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Comparison of Anterior-Posterior-
Glide and Rotating-Platform 

Low Contact Stress Mobile-Bearing 
Total Knee Arthroplasties

BY YOUNG-HOO KIM, MD, AND JUN-SHIK KIM, MD

Investigation performed at The Joint Replacement Center of Korea at Ewha Womans University College of Medicine, Seoul, Korea

Background: The anterior-posterior-glide Low Contact Stress mobile-bearing knee prosthesis was developed to ap-
proximate the natural kinematics of the knee more closely than the rotating-platform Low Contact Stress mobile-bearing
knee prosthesis does. The purpose of the present study was to compare the results associated with these two pros-
theses in patients managed with simultaneous bilateral total knee replacement.

Methods: One hundred and ninety patients received an anterior-posterior-glide Low Contact Stress mobile-bearing
prosthesis in one knee and a rotating-platform Low Contact Stress mobile-bearing prosthesis in the contralateral
knee. The mean age of the patients at the time of the index procedure was sixty-four years. Eleven patients were
men, and 179 patients were women. The mean duration of follow-up was 6.4 years (range, five to seven years). The
patients were followed clinically and radiographically with use of the knee-rating systems of the Knee Society and the
Hospital for Special Surgery.

Results: The mean postoperative Hospital for Special Surgery knee score was 89.4 points for the knees treated with
the anterior-posterior-glide mobile-bearing prosthesis and 88.6 points for those treated with the rotating-platform mo-
bile-bearing prosthesis. Three knees in each group had a poor result. Two knees in each group had persistent moder-
ate pain. One knee with an anterior-posterior-glide prosthesis had permanent tibial and deep peroneal nerve palsies,
and one knee with a rotating-platform prosthesis had a permanent deep peroneal nerve palsy. No knee had aseptic
loosening, revision, measurable wear of the tibial or patellar polyethylene bearing, or osteolysis.

Conclusions: After a minimum duration of follow-up of five years, the results associated with the anterior-posterior-
glide and rotating-platform Low Contact Stress mobile-bearing total knee replacements were favorable and comparable.

Level of Evidence: Therapeutic study, Level II-1 (prospective cohort study). See Instructions to Authors for a com-
plete description of levels of evidence.

he Low Contact Stress mobile-bearing knee prosthesis
(DePuy, Warsaw, Indiana) was introduced to address
the so-called kinematic conflict in fixed-bearing knees

by allowing a highly conforming articular surface to coexist
with free rotation1-9. The rotating-platform Low Contact Stress
mobile-bearing prosthesis was designed to have unlimited ro-
tation but a limited range of anteroposterior and mediolateral
translation, which occurs primarily as a result of the femoral
component sliding on the surface of the polyethylene insert10

(Figs. 1-A and 1-B). A second-generation rotating-platform Low
Contact Stress prosthesis (Anterior-Posterior Glide; DePuy)
was developed to approximate the kinematics of the natural knee
more closely by incorporating unlimited anterior-posterior
translation and rotation. The anterior-posterior-glide prosthe-

sis has a conforming rotating polyethylene tibial insert that
can translate along a bar on the tibial component in the sagit-
tal plane. This modification of the distal articulation allows
for anteroposterior translation and rotary movement between
the flat distal polyethylene surface and the highly polished
proximal tibial tray (Figs. 2-A and 2-B).

The anterior-posterior-glide and rotating-platform Low
Contact Stress mobile-bearing total knee replacements have
been studied independently4,6,7,9-14. A comparison of the results
in the same patients eliminates the variability that is introduced
by differences in gender, age, weight, comorbidities, bone qual-
ity, and activity level and allows for a more meaningful com-
parison of the impact of fixation on the outcome of total
knee arthroplasty. However, variability in terms of the preop-
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erative severity of the arthritis cannot be eliminated because
the severity of the disease on both sides is rarely identical.

We performed a prospective, randomized study to com-
pare the clinical and radiographic results associated with the
anterior-posterior-glide and rotating-platform Low Contact
Stress total knee replacements in patients who were managed
with simultaneous bilateral total knee arthroplasty.

Materials and Methods
etween May 1996 and June 1998, the senior author
(Y.-H.K.) performed 196 consecutive primary bilateral

total knee arthroplasties in 196 patients (392 knees). All 196
patients were enrolled in the present study. The bilateral total
knee arthroplasties were performed during the same anes-
thetic session, with one side treated immediately after the
other. Six patients were lost to follow-up, leaving 190 patients
(380 knees) available for inclusion in the study. The study was
approved by our institutional review board, and all patients
provided informed consent.

Randomization between the use of an anterior-posterior-
glide Low Contact Stress mobile-bearing prosthesis or a rotating-
platform Low Contact Stress mobile-bearing prosthesis was

determined from a sequential pool on the basis of a table
of randomized numbers. Each of the 190 patients received an
anterior-posterior-glide Low Contact Stress mobile-bearing
total knee component on one side and a rotating-platform
Low Contact Stress mobile-bearing total knee component on
the contralateral side. The order of insertion of the anterior-
posterior-glide and rotating-platform mobile-bearing prostheses
was assigned alternately to each side. Eleven patients (twenty-two
knees) were men, and 179 patients (358 knees) were women. The
mean age of the patients at the time of the index operation
was sixty-four years (range, forty-seven to seventy-six years). The
diagnosis was osteoarthritis for 162 patients and osteonecrosis
of the medial femoral condyle for twenty-eight patients. One
hundred and thirty-three patients (70%) had had no previous
knee operation, and fifty-seven patients (30%) had had ar-
throscopic débridement of one or both knees.

All procedures were performed through a midline skin
incision measuring 10 to 12 cm in length, with a subvastus
approach into the joint. The anterior cruciate ligament was
excised in all patients. The posterior cruciate ligament was rela-
tively well preserved in all knees as none of the patients had
inflammatory arthritis. In all knees that were treated with the

B

TABLE I Clinical Results ➤

Parameters

Knee Society Scoring System

Preoperative Final Follow-up

Anterior-Posterior 
Glide

Rotating 
Platform

P 
Value*

Anterior-Posterior 
Glide

Rotating 
Platform

P 
Value*

Total knee score (points) 26.9 (3-61) 26.9 (6-63) 0.5242 90.2 (45-100) 89.2 (52-100) 0.7242

Pain score (points) 0.4 0.4 48.5 48.2 0.4652

Degree of pain (no. of knees [%])

None — — 132 (69%) 134 (71%)

Mild — 1 (0.5%) 58 (31%) 56 (29%)

Moderate — 2 (1%) — —

Severe 190 (100%) 187 (98%) — —

Walking distance (no. of knees [%])

Cannot walk

<1 block

1-5 blocks

6-10 blocks

Unlimited

Average range of motion (deg) 7.0-132.0 6.8-131.6 0.6829 0-128.3 0-128.0 0.8578

Walking support (no. of knees [%])

No support

1 cane

1 crutch

2 crutches

Stairs (no. of knees [%])

Without support

With support

*The p values pertain to the comparison between the anterior-posterior-glide group and the rotating-platform group with use of the Student t test.
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anterior-posterior-glide prosthesis, the posterior cruciate lig-
ament was preserved. In all knees that were treated with the
rotating-platform prosthesis, the posterior cruciate ligament
was excised.

Ligamentous balancing was done, and an attempt was
made to resect 10 mm of tibial bone distally from what was
considered to be the intact articular surface in order to achieve
a surface that was perpendicular to the shaft of the tibia in the
coronal plane with a 7° posterior slope in the sagittal plane.
The distal and posterior femoral condylar resection was done
with an attempt being made to remove a length of bone that
was equal to the thickness of the femoral component to be in-
serted. The patellar thickness was measured before the resec-
tion, and an attempt was made to remove a segment of bone
that was equal to or slightly thicker than the component to be
inserted. All implants were inserted with cement after pulsed
lavage, drying, and pressurization of the cement.

A splint was applied with the knee in 15° of flexion and
was worn for the first twenty-four hours after the operation.
The knee then was placed in a continuous passive-motion ma-
chine. All patients began walking with crutches or a walker
and started active and passive range-of-motion exercises on

the second day after the operation. The patients used crutches
or a walker, with full weight-bearing, for six weeks and then
used a cane for six weeks.

Clinical and radiographic evaluations were done at six
weeks, three months, six months, and one year after the op-
eration, and then yearly thereafter. The mean duration of
follow-up was 6.4 years (range, five to seven years). Each knee
was rated preoperatively and postoperatively according to the
systems of the Knee Society15 and the Hospital for Special Sur-
gery16. In addition, each patient completed a self-administered
questionnaire that consisted of (1) a visual analog scale for the
assessment of the severity, location, and frequency of pain and
(2) a series of questions regarding the achievement of func-
tional benchmarks (the ability to climb stairs, to walk a cer-
tain distance, and to participate in specific sports), the
overall sense of well-being, and the level of satisfaction with
the operative result.

Anteroposterior radiographs with the patient standing
and supine, lateral radiographs, and skyline patellar radio-
graphs were made preoperatively and postoperatively and
were assessed for alignment of the limb, the position of the
components, and the presence and location of radiolucent

TABLE I (continued)

Hospital for Special Surgery Scoring System

Preoperative Final Follow-up

Anterior-Posterior 
Glide

Rotating 
Platform

P 
Value*

Anterior-Posterior 
Glide

Rotating 
Platform

P 
Value*

57.9 (33-63) 57.3 (5-65) 0.5242 89.4 (69-100) 88.6 (45-100) 0.7242

6.0 6.0 28.4 28.2 0.4652

— — 155 (82%) 149 (78%)

1 (0.5%) 1 (0.5%) 35 (18%) 40 (21%)

1 (0.5%) 1 (0.5%) — —

188 (99%) 188 (99%) — 1 (0.5%)

4 (2%) 4 (2%) 0 (0%) 0 (0%)

42 (22%) 42 (22%) 18 (9%) 18 (9%)

85 (45%) 85 (45%) 14 (7%) 14 (7%)

48 (25%) 48 (25%) 10 (5%) 10 (5%)

11 (6%) 11 (6%) 148 (78%) 148 (78%)

7.0-132.0 6.8-131.6 0.6829 0-128.3 0-128.0 0.8578

156 (82%) 156 (82%) 175 (92%) 175 (92%)

30 (16%) 30 (16%) 11 (6%) 11 (6%)

0 (0%) 0 (0%) 0 (0%) 0 (0%)

4 (2%) 4 (2%) 4 (2%) 4 (2%)

0 (0%) 0 (0%) 113 (59%) 113 (59%)

190 (100%) 190 (100%) 77 (41%) 77 (41%)
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lines at the bone-cement interface according to the recom-
mendation of the Knee Society15.

The levels of the joint lines were determined on antero-
posterior radiographs made before and after surgery with the
patient supine by measuring the distance between the tip of
the fibular head and the distal margin of the lateral part of the
femoral condyle preoperatively and between the tip of the fib-

ular head and the distal margin of the lateral femoral compo-
nent postoperatively. The skyline patellar radiographs were
examined for patellar tilt, subluxation, or dislocation. Osteo-
lysis around the three components was recorded. No intra-
observer or interobserver analysis of the radiographic findings
was done.

Statistical comparison of the clinical and radiographic re-

Fig. 1-A

Figs. 1-A and 1-B Photographs of the 

rotating-platform Low Contact Stress 

mobile-bearing prosthesis. Fig. 1-A The 

rotating platform features a single plastic 

bearing that freely rotates about its post, 

which is seated within a hole in the tibial 

tray. Fig. 1-B The rotating-platform Low 

Contact Stress mobile-bearing prosthesis 

has unlimited rotation but has a limited 

range of anteroposterior and mediolateral 

translation.

Fig. 2-A

Figs. 2-A and 2-B Photographs of the sec-

ond-generation rotating-platform anterior-

posterior-glide Low Contact Stress mobile-

bearing prosthesis. Fig. 2-A The anterior-

posterior-glide prosthesis has a conforming 

rotating polyethylene tibial insert that can 

translate along a bar on the tibial compo-

nent in the sagittal plane. Fig. 2-B The 

implant incorporates a highly conforming 

proximal articulation between the femoral 

component and the polyethylene tibial in-

sert, maximizing contact surface area and 

reducing polyethylene stress. The modifica-

tion of the distal articulation allows for an-

teroposterior translation and rotary 

movement between the flat distal polyethyl-

ene surface and the highly polished proximal 

tibial tray. The design lacks any mechanical 

stop anteriorly or posteriorly to limit antero-

posterior translation and relies on soft tis-

sues and the native ligamentous structures 

in the knee for stability in the sagittal plane.

Fig. 1-B

Fig. 2-B
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sults associated with the two groups was done with analysis of
variance, chi-square analysis, and the two-tailed Student t test.

Survivorship analysis was performed to determine the cu-
mulative rate of survival of the implant during the period of the
study17,18. The end point for this analysis was revision surgery (or
a recommendation for revision surgery) for any reason.

Results
Clinical Results
Knee Score

he preoperative and postoperative knee scores, pain
scores, walking distance, range of motion, use of walking

support, and ability to negotiate stairs in both groups are
summarized in Table I. The preoperative Knee Society and
Hospital for Special Surgery knee scores for the two groups
were not significantly different (p = 0.5242). In the anterior-
posterior-glide group, the mean postoperative knee score was
90.2 points (range, 45 to 100 points) according to the system
of the Knee Society and 89.4 points (range, 69 to 100 points)
according to the system of the Hospital for Special Surgery. In
the rotating-platform group, the mean postoperative knee
score was 89.2 points (range, 52 to 100 points) according to
the system of the Knee Society and 88.6 points (range, 45 to
100 points) according to the system of the Hospital for SpecialT

TABLE II Radiographic Results

Parameters Anterior-Posterior Glide Rotating Platform P Value†

Alignment 

Preoperative (no. of knees [%]) 0.4017

Varus

1°-10° 98 (51.6%) 95 (50%)

11°-20° 63 (33.2%) 75 (39.5%)

Valgus

1°-10° 29 (15.3%) 20 (10.5%)

Postoperative (deg) 0.6877

Valgus 5.1° (−4.4° to 8°) 5.0° (−4° to 7°)

Femoral component position (femoral angle)* 

Anteroposterior 96° ± 2.4° (90.2° to 108°) 95.7° ± 2.3° (88.7° to 105°) 0.3261

Sagittal 7.1° ± 3.6° (−0.3° to 17.9°) 6.9° ± 3.5° (0.3° to 16.5°) 0.5937

Tibial component position (tibial angle)*

Anteroposterior 88.8° ± 2.6° (81.7° to 95.5°) 89.3° ± 2.4° (83.9° to 96.7°) 0.0424

Sagittal 84.3° ± 2.7° (77° to 90.6°) 83.9° ± 2.8° (78° to 94.2°) 0.1436

Patellar component angle* 1.2° ± 5.2° (−12° to 18.9°) 1.1° ± 5.6° (−19° to 21°) 0.8587

Tibial surface capping* 100.1% ± 2.0% (84.7% to 110.6%) 100.4% ± 1.9% (92.0% to 110.7%) 0.1524

Joint line* (mm)

Preoperative 12.7 ± 5.1 (−9 to 25) 11.9 ± 5.2 (−7.5 to 26) 0.465

Postoperative 12.9 ± 3.8 (2.2 to 23.5) 13.2 ± 3.7 (0.8 to 26.8) 0.758

Radiolucent lines (no. of knees [%])

Overall

Absence 160 (84.2%) 173 (91.1%)

Presence 30 (15.8%) 17 (8.9%)

Tibial side

Anteroposterior

Zone 1 (<1mm) 26 (13.7%) 15 (7.9%)

Zones 1 and 2 (<1mm) 4 (2.1%) 0 (0%)

Sagittal

Zone 2 (<1mm) 0 (0%) 1 (0.5%)

Femoral side

Sagittal 0 (0%) 0 (0%)

Patellar side

Zone 2 (<1mm) 0 (0%) 1 (0.5%)

Lateral patellar tilt (no. of knees [%]) 1 (0.5%) 0 (0%)

*The data are given as the mean and the standard deviation, with the range in parentheses. †Student t test.
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Surgery. The postoperative knee scores
for the two groups were not significantly
different, with the numbers available
(p = 0.7242). Three knees in each group
had a poor result.

Pain

The postoperative pain scores according
to both knee-scoring systems were not
significantly different between the groups,
with the numbers available (p = 0.4652).
At the time of the latest follow-up of the
190 knees in the anterior-posterior-glide
group, 132 (69%) were not painful, fifty-
eight (31%) were mildly painful, and
none were moderately or severely pain-
ful according to the system of the Knee
Society, whereas 155 (82%) were not
painful, thirty-five (18%) were mildly
painful, and none were moderately or
severely painful according to the system
of the Hospital for Special Surgery. In
comparison, of the 190 knees in the
rotating-platform group, 134 (71%) were
not painful, fifty-six (29%) were mildly
painful, and none were moderately or
severely painful according to the system
of the Knee Society, whereas 149 (78%)
were not painful, forty (21%) were mildly
painful, none were moderately painful,
and one (0.5%) was severely painful ac-
cording to the system of the Hospital
for Special Surgery.

Ability to Walk

At the time of the latest follow-up, 148
patients (78%) were able to walk an un-
limited distance without pain or with
only mild discomfort, ten patients were
able to walk six to ten blocks, fourteen
patients were able to walk one to five
blocks, and eighteen patients were able
to walk less than one block. One hun-
dred and seventy-five patients (92%) did
not require support for walking, eleven
patients required one cane, and four pa-
tients required two crutches. One hun-
dred and thirteen patients (59%) were
able to negotiate stairs without support,
and seventy-seven patients used support.

Range of Motion

Preoperatively, the mean flexion con-
tracture was 7° (range, 0° to 53°) in the
anterior-posterior-glide group and 6.8°
(range, 0° to 35°) in the rotating-platform

group. The mean flexion was 132° (range,
95° to 150°) in the anterior-posterior-
glide group and 131.6° (range, 85° to
150°) in the rotating-platform group. At
the time of the latest follow-up, no knee

had a flexion contracture. Postoperatively,
the mean flexion was 128.3° (range, 70°
to 150°) in the anterior-posterior-glide
group and 128.0° (range, 90° to 150°) in
the rotating-platform group; this differ-

Fig. 3-A

Figs. 3-A through 3-D Radiographs of both knees of a sixty-one-year-old woman with osteoar-

thritis. Fig. 3-A Anteroposterior radiographs of both knees, made three months after surgery, 

showing the rotating-platform (left side of image) and anterior-posterior-glide (right side of 

image) Low Contact Stress mobile-bearing prostheses to be in a satisfactory position. Fig. 3-B 

Lateral radiographs of both knees, made three months after surgery, showing the rotating-

platform (left side of image) and anterior-posterior-glide (right side of image) prostheses to be in 

satisfactory alignment.

Fig. 3-B
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ence was not significant (p = 0.8578),
with the numbers available. Although
all knees obtained at least 120° of pas-
sive flexion with the use of a continuous
passive-motion machine during the hos-
pitalization, the active range of flexion
was reduced to 70° or 90° in several pa-
tients at the time of the final follow-up.

Satisfaction

With regard to the knees in the anterior-
posterior-glide group, 114 patients (60%)
were fully satisfied with the outcome of
the operation, sixty-six patients (35%)
were satisfied, and ten patients (5%)
were dissatisfied. With regard to the
knees in the rotating-platform group,
106 patients (56%) were fully satisfied,
seventy-three patients (38%) were satis-
fied, and eleven patients (6%) were dis-
satisfied. Of the twenty-one patients in
both groups who were dissatisfied, ten
patients had constant mild pain and stiff-
ness, four had constant moderate pain,
and the remaining seven had an inade-
quate range of motion.

Radiographic Results
The radiographic results are summa-
rized in Table II. With the numbers
available, there were no significant dif-
ferences between the groups with regard
to the position of the femoral and tibial
components in coronal and sagittal
planes, the alignment of the knee, the
patellar angle, or the tibial surface area
covered by the implants (p > 0.05).

With the numbers available, the
mean level of the joint line was not sig-
nificantly different between the two
groups preoperatively (p = 0.465) or
postoperatively (p = 0.758). In both
groups, while the mean range of motion
(and standard deviation) was 115° ±
18.06° in the knees in which the post-
operative joint line changed by >1 cm
compared with the preoperative joint
line, it was 125° ± 10.98° in the knees in
which the postoperative joint line changed
by <1 cm compared with the preopera-
tive joint line. This difference was signif-
icant (p = 0.003).

One hundred and sixty knees (84%)
in the anterior-posterior-glide group and
173 knees (91%) in the rotating-platform
group had no evidence of radiolucent

lines around any component (Figs. 3-A
through 3-D). Therefore, the preva-
lence of radiolucent lines around one
component was 16% (thirty knees) in
the anterior-posterior-glide group and
9% (seventeen knees) in the rotating-
platform group. This difference was not
significant (p = 0.098), with the num-
bers available. No knee had loosening
of the femoral, tibial, or patellar com-
ponent. No knee had a patellar dislocation.

Kaplan-Meier analysis17 with revi-
sion as the end point revealed a seven-

year survival rate of 100% (95% con-
fidence interval, 0.94 to 1.0) in both
groups.

Complications
One knee (0.5%) in the rotating platform
group was associated with persistent se-
vere pain. One knee with an anterior-
posterior-glide prosthesis was associated
with permanent tibial and deep peroneal
nerve palsies, perhaps due to a com-
partment syndrome. One knee with a
rotating-platform prosthesis had a per-

Fig. 3-C

Figs. 3-C and 3-D 

Anteroposterior and 

lateral radiographs of 

both knees, made 

seven years after sur-

gery, showing the ro-

tating-platform and 

anterior-posterior-

glide prostheses to be 

solidly fixed. There 

are no radiolucent 

lines or other signs of 

osteolysis around the 

tibial components.

Fig. 3-D





 TH E JO U R NA L OF BONE & JOINT SURGER Y ·  JBJS .ORG

VO LU M E 86-A ·  NU M B E R 6 ·  JU N E 2004
AN TER I OR-POSTER I OR-GL I DE A N D RO T A T I N G-PLATFOR M 
LOW CONTAC T ST RE S S TO T A L KN E E AR THROP LA S T IE S

manent deep peroneal nerve palsy resulting from an unknown
cause.

Discussion
he rotating-platform and anterior-posterior-glide Low
Contact Stress mobile-bearing prostheses have been used

successfully for many years4,6,8,9,11-14,19. The present study demon-
strated gratifying results in association with both devices, with
no differences between the two prostheses in terms of clinical
and radiographic findings.

It has been demonstrated that a greater range of motion
can be obtained with a properly inserted posterior cruciate-
retaining anterior-posterior-glide Low Contact Stress prosthesis
compared with a posterior cruciate-sacrificing rotating-
platform Low Contact Stress prosthesis14. In the current study,
the average range of motion was approximately the same in
both groups. In a previous study, we evaluated factors affect-
ing range of motion after fixed-bearing and mobile-bearing
total knee arthroplasties and concluded that preoperative
range of motion and restoration of the joint line were the
most important factors7. The findings of the current study
confirmed this view.

Oakeshott et al. reported synovitis and recurrent effu-
sion in eighteen (60%) of thirty patients who had had a total
knee arthroplasty with use of an anterior-posterior-glide Low
Contact Stress prosthesis. The authors reported that these
problems were due to impingement of anterior soft tissues and
that they resolved after subsequent exchange of the tibial poly-
ethylene14. In the current series, no patient with an anterior-
posterior-glide Low Contact Stress prosthesis had synovitis or
a recurrent effusion.

Waslewski et al. reported on thirteen patients (sixteen
knees) who had early incapacitating instability secondary to
posterior cruciate ligament deficiency following posterior
cruciate-retaining total knee arthroplasty20. Morberg et al. re-
ported that six of sixteen patients who had been managed with
the anterior-posterior-glide Low Contact Stress prosthesis had
adverse events related to excessive translation in the sagittal
plane secondary to failure of the posterior cruciate ligament
after surgery21. In the current study, no knee that had been
treated with the anterior-posterior-glide prosthesis had early
or delayed clinical failure of the posterior cruciate ligament.
Careful assessment and protection of the posterior cruciate
ligament during the operation is important. Leaving a bone is-
land to protect the insertion of the posterior cruciate ligament
on the posterior tibial plateau may minimize iatrogenic dam-

age to the insertion site, but care must be taken to avoid im-
pingement of the polyethylene insert against the bone island
during anterior-posterior translation.

Buechel and Pappas4 and Goodfellow and O’Connor22

postulated that the mobile-bearing knee replacement would
minimize bone-prosthesis stress at the tibial surface. In the
current study, the prevalence of radiolucent lines in fewer
than two zones around the tibial component was 16% in the
anterior-posterior-glide group and 9% in the rotating-platform
group. No knee had radiolucent lines in more than three zones
around the tibial, patellar, or femoral component. Therefore,
it appears that the mobile bearing minimizes bone-cement
stress at the interfaces of all components.

Mobile-bearing total knee arthroplasty was introduced
to increase articular conformity and to minimize contact
stresses, thereby reducing linear wear and subsurface fatigue
failure. The current study demonstrated no measurable wear
of the tibial or patellar polyethylene bearing in either group.
There also was no evidence of periprosthetic osteolysis in ei-
ther group, although early detection of osteolysis after a total
knee arthroplasty can be difficult on plain radiographs. Our
finding of no osteolysis in either group suggests that solid fixa-
tion of these prostheses with good cementing technique limits
the so-called effective joint space23. It is also possible that the
rate of osteolysis was low because the duration of follow-up
was not long enough.

The results associated with the anterior-posterior-glide
and the rotating-platform Low Contact Stress mobile-bearing
total knee replacements were favorable after a minimum dura-
tion of follow-up of five years. The results for the two groups
were comparable with regard to the total knee score, pain and
functional scores, range of motion, polyethylene wear, aseptic
loosening, and periprosthetic osteolysis. �

References

1. O’Connor JJ, Goodfellow JW. Theory and practice of meniscal knee replace-
ment: designing against wear. Proc Inst Mech Eng [H]. 1996;210:217-22.

2. Menchetti PP, Walker PS. Mechanical evaluation of mobile bearing knees. 
Am J Knee Surg. 1997;10:73-82.

3. Buechel FF. Cementless meniscal bearing knee arthroplasty: 7- to 12-year 
outcome analysis. Orthopedics. 1994;17:833-6.

4. Buechel FF, Pappas MJ. The New Jersey Low-Contact-Stress Knee Replace-
ment System: biomechanical rationale and review of the first 123 cemented 
cases. Arch Orthop Trauma Surg. 1986;105:197-204.

5. Jordan LR, Olivo JL, Voorhorst PE. Survivorship analysis of cementless me-
niscal bearing total knee arthroplasty. Clin Orthop. 1997;338:119-23.

6. Keblish PA, Schrei C, Ward M. Evaluation of 275 Low Contact Stress (LCS) 
total knee replacements with 2-to 8-year follow-up. Orthop Int. 1993;1:168-74.

7. Kim YH, Kook HK, Kim JS. Comparison of fixed-bearing and mobile-bearing 
total knee arthroplasties. Clin Orthop. 2001;392:101-15.

8. Stiehl JB, Dennis DA, Komistek RD, Keblish PA. In vivo kinematic compari-
son of posterior cruciate ligament retention or sacrifice with a mobile bearing 
total knee arthroplasty. Am J Knee Surg. 2000;13:13-8.

T

Young-Hoo Kim, MD
Jun-Shik Kim, MD
The Joint Replacement Center of Korea at Ewha Womans University 
DongDaeMun Hospital, 70, ChongRo 6-Ga, ChongRo-Gu, Seoul, Korea 
(110-126). E-mail address for Y.-H. Kim: younghookim@netsgo.com

The authors did not receive grants or outside funding in support of their 
research or preparation of this manuscript. They did not receive pay-
ments or other benefits or a commitment or agreement to provide such 
benefits from a commercial entity. No commercial entity paid or 
directed, or agreed to pay or direct, any benefits to any research fund, 
foundation, educational institution, or other charitable or nonprofit 
organization with which the authors are affiliated or associated.





 TH E JO U R NA L OF BONE & JOINT SURGER Y ·  JBJS .ORG

VO LU M E 86-A ·  NU M B E R 6 ·  JU N E 2004
AN TER I OR-POSTER I OR-GL I DE A N D RO T A T I N G-PLATFOR M 
LOW CONTAC T ST RE S S TO T A L KN E E AR THROP LA S T IE S

9. Buechel FF, Pappas MJ. New Jersey low contact stress knee replacement 
system. Ten-year evaluation of meniscal bearings. Orthop Clin North Am. 
1989;20:147-77. Erratum in: Orthop Clin North Am. 1989;20: preceding 
519.

10. Lewandowski PJ, Askew MJ, Lin DF, Hurst FW, Melby A. Kinematics of pos-
terior cruciate ligament-retaining and -sacrificing mobile bearing total knee 
arthroplasties. An in vitro comparison of the New Jersey LCS meniscal bear-
ing and rotating platform prostheses. J Arthroplasty. 1997;12:777-84.

11. Buechel FF Sr, Buechel FF Jr, Pappas MJ, D’Alessio J. Twenty-year evalua-
tion of meniscal bearing and rotating platform knee replacements. Clin Or-
thop. 2001;388:41-50.

12. Stiehl JB, Voorhorst PE. Total knee arthroplasty with a mobile-bearing pros-
thesis: comparison of retention and sacrifice of the posterior cruciate liga-
ment in cementless implants. Am J Orthop. 1999;28:223-8.

13. Callaghan JJ, Squire MW, Goetz DD, Sullivan PM, Johnston RC. Cemented 
rotating-platform total knee replacement. A nine to twelve-year follow-up 
study. J Bone Joint Surg Am. 2000;82:705-11.

14. Oakeshott RD, Komistek RD, Stiehl JB. The A/P-glide knee prosthesis—
rationales, kinematics and results. In: Hamelynck KJ, Stiehl JB, editors. 
LCS mobile bearing knee arthroplasty: a 25 years worldwide review. Berlin: 
Springer; 2002. p 313-20.

15. Ewald FC. The Knee Society total knee arthroplasty roentgenographic evalua-
tion and scoring system. Clin Orthop. 1989;248:9-12.

16. Insall JN, Ranawat CS, Aglietti P, Shine J. A comparison of four models of 
total knee-replacement prostheses. J Bone Joint Surg Am. 1976;58:
754-65.

17. Kaplan EL, Meier P. Nonparametric estimation from incomplete observa-
tions. J Am Stat Assoc. 1958;53:457-81.

18. Rand JA, Ilstrup DM. Survivorship analysis of total knee arthroplasty. Cumu-
lative rates of survival of 9200 total knee arthroplasties. J Bone Joint Surg 
Am. 1991;73:397-409.

19. Matsuda S, White SE, Williams VG 2nd, McCarthy DS, Whiteside LA. Con-
tact stress analysis in meniscal bearing total knee arthroplasty. J Arthro-
plasty. 1998;13:699-706.

20. Waslewski GL, Marson BM, Benjamin JB. Early, incapacitating instability of 
posterior cruciate ligament-retaining total knee arthroplasty. J Arthroplasty. 
1998;13:763-7.

21. Morberg P, Chapman-Sheath P, Morris P, Cain S, Walsh WR. The function of 
the posterior cruciate ligament in an anteroposterior-gliding rotating platform 
total knee arthroplasty. J Arthroplasty. 2002;17:484-9.

22. Goodfellow JW, O’Connor J. Clinical results of the Oxford knee. Surface ar-
throplasty of the tibiofemoral joint with a meniscal bearing prosthesis. Clin 
Orthop. 1986;205:21-42.

23. Schmalzried TP, Jasty M, Harris WH. Periprosthetic bone loss in total hip ar-
throplasty. Polyethylene wear debris and the concept of the effective joint 
space. J Bone Joint Surg Am. 1992;74:849-63.


