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Background: The main goals of total knee arthroplasty are pain relief and improvement in function and the range of
motion. The purpose of this study was to compare the ranges of motion of the knees of patients treated with a standard
posterior cruciate-retaining total knee prosthesis in one knee and a high-flexion posterior cruciate-retaining total knee
prosthesis in the other.

Methods: Fifty-four patients (mean age, 69.7 years) received a standard posterior cruciate-retaining total knee pros-
thesis in one knee and a high-flexion posterior cruciate-retaining total knee prosthesis in the contralateral knee. Five
patients were men, and forty-nine were women. At a mean of three years postoperatively, the patients were assessed
clinically and radiographically with the knee-rating systems of the Knee Society and the Hospital for Special Surgery and
with the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score.

Results: The mean postoperative Knee Society and Hospital for Special Surgery knee scores were 93.7 and 89 points,
respectively, for the knees with a standard posterior cruciate-retaining prosthesis, and they were 93.9 and 90 points,
respectively, for the knees with a high-flexion posterior cruciate-retaining prosthesis. The mean postoperative WOMAC
score was 22 points. Postoperatively, the mean ranges of motion without and with weight-bearing were 131� (range, 90� to
150�) and 115� (range, 75� to 145�), respectively, in the knees with a standard prosthesis and 133� (range, 90� to 150�)
and 118� (range, 75� to 145�), respectively, in those with a high-flexion prosthesis. Patient satisfaction and radiographic
results were similar in the two groups. No knee had aseptic loosening, revision, or osteolysis.

Conclusions: After a minimum duration of follow-up of three years, we found no significant differences between the
two groups with regard to the range of knee motion or the clinical or radiographic parameters.

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

H
igh flexion of the knee after total knee arthroplasty is
essential for a successful overall functional outcome1.
Various factors that may influence the range of mo-

tion of the knee after a total knee arthroplasty have been

postulated2,3. Posterior femoral translation has been referred to
as a major factor affecting knee flexion2,4,5. The NexGen pos-
terior stabilized high-flexion total knee arthroplasty system
(NexGen LPS-Flex; Zimmer, Warsaw, Indiana) was introduced
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to enhance knee flexion and to facilitate tibiofemoral articu-
lation in high flexion. Contrary to expectations, we6 and other
authors7 previously reported no significant differences in the
range of motion or clinical and radiographic results between
the NexGen LPS-Flex and the standard NexGen LPS prosthesis.

The NexGen posterior cruciate-retaining high-flexion
total knee prosthesis (NexGen CR-Flex) was developed to
enhance knee flexion and to prevent so-called paradoxic
translational motion by providing asymmetric femoral con-
dyles as a result of a 2-mm increase in the thickness of the
posterior condyle (on both the medial and the lateral sides) of
the femoral component; this may allow posterior femoral
rollback with increasing knee flexion8 (Figs. 1-A and 1-B).
Although the design features of this prosthesis have been
claimed to improve knee flexion, this has not been docu-
mented clinically to our knowledge. The purpose of this pro-
spective randomized study was to compare pain, the functional
outcomes, and the range of motion of the knee following
treatment with a standard posterior cruciate-retaining total
knee prosthesis with those measures following treatment with
a high-flexion posterior cruciate-retaining total knee prosthesis.

Materials and Methods

From October to December 2004, the senior author (Y.-H.K.)
performed fifty-nine consecutive primary bilateral total

knee arthroplasties in fifty-nine patients. Five patients were
lost to follow-up (before three months), leaving fifty-four
patients (108 knees) with a minimum duration of follow-up of
three years (mean, 3.13 years; range, three to 3.25 years) (Fig. 2).

Fig. 1-A Fig. 1-B

Figs. 1-A and 1-B Design features of the NexGen CR and NexGen CR-Flex knee prostheses. Fig. 1-A The NexGen CR

knee prosthesis has a standard thickness of the posterior condyle of the femoral component and less posterior

femoral translation. The articular contact area between the posterior femoral condyle and the tibial polyethylene

(arrow) at high flexion angles is narrow. Fig. 1-B Extension of the radius and the thickness (by 2 mm) of the posterior

condyle in the NexGen CR-Flex femoral component increases the articular contact area between the posterior femoral

condyle and the tibial polyethylene at high flexion angles and thereby increases posterior femoral translation and the

range of flexion.

Fig. 2

CONSORT (Consolidated Standards of Reporting Trials) flow

diagram.
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The study was registered in the ClinicalTrials.gov Protocol Reg-
istration System (trial number, NCT00837447).

There were forty-nine women and five men with a mean
age (and standard deviation) of 69.7 ± 6.43 years (range, fifty-
five to eighty-five years) at the time of surgery. The high per-
centage of women in this series is presumably attributed to the
preponderance of severe primary osteoarthritis of the knee in
Korean female patients resulting from the inherent bow-leg
deformity associated with a habitually squatting position. The
mean body mass index was 26.7 kg/m2 (range, 19.5 to 32.7 kg/m2).
The preoperative limb alignment ranged from 10� to 17� of
anatomical varus angulation. There was no substantial differ-
ence between the two cohorts in terms of preoperative condi-
tions, including the extent of disease, pain, functional disability,
deformity, range of motion, bone loss, and/or prior surgical
treatments.

Randomization to treatment with a NexGen CR or a
NexGen CR-Flex total knee arthroplasty was accomplished with
use of study numbers in sealed envelopes, which were opened in
the operating room before the skin incision was made. The first
knee received the prosthesis indicated by the envelope, and the
contralateral knee (the one being treated with the second total
knee arthroplasty) received the other prosthesis. All patients
underwent a single-stage bilateral (sequential) total knee ar-
throplasty under one anesthetic.

A pneumatic tourniquet was utilized, and an anterior
midline skin incision (10 to 12 cm in length) was used with a
medial parapatellar capsular incision of the joint. In both
groups, femoral preparation was performed first, followed by
tibial preparation. The amount of bone resected from the pos-
terior femoral condyle was 2 mm greater when the knee was
to be treated with the NexGen CR-Flex prosthesis than when it
was to be treated with the standard NexGen CR prosthesis. We
resected approximately 10 mm of tibial bone with a 7� posterior
slope in the sagittal plane. All patellae were routinely resurfaced
with a polyethylene patellar prosthesis. All implants were ce-
mented with use of pulsed lavage, drying, and pressurization of
the cement.

Fig. 3-A

An anteroposterior radiograph of both

knees of a sixty-eight-year-old woman,

made with the patient standing, shows the

alignment of the femoral and tibial compo-

nents9. The alignment is measured by the

intersection of a line drawn across the base

of each component and the mechanical

axis of the femur or the tibia (a = frontal

femoral angle, and b = frontal tibial angle)9.

Fig. 3-B

A lateral radiograph of the right knee shows the measure-

ment of flexion and extension of the femoral component and

measurement of the posterior slope of the tibial component

(g = sagittal femoral angle, and d = sagittal tibial angle). The

posterior femoral condylar offset (CO) is evaluated by

measuring the maximum thickness of the posterior condyle

projected posteriorly to the tangent of the posterior cortex of

the femoral shaft. Line aa’ = a line parallel to the lateral

femoral anatomical axis, line bb’ = a line parallel to the

femoral peg longitudinal axis, line cc’ = the femoral peg

longitudinal axis, line dd’ = a line tangential to the posterior

cortex of the femoral shaft, line ee’ = a line joining the edges

of the tibial baseplate, and line ff’ = tibial anatomical axis.
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The knee was placed in a continuous-passive-motion
machine after the splint was removed. 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 the crutches or walker, with full weight-bearing,
for six weeks and used a cane when necessary thereafter.

Clinical and radiographic evaluations were done at three
months after the operation, at one year, and then yearly there-
after. All clinical data at the time of each follow-up examination
were recorded and compiled by a clinical fellow (Y.C.) who was
not part of the operative team and was blinded to the treatment
allocation. Each knee was rated preoperatively and postopera-
tively according to the systems of the Knee Society9 and the
Hospital for Special Surgery10. In addition, each patient com-
pleted the Western Ontario and McMaster Universities Oste-
oarthritis Index11 (WOMAC) health status questionnaire.

The active range of motion of the knee while the patient
was supine and while he or she was bearing weight was deter-
mined with use of a standard 60-cm clinical goniometer before
the operation and at the time of each follow-up examination.
The patient was told to bend the knees as much as was possible
while lying in a supine position and then while bearing weight
in a squatting position. The range of motion was measured for
all patients on two occasions by one of the authors (Y.C.) and
another surgeon, one of whom was blinded to the type of im-
planted prosthesis. We analyzed the knee range of motion before
and after the surgery, specifically determining how many knees
had flexion of <110� (the amount needed to rise from a chair),
<90� (a stiff total knee prosthesis), or <70� (a very poor result).

Radiographic data at the time of each follow-up exami-
nation were analyzed and recorded by a clinical fellow (Y.C.)
who was not blinded to the treatment allocation because the
radiographic appearance of the two implants differed. Full-
length supine and standing (on two legs) anteroposterior ra-
diographs of the knee, including the femoral head and the ankle,
and lateral and skyline patellar views were obtained preopera-

TABLE I Clinical Results

Knee Society Scoring System Hospital for Special Surgery Scoring System

Preoperative Final Follow-up Preoperative Final Follow-up

Parameters
NexGen

CR
NexGen
CR-Flex

NexGen
CR

NexGen
CR-Flex

NexGen
CR

NexGen
CR-Flex

NexGen
CR

NexGen
CR-Flex

Total knee
score*
(points)

29 (9-50)
[26.9-30.2]

29 (13-50)
[27.3-30.8]

93.7 (85-100)
[92.1-98.2]

93.9 (83-100)
[92.1-98.2]

52 (38-61)
[81.2-98.4]

53 (40-58)
[51.3-54.7]

89 (72-100)
[87.2-94.8]

90 (77-100)
[88.6-94.9]

Function
score*
(points)

54.8 (30-70)
[52.1-57.6]

54.8 (30-70)
[52.1-57.6]

83.0 (75-100)
[81.1-84.8]

83.7 (75-100)
[82.0-85.4]

— — — —

Pain score*
(points)

0 0 48.1 (40-50)
[47.3-49]

47.8 (40-50)
[46.8-48.8]

6.7 (0-15)
[5.5-7.9]

6.7 (0-15)
[5.5-7.9]

28.3 (20-30)
[27.6-29.1]

28.1 (15-30)
[27.2-29.1]

No. (%) of
patients
with:

No pain — — 38 (70%) 41 (76%) — — 38 (70%) 41 (76%)

Mild pain — — 16 (30%) 12 (22%) — — 16 (30%) 12 (22%)

Moderate
pain

— — — 1 (2%) — — — 1 (2%)

Severe
pain

54 (100%) 54 (100%) — — 54 (100%) 54 (100%) — —

*The values are given as the mean with the range in parentheses and the 95% confidence interval in brackets.

TABLE II Statistical Comparison Between the NexGen CR and

NexGen CR-Flex Groups*

P Value*

Knee Society score

Preoperative 0.671

Final follow-up 0.854

Hospital for Special Surgery score

Preoperative 0.849

Final follow-up 0.865

Function score

Preoperative 1.000

Final follow-up 0.852

Pain score at final follow-up

Knee Society 0.682

Hospital for Special Surgery 0.682

*Calculated with use of the Mantel-Haenszel chi-square test.
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tively and at each follow-up visit. We assessed the femorotibial
angle12, the position of the components, the posterior femoral
condylar offset, the level of the joint line, patellar tilt, and the
presence and location of radiolucent lines at the bone-cement
interface according to the recommendation of the Knee Soci-
ety9 (Figs. 3-A and 3-B).

Statistical Analysis
An a priori power calculationwas performed with 5� considered to
be a clinically relevant improvement and use of a standard devi-
ation of 9�13. Calculations revealed that, for an effect size of 20%14

for the early functional outcome, as measured with a validated
instrument such as a linear analog scale, and with a = 0.05 and
b = 0.80, forty patients would be needed in each treatment
group. It was determined that a minimum of ten more patients
would need to be recruited to allow for possible attrition.

The changes in the Knee Society, the Hospital for Special
Surgery, and the WOMAC scores were evaluated with use of the
Student paired t test and the Pearson nonparametric chi-square
test. The ranges of motion of the knee were compared between the
two groups with use of a two-way repeated-measures analysis of
variance. Nonparametric chi-square tests were used to compare
complication rates and radiographic data between the two groups.
With use of the Bonferroni method13, the alpha level of each
individual test was adjusted downward to ensure that the overall
results for a number of tests remained at 0.05. In our study, the
alpha level should be <0.0026 after nineteen outcome measures
to have significance. The level of significance was set at p < 0.05.

Source of Funding
There was no external funding source for this study.

Results
Clinical Results
Knee Score

The preoperative and postoperative knee and pain scores are
summarized in Table I. The Knee Society and the Hospital

for Special Surgery knee scores did not differ significantly
between the two groups either preoperatively (p = 0.671 and
p = 0.849, respectively) or postoperatively (p = 0.854 and p =
0.865, respectively) (Table II). In the NexGen CR group, the
mean postoperative knee score was 93.7 points (range, 85 to
100 points) according to the system of the Knee Society and 89
points (range, 72 to 100 points) according to the system of the
Hospital for Special Surgery. In the NexGen CR-Flex group,
the mean postoperative knee score was 93.9 points (range, 83
to 100 points) according to the system of the Knee Society and
90 points (77 to 100 points) according to the system of the
Hospital for Special Surgery.

Pain
The postoperative pain scores, according to both knee-scoring
systems, did not differ significantly between the groups (p =
0.682 and p = 0.851, respectively) (Table II). Of the fifty-four
knees treated with the NexGen CR prosthesis, thirty-eight
(70%) were not painful and sixteen (30%) were mildly painful

TABLE III Knee Flexion (Degrees)

Preoperative 3 Months 1 Year 3 Years

Non-Weight-
Bearing

Weight-
Bearing

Non-Weight-
Bearing

Weight-
Bearing

Non-Weight-
Bearing

Weight-
Bearing

Non-Weight-
Bearing

Weight-
Bearing

NexGen CR

Mean and
stand dev.

128 ± 13.9 125 ± 12.8 123 ± 10.2 102 ± 13.1 125 ± 11.9 109 ± 14.1 131 ± 13.9 115 ± 14.1

Range 70-150 70-140 80-135 60-113 90-145 75-140 90-150 75-145

NexGen
CR-Flex

Mean and
stand dev.

128 ± 11.2 126 ± 10.5 125 ± 10.4 104 ± 12.9 129 ± 12.9 114 ± 14.9 133 ± 10.4 118 ± 13.9

Range 90-145 80-140 75-129 55-115 90-145 75-140 90-150 75-145

P value 0.819 0.823 0.266 0.265 0.506 0.253 0.172 0.168

Effect size — — 0.20 0.15 0.34 0.35 0.14 0.21

TABLE IV Range of Motion (Non-Weight-Bearing)

Preoperative* Final Follow-up*

Range of
Flexion

NexGen
CR

NexGen
CR-Flex

NexGen
CR

NexGen
CR-Flex

<70� 0 (0%) 0 (0%) 0 (0%) 0 (0%)

71�-90� 1 (2%) 1 (2%) 2 (4%) 1 (2%)

91�-110� 7 (13%) 5 (9%) 7 (13%) 6 (11%)

111�-130� 22 (41%) 27 (50%) 26 (48%) 29 (54%)

131�-150� 24 (44%) 21 (39%) 19 (35%) 18 (33%)

P value 0.895 0.4143

*The values are given as the number of knees with the percentage
in parentheses.
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(no effect on daily activity) at the time of the latest follow-up.
Of the fifty-four knees treated with the NexGen CR-Flex
prosthesis, forty-one (76%) were not painful, twelve (22%)
were mildly painful, one (2%) was moderately painful (a
moderate effect on daily activity), and none were severely
painful at the time of the latest follow-up examination.

Range of Motion (Tables III and IV)
Preoperatively, the mean knee flexion contracture was 8� (range,
0� to 35�) in the NexGen CR group and 10� (range, 0� to 30�)
in the NexGen CR-Flex group. At three years, no knee had a
measurable flexion contracture. No knee in either group had a
range of motion of <70� preoperatively or postoperatively. Nine
knees (17%) in the NexGen CR group and seven knees (13%) in
the NexGen CR-Flex group had a range of motion of <110� at
the time of final follow-up (Table IV). Maximum flexion in
both groups was 150�. At the time of final follow-up, the range
of knee motion (with and without weight-bearing) did not
differ significantly between the knees with and those without
pain in either group (p = 0.213 and p = 0.175, for the NexGen
CR and NexGen CR-Flex groups).

The mean difference between the range of flexion without
weight-bearing and the range with weight-bearing was 16� in
the NexGen CR knee group and 15� in the NexGen CR-Flex
knee group. These differences are attributable to three factors.

First, forty patients (74%) were reluctant to bend the knees
>90�. Second, five patients (9%) were not able to squat because
of low-back pain. Third, the remaining nine patients (17%) had
mild pain and stiffness in the quadriceps muscle area while
they were squatting. There was no relationship between mild
or moderate pain and the ranges of motion.

WOMAC Score
There was significant improvement in the mean WOMAC
score from the preoperative to the latest follow-up examina-
tion (p < 0.001). The mean WOMAC score (and standard
deviation) was 65 ± 14.32 points (range, 44 to 96 points)
preoperatively and 22 ± 16.4 points (range, 3 to 55 points) at
the time of final follow-up. The mean WOMAC score at the
time of final follow-up did not differ significantly between the
knees with pain (24 points) and those without pain (20 points)
in either group (p = 0.124).

Satisfaction
Patient satisfaction was similar in the two groups, and it also
did not differ significantly between the patients with pain and
those without pain in either group (p = 0.078). The mean
patient satisfaction score was 7.8 ± 2.2 points in the group
with a NexGen CR prosthesis and 8.1 ± 1.9 points in the
group with a NexGen CR-Flex prosthesis. This difference was

TABLE V Radiographic Results

Mean (95% Confidence Interval)

NexGen CR
NexGen
CR-Flex

P Value
(T Test)

Femorotibial angle (standing) (deg)

Preoperative 0.20 (21.0-1.4) 0.7 (20.4-1.8) 0.535

Final follow-up 6.1 (5.3-6.9) valgus 5.8 (4.4-7.2) valgus 0.729

Femoral component position (deg)

Anteroposterior 97.1 (96.6-97.6) 97.2 (96.0-98.4) 0.875

Sagittal 2.3 (1.5-3.1) 2.7 (2.0-3.4) 0.402

Tibial component position (deg)

Anteroposterior 88.5 (87.9-89.1) 88.2 (87.6-88.8) 0.505

Sagittal 84.4 (83.7-85.1) 85 (84.3-85.7) 0.201

Patellar tilt23* 2.3 (0.7-3.9) 2.9 (1.3-4.5) 0.588

Tibial surface capping (%) 98.3 (97.5-99.1) 98.1 (97.3-98.9) 0.781

Joint line level (mm)

Preoperative 14.5 (13.5-15.5) 15.3 (14.2-16.4) 0.331

Final follow-up 13.1 (12.1-14.1) 13.9 (13.0-14.8) 0.232

Posterior condylar offset (mm)

Preoperative 24.7 (24.0-25.4) 24.8 (24.1-25.5) 0.802

Final follow-up 25.7 (25.1-26.3) 26.3 (25.6-27.0) 0.210

*The angle between a line joining the medial and lateral edges of the patella and the horizontal line (not a line tangential to the medial and lateral
edges of the trochlea). The rationale of using a horizontal line is to be independent of the morphology of the anterior trochlea, which is highly
variable and may induce underestimation or overestimation of a tilt.
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not significant (p = 0.425). Forty-four patients (81%) were
fully satisfied and ten patients (19%) were satisfied with the
outcome of the operation with the NexGen CR prosthesis.
Forty-two patients (78%) were fully satisfied and eleven pa-
tients (20%) were satisfied with the result of the operation with
the NexGen CR-Flex prosthesis; one patient (2%) was dissat-
isfied because of moderate pain after prolonged walking.
Thirty-five patients (65%) with a NexGen CR prosthesis and
thirty-six patients (67%) with a NexGen CR-Flex prosthesis
were not satisfied with the range of flexion while weight-
bearing.

Radiographic Results (Table V)
There were no significant differences between the groups with
regard to radiographic parameters, including the alignment of
the limb (femorotibial angle), positions of the femoral and
tibial components, patellar tilt, level of the joint line, and
posterior condylar offset. No knee had aseptic loosening of the
femoral, tibial, or patellar component, and no knee had sub-
luxation or dislocation of the tibiofemoral joint or a patellar
dislocation. There were no significant differences in any ra-
diographic parameters between the knees with and those with-
out pain in either group (p > 0.05).

Discussion

There is a paucity of information in the literature regarding
knee and pain scores after total knee arthroplasty with

standard and high-flexion total knee prostheses. We6 and
Nutton et al.7 previously reported that preoperative knee and
pain scores improved substantially after total knee arthroplasty
with use of the NexGen LPS and NexGen LPS-Flex knee re-
placements. However, knee and pain scores did not differ
significantly between the two groups either preoperatively or
postoperatively. Similarly, in the current series, preoperative
knee and pain scores improved significantly after total knee
arthroplasty with use of either the NexGen CR or the NexGen
CR-Flex knee prosthesis but the knee scores and pain scores
did not differ significantly between the two groups either pre-
operatively or postoperatively.

Clinical studies of the effectiveness of designs intended
to provide high flexion following total knee arthroplasty have
produced conflicting results. Bin and Nam15 and Gupta et al.16

found that use of a high-flexion prosthesis resulted in a
substantial improvement in the postoperative range of mo-
tion compared with that following use of a standard knee
prosthesis. In contrast, we6 and Nutton et al.7 did not find a
significant improvement in knee flexion with use of a NexGen
LPS-Flex knee prosthesis. Other studies also failed to show an
improvement in knee flexion after use of a high-flexion de-
sign17,18. In the current study, the knees with a NexGen CR
prosthesis had a mean range of motion of 131� and those with
a NexGen CR-Flex prosthesis had a mean range of motion of
133�. A high degree of flexion was achieved with both types
of prostheses, which may have clouded the possible advantage
of the NexGen CR-Flex implant. Several factors may have
played a role in the achievement of a high degree of flexion in

both groups in the current and previous6 series, including the
preponderance of women, the low body-mass index of the
patients, the use of a less invasive approach, the relatively
good preoperative range of motion, and the effective resto-
ration of the joint line and the posterior femoral condylar
offset.

We6 and Nutton et al.7 did not find a difference in pa-
tient satisfaction between patients treated with a NexGen LPS
prosthesis and those treated with a NexGen LPS-Flex pros-
thesis. In the current series, the majority of patients (81%
and 78%) were fully satisfied with the outcome of the opera-
tion with either the NexGen CR or the NexGen CR-Flex
prosthesis.

In our previous study6, we found no significant differ-
ences in the positions of the femoral and tibial components
between knees with a NexGen LPS prosthesis and those with a
NexGen LPS-Flex knee prosthesis. In the present study too, we
found no significant difference with regard to the radiographic
parameters measured in the knees with the NexGen CR
and those measured in the knees with the NexGen CR-Flex
prosthesis.

It has been shown that reducing the posterior femoral
condylar offset by 3 mm reduces, by 10�, the range of knee
flexion possible before the condyles impinge against the
posterior edge of the tibial insert3,19-21. Conversely, increasing
the posterior femoral condylar offset makes it possible to
avoid tibiofemoral impingement beyond 140� of flexion22.
The introduction of high-flexion designs incorporated these
modifications into the femoral component, with the expec-
tation that doing so would allow a greater functional range of
knee motion. In the current series, posterior femoral con-
dylar offset was well restored in both groups. On the basis of
the findings of the current and previous studies6,7, the high-
flexion knee prosthesis did not appear to improve the range
of knee motion.

This study had some limitations. First, the knee scoring
system is prone to intraobserver variability. Second, there was
no interobserver variability in the interpretation of the ra-
diographic results (i.e., they were evaluated by only one ob-
server) and this could have led to bias. Third, it is difficult for a
patient who has undergone bilateral total knee arthroplasty to
distinguish between the functional results of the two knees.
Finally, the follow-up was short, and we can draw no con-
clusions regarding the theoretical advantage of the NexGen
CR-Flex prosthesis regarding wear.

Since we found no significant differences between the
two groups with regard to the range of knee motion or
the clinical and radiographic results, we believe that the goal
of the design of the high-flexion knee prosthesis—i.e., to
increase flexion of the knee—was not achieved in this series.
Furthermore, this design required the removal of extra bone
from the posterior femoral condyle. Whether osteolysis
would be decreased by increasing the contact area of the
posterior femoral condyle and the tibial polyethylene dur-
ing deep flexion remains to be seen after longer-term
follow-up. n
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