hospital for Special Surgery knee score

17
, and

Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
score

18
separately for each knee. We found that it was relatively easy for patients

to identify the degree of pain in each knee. We inquired with regard to the
degree of stiffness with use of the WOMAC instrument separately for each knee.
We also asked about function separately for each knee, although it was difficult
for patients to distinguish the function in each knee. However, they were able to
distinguish the degree of impairment of function in each knee. The active range
of motion of each knee, both with the patient in the supine position and while
bearing weight, was determined with use of a standard (60 cm) clinical goni-
ometer before the operation and at the time of the review. The patients were
told to bend the knees as much as possible while lying in a supine position and

in a squatting position. The flexion contracture, flexion angles, and knee
motion were measured for all patients on two occasions by two of the authors
(Y.-H.K. and J.-S.K.), each of whom was blinded to the type of implanted
prosthesis. When the measured knee motion was different between the two
observers, the values were averaged and that number was reported

19
. The level of

activity was assessed with use of the Tegner and Lysholm activity score
20

.

Radiographic Evaluation
Anteroposterior radiographs with the patient standing (including the hip and
the ankle) and with the patient lying supine, lateral radiographs, and skyline
patellar radiographs were made preoperatively and at each follow-up visit and
were assessed for alignment of the limb (tibiofemoral angle), position of the
components, level of the joint line, and presence and location of radiolucent
lines at the bone-cement interface according to the recommendations of the
Knee Society

16
. Anteroposterior standing radiographs were used to determine

any sequential change in the alignment of the limb that might be attributable to
polyethylene wear and/or loosening of the implant. Supine anteroposterior
radiographs were used to determine the presence of a radiolucent line more
precisely. Skyline patellar radiographs were examined for the presence of pa-
tellar tilt, subluxation, or dislocation. All radiographs were obtained under
fluoroscopic guidance to control rotation of the knee. Radiographic data at the
time of each follow-up were analyzed and recorded by another clinical fellow
(J.-W.C.) who was not part of the operative team. However, this assessment was
not blinded to allocation because the radiographic appearances of the two
implants differ.

Computed Tomographic Scan Evaluation
At the latest follow-up, all patients underwent a computed tomography (CT)
scan (with a multislice scanner) to determine the rotational alignment of the
components and the presence of osteolysis. The scan sequence was between 10 cm
above the superior pole of the patella and 10 cm below the tibial tuberosity, with
use of contiguous 2.5-mm slices. Rotational alignment of the femoral com-
ponent was determined by measuring the angle between the line joining the
medial and lateral epicondyles of the femur and that joining the posterior
margins of the femoral component. Rotational alignment of the tibial com-
ponent was assessed by measuring the angle between the line connecting the
tibial tuberosity anteriorly and the site of insertion of the posterior cruciate
ligament posteriorly and the anteroposterior line passing although the center of
the anterior and posterior margins of the tibial component. Osteolysis was
defined as any nonlinear region of periprosthetic cancellous bone loss with
delineable margins. One author (J.-W.C.) examined all CT scans. The intra-
observer kappa statistic for the radiographic and CT examinations was 0.94.

Statistical Analysis
An a priori power calculation was performed with use of a clinically relevant
difference in range of motion of 5� and a standard deviation of 10�. For an effect
size of 20% in functional outcome, as measured with use of a validated in-
strument such as the linear analog scale assessment (in which a = 0.05 and b =

0.80), calculations revealed that ninety patients would be needed in each group.
In addition to the required number of ninety subjects, twenty-four more pa-
tients were recruited to allow for possible attrition. The changes in the Knee
Society and Hospital for Special Surgery knee scores and WOMAC scores were
evaluated with use of a paired t test. Range of motion of the knee was compared
between the two groups with use of a paired t test, as were complication rates
and radiographic data. All statistical analyses were performed with use of a two-
tailed t test. The level of significance was set at p < 0.05. A survivorship analysis
was performed to determine the cumulative rate of survival of the implant
during the period of the study

21
and was reported with 95% confidence in-

tervals (CIs). The end point for the analysis was aseptic loosening and revision
surgery for any reason.

Source of Funding
There was no external funding source for this study.
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Results
Clinical Results
Knee Scores (Table I)

The Knee Society clinical score and Hospital for Special
Surgery knee scores did not differ significantly between

the two groups either preoperatively (p = 0.68 and 0.91, re-
spectively; paired t test) or postoperatively (p = 0.79 and 0.25,
respectively; paired t test). In the AMK group (fixed-bearing),
the mean postoperative Knee Society clinical score was 95 points
(range, 70 to 100 points) and the Hospital for Special Surgery
score was 91 points (range, 75 to 100 points). In the LCS RP
group (mobile-bearing), the mean postoperative Knee Society
clinical score was 94 points (range, 75 to 100 points) and the

Hospital for Special Surgery score was 92 points (range, 75 to 100
points).

Range of Motion (Table I)
Preoperatively, the mean knee flexion contracture was 15�
(range, 0� to 28 �) in the AMK group and 12� (range, 0� to 33�)
in the LCS RP group. The mean preoperative range of motion
in the supine position was 128� (range, 90� to 150�) in the
AMK group and 126� (range, 90� to 150�) in the LCS RP group.
This difference was not significant (p = 0.81, paired t test). At
three months, no knee had a measurable flexion contracture.
The mean range of motion in the supine position at the time of
final follow-up was 126� (range, 90� to 150�) in the AMK group

TABLE I Clinical Results*

AMK Group† LCS RP Group† P Value

Knee Society clinical score (points)

Preoperative 26 (15 to 38) 25 (17 to 35) 0.68
At latest follow-up 95 (70 to 100) 94 (75 to 100) 0.79

Knee Society functional score (points)

Preoperative 29 (18 to 39) 31 (15 to 41) 0.38
At latest follow-up 84 (70 to 100) 85 (65 to 100) 0.19

Hospital for Special Surgery knee score (points)

Preoperative 48 (25 to 60) 48 (25 to 60) 0.91
At latest follow-up 91 (75 to 100) 92 (75 to 100) 0.25

WOMAC pain score (range, 0-20) (points)

Preoperative 11.5 (9 to 14) 10.5 (8 to 14) 0.451
At latest follow-up 2.5 (0 to 4) 2.1 (0 to 4) 0.498

WOMAC stiffness score (range, 0-8) (points)

Preoperative 5.8 (4 to 8) 5.1 (3 to 8) 0.301
At latest follow-up 2.7 (0 to 4) 2.8 (0 to 5) 0.307

WOMAC physical function score (range, 0-68) (points)

Preoperative 50.8 (18 to 66) 52.2 (17 to 68) 0.491
At latest follow-up 29.9 (4 to 47) 30 (5 to 40) 0.291

WOMAC total score (range, 0-96) (points)

Preoperative 68.1 (31 to 96) 67.8 (29 to 94) 0.175
At latest follow-up 35.1 (4 to 55) 34.9 (5 to 49) 0.189

Range of motion (deg)

Supine
Preoperative 128 (90 to 150) 126 (90 to 150) 0.81
At latest follow-up 126 (90 to 150) 128 (90 to 150) 0.79

Weight-bearing
Preoperative N/A N/A N/A
At latest follow-up 116 (70 to 150) 117 (75 to 150) 0.65

Activity level (points)

Preoperative 1.3 (0 to 3) 1.5 (0 to 4) 0.95
At latest follow-up 5.5 (5 to 7) 6.1 (5 to 8) 0.89

*AMK = anatomic modular fixed-bearing, LCS RP = low contact stress rotating platform, WOMAC = Western Ontario and McMaster Universities
Osteoarthritis questionnaire, and N/A = not available (preoperative weight-bearing range of knee motion was not measured due to pain). †The
values are given as the mean and standard error of the mean.
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and 128� (range, 90� to 150�) in the LCS RP group. This dif-
ference was not significant (p = 0.79, paired t test).

WOMAC Score (Table I)
Preoperative WOMAC scores (mean score, 68.1 points [range, 31
to 96 points] in the AMK group and 67.8 points [range, 29 to 94
points] in the LCS RP group; p = 0.175) were improved signifi-
cantly (mean score, 35.1 points [range, 4 to 55 points] in the AMK
group and 34.9 points [range, 5 to 49 points] in the LCS RP group;
p = 0.189) in both groups at the time of the latest follow-up.

Activity Score (Table I)
The Tegner and Lysholm preoperative activity scores (mean
score, 1.3 points [range, 0 to 3 points] in the AMK group and 1.5
points [range, 0 to 4 points] in the LCS RP group) were improved
significantly (mean score, 5.5 points [range, 5 to 7 points] in the
AMK group and 6.1 points [range, 5 to 8 points] in the LCS RP
group) in both groups at the time of the latest follow-up.

Radiographic Results
There were no significant differences between the two groups with
regard to the alignment of the knee, the position of the femoral
and tibial components in the coronal and sagittal planes, or the
preoperative and postoperative joint line (p > 0.05 for all; paired t

test). The alignment of the knee was a mean of 5.4� of valgus in the
AMK group and 5.6� of valgus in the LCS RP group. Twelve knees
(11%) in the AMK group and fourteen knees (13%) in the LCS
RP group had tibial radiolucent lines (<1 mm in width) in zone 1.
Two knees (2%) in the AMK group had radiolucent lines (>2 mm
in width) around the tibial component, and the component was
loose. Three knees (3%) in the AMK group and four knees (4%)
in the LCS RP group had femoral radiolucent lines (<1 mm in
width) in zone 1. Two knees (2%) in the AMK group, but no knee
(0%) in the LCS RP group, had gross tibial polyethylene insert
wear. The CT scans showed no significant difference in the ex-
ternal rotation of the femoral or tibial components of either de-
sign. Radiographic and CT scans showed tibial osteolysis in two
knees (2%) in the AMK group, but no tibial osteolysis in the LCS
RP group. No knee in either group had femoral or patellar oste-
olysis. No knee in either group had patellar dislocation, loosening,
or patellar clunk syndrome (Table II).

Revision Operations
In the AMK group, five revisions (5%) were performed. One
knee (1%) was revised because of infection, two (2%) for aseptic
loosening of the tibial component, and two (2%) for wear of the
polyethylene tibial insert. In the LCS RP group, three revisions
(3%) were performed. Two knees (2%) were revised because of

TABLE II Radiographic Results*

Parameters AMK Group† LCS RP Group† P Value (Student t test)

Alignment (deg)

Preoperative (varus) 12.3 (5 to 21) 11.9 (0 to 15) 0.21
Postoperative (valgus) 5.4 (0 to 7) 5.6 (0 to 6) 0.15

Femoral component position (deg)

Anteroposterior 93.6 (85 to 98) 94.4 (90 to 99) 0.16
Sagittal 6.8 (2 to 12) 7.9 (3 to 13) 0.12

Tibial component position (deg)

Anteroposterior 88.1 (83 to 92) 87.6 (82 to 93) 0.31
Sagittal 87.5 (80 to 91) 86.3 (80 to 90) 0.12

Joint line (mm)

Preoperative 17.1 (13 to 25) 17.4 (12 to 24) 0.69
Postoperative 16.3 (10 to 24) 16.1 (13 to 25) 0.81

Tibial radiolucent lines (knees) (%)

<1 mm 12 (11) 14 (13)
>2 mm 2 (2) 0 (0)

Femoral radiolucent lines (knees) (%)

<1 mm 3 (3) 4 (4)
Gross tibial polyethylene wear (knee) (%) 2 (2) 0 (0)
Osteolysis (knee) (%) (radiographic and CT scan) 2 (2) 0 (0)

Rotation of the components by CT (deg)

Femoral component 3.4 (3 to 5) 3.3 (3 to 5) 0.927
Tibial component 2.6 (2 to 3) 2.4 (2 to 3) 0.916

*AMK = anatomic modular fixed bearing, LCS RP = low contact stress rotating platform, and CT = computed tomography. †The values are given as
the mean and standard error of the mean.
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instability of the knee, and one (1%) because of infection five
years after surgery.

Survivorship Analysis
The Kaplan-Meier survivorship21 analysis of implants showed
that the rate of survival was 95% for the AMK prosthesis (95%
CI, 91 to 100) and 97% for the LCS RP prosthesis (95% CI, 93
to 100) at 16.8 years postoperatively when revision was defined
as the end point. When aseptic loosening was defined as the end
point, the survival rate was 98% in the AMK group and 100%
in the LCS RP group (95% CI, 94 to 100 for both) at 16.8 years
postoperatively (Fig. 2).

Discussion

This randomized prospective comparison of the results of
fixed-bearing total knee arthroplasty and mobile-bearing

rotating platform total knee arthroplasty in young patients was
initiated to answer important questions about function, wear,
osteolysis, and survivorship after total knee arthroplasty. We
are not aware of any prior randomized prospective studies in
which overall function and outcome following use of a mobile-
bearing total knee arthroplasty were directly compared with the
results associated with a fixed-bearing total knee arthroplasty in

patients with osteoarthritis younger than fifty-one years of age.
In a longer-term randomized study comparing fixed-bearing
and mobile-bearing total knee arthroplasties in elderly patients
(mean age, 69.8 years), Kim et al. found no significant differ-
ence between the two groups in terms of clinical and radio-
graphic results, prevalence of wear of polyethylene tibial insert,
osteolysis, revision rates, and survivorship22. A multicenter ran-
domized trial comparing fixed-bearing and mobile-bearing total
knee arthroplasties in 250 knees followed for a maximum of two
years23 and studies comparing a fixed-bearing design with a
rotating-platform design in the same patients who had un-
dergone a bilateral total knee arthroplasty24,25 have shown no
significant difference in various outcome measures at the time of
short-term follow-up (less than six years). Moreover, a single-
center randomized trial comparing fixed (all-polyethylene tibial
component) and mobile-bearing total knee arthroplasty designs
in 312 knees followed for a minimum of two years26 showed no
significant difference in various measures at the time of the
short-term follow-up (less than four years).

Our study documented gratifying results of total knee
arthroplasties in which either a fixed-bearing or a mobile-
bearing prosthesis was used. No significant clinical advantage
could be demonstrated between a fixed-bearing and a mobile-

Fig. 2-A Fig. 2-B

Fig. 2-C

Radiographs of both knees of a forty-five-year-old woman with primary three-

compartmental osteoarthritis. Fig. 2-A Preoperative standing anteroposte-

rior radiograph of both knees, demonstrating bone-on-bone contact between

the medial femoral condyles and medial tibial plateaus. Fig. 2-B Antero-

posterior radiograph of both knees at fifteen years after surgery, revealing

that the anatomic modular fixed-bearing (left) knee prosthesis and the low

contact stress rotating platform mobile-bearing (right) knee prosthesis are

embedded rigidly. No radiolucent lines or osteolysis are demonstrated

about the tibial components in either knee, and no gross wear of the

polyethylene tibial insert is visualized in either knee. Fig. 2-C Lateral ra-

diographs of the same knees show the absence of radiolucent lines or

osteolysis around the femoral, tibial, and patellar components in either

knee. (The radiograph of the left knee in Fig. 2-C has been flipped for the

sake of better comparison.)
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bearing prosthesis. We focused on good cementing technique
with use of pulsed lavage and cement pressurization, correct
flexion and extension gaps, and well-balanced ligaments to
achieve a high success rate at 16.8 years after the operation.

Failure because of wear of the polyethylene tibial insert or
osteolysis has been reported at very low rates in clinical series of
contemporary fixed-bearing and mobile-bearing total knee ar-
throplasties27-30. Our findings of a low prevalence of osteolysis in
both groups may be related to a preponderance of female patients,
the use of a polished cobalt-chromium tibial baseplate to reduce
backside wear of the insert, a polyethylene tibial insert sterilized
by gamma radiation in a vacuum, and the short shelf life of the
tibial insert. It is possible that the follow-up was not sufficiently
long to reveal osteolysis. The concept that a mobile-bearing total
knee prosthesis is associated with less wear and a lower prevalence
of osteolysis than a well-designed fixed-bearing total knee pros-
thesis remains to be proven in the longer-term follow-up.

A fixed-bearing total knee prosthesis cannot be fully con-
forming without being exceedingly constrained to axial rotation,
transferring large rotational stresses to the cement-bone interface.
A mobile-bearing total knee prosthesis can overcome this conflict
between conformity and axial constraint by allowing uncon-
strained axial rotation with fully conforming articulations, thus
reducing the axial stress to the cement-bone interface12,31. Previ-
ous studies of fixed-bearing total knee prostheses demonstrated
that as conformity increased to minimize wear, theoretically more
axial torque was applied to the cement-bone interface, which was
liable to loosen the prosthesis32. In our study, the prevalence of
radiolucent lines around the tibial component was 13% (fourteen
knees) in both groups. Two knees in the AMK fixed-bearing
group but none in the LCS RP mobile-bearing group had a
complete radiolucent line wider than 2 mm around the tibial
component. Therefore, axial stress to the cement-bone interface
of the tibial component appeared to be equivalent in both groups.

In our series, we were able to use a mobile-bearing total
knee prosthesis in every primary total knee arthroplasty selected
by the process of randomization, irrespective of the range of knee
deformity and the range of instability.

Although total knee arthroplasty is well accepted for pa-
tients who are older than sixty-five years, its use is controversial
for younger patients. Duffy et al.2 reported a 95% survival rate at
fifteen years in patients who were younger than fifty-five years,

and, in a similar age group, Diduch et al.5 reported an 87%
survival rate at eighteen years, with use of revision as an end
point. Dixon et al.33 reported a 92.6% survival rate at fifteen years
in patients with an average age of sixty-seven years, using revi-
sion as an end point. Dalury et al.34 found a slight age-related
difference. They reported that the ten-year survival rate was
97.5% for patients who were younger than fifty-five years and
98.1% for older patients. They concluded that the survival rate
was slightly lower in the younger group. Kim et al.30 reported that
the survivorship of fixed-bearing total knee prostheses was
97.1% at 12.6 years in patients with an average age of 58.6 years
and that the survivorship of mobile-bearing total knee pros-
theses was 97.1% at 14.1 years in patients with an average age of
55.7 years. Our survival rates are substantially better than the
reported survival rates for total knee arthroplasty in younger
patients.

The main strength of our study is the large number of
patients from a single institution and the relatively long follow-
up. The main limitation was the dissimilarity of the prostheses,
in that the geometry of the femoral, tibial, and patellar com-
ponent differed, one implant was a posterior cruciate-retaining
knee and the other was a posterior cruciate-substituting knee,
and one prosthesis was a fixed-bearing total knee implant and
the other was a mobile-bearing total knee implant.

In conclusion, our study demonstrated that the clinical
and radiographic results of both fixed-bearing and mobile-
bearing total knee implants were encouraging over a long-term
follow-up period in patients younger than fifty-one years of age
with osteoarthritis. However, we found no evidence to prove
the superiority of the mobile-bearing total knee implant over
the fixed-bearing total knee implant. n
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