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ABSTRACT

Background:It has been hypothesized that mobile-bearing total knee arthroplasty (TKA) may enhance outcomes by
accommodating femorotibial rotational mismatches, potentially lowering contact stresses and reducing polyethylene wear. This
study aimed to evaluate whether a difference exists between fixed-bearing and mobile-bearing designs of a modern TKA in terms
of durability, range of motion (ROM), and functional outcomes at 5 years postoperatively.

Materials and Methods: This comparative analysis included 278 patients who underwent primary cemented TKA with one of
three tibial components: all-polyethylene fixed-bearing, modular metal-backed fixed-bearing, or mobile-bearing. The median
follow-up was 5 years (IQR: 3-8 years).

Results:No significant difference was observed in durability, assessed by survivorship free of revision for any cause, or in mean
maximal ROM at ten years. Functional outcomes, as evaluated by Knee Society (KS) function scores and the prevalence of
patellar tilt, also showed no significant differences between the groups.

Conclusion:This clinical study demonstrated that the mobile-bearing TKA design is reliable and durable but does not offer
superior maximum knee flexion, functional outcomes, or durability at 5 years compared to posterior-stabilized fixed-bearing
designs utilizing either all-polyethylene or modular metal-backed tibial components.
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INTRODUCTION surgeons. However, it has been argued that the

It was hypothesized that incorporating a mobile-bearing
design in total knee arthroplasty (TKA) might enhance
longevity, improve range of motion (ROM), and
optimize function while addressing femorotibial
rotational incongruity. This concept was based on the
premise that such a design could decrease contact stress
and polyethylene wear, thereby mitigating debris-
induced osteolysis through relative motion between the
tibial tray and the bearing. These prosthetic devices
have gained popularity among some orthopedic
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additional articulating surface might offset the benefits
of reduced wear at the femorotibial interface [1-4].

Several studies have indicated no significant differences
between fixed- and mobile-bearing TKA designs
concerning pain, ROM, or functional outcomes.
Nonetheless, randomized controlled trials (RCTS)
directly comparing fixed- and mobile-bearing implants
from the same manufacturer are limited. Although
certain studies have investigated ROM and functional
outcomes, many provide only mid-term follow-up data
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or include varied implant designs, complicating the
interpretation of results [5-8].

A prior study evaluated the outcomes of 240 primary
TKAs with a mean follow-up period of five years,
reporting four revisions: one in the all-polyethylene
group due to patellar fracture, two in the modular metal-
backed group due to aseptic loosening, and one in the
mobile-bearing group due to infection [9]. That study
found no significant differences in survivorship,
functional outcomes, or maximum knee flexion across
the groups. The objective of the present investigation
was to assess survivorship, maximum knee flexion, and
functional outcomes at a five-year follow-up.

MATERIAL AND METHODS

The study involving 278 patients who underwent
primary unilateral total knee arthroplasty (TKA) for
osteoarthritis (OA). Participants received a cemented,
posterior-stabilized femoral component along with a
patella, and one of three tibial components: all-

(Figure 1).

Eligible patients (n=460)
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polyethylene, modular-metal-backed, or mobile-
bearing. Clinical and radiographic assessments were
conducted at five years.

Inclusion criteria included a diagnosis of OA of the
knee and an age between 20 and 85 years, while
exclusion criteria encompassed: age outside the 20-85
year range, prior tibial osteotomy or patellectomy,
retained implants, significant extra-articular
deformities, tibial or femoral malunions requiring
additional osteotomies, fixed varus/valgus deformities,
flexion deformities greater than 20° preoperative
flexion less than 90°, osteomyelitis, previous knee
infections, metastatic cancer, or major neurological or
musculoskeletal disorders affecting gait or weight-
bearing.

Randomization was performed using a computer
program. A total of 460 patients were assessed for
eligibility, and 182 were excluded before randomization
due to refusal, inability to participate, or failure to meet
inclusion criteria

Excluded (n=182)

Randomised (n=278)

AlI-PE (n=93); MMB (n=93);
MB (n=92)

Deaths (n=82)
All-PE (n=32)
MMB (n=22)
MB (n=28)

Final Analysis: All-PE (n=61);
MMB (n=71); MB (n=64)

Figure 1: Flow of patients in the study

Each patient underwent tricompartmental TKA with a
single  cemented, posterior-stabilized ~ femoral
component and patella, along with one of the three
tibial components as per the randomized group
assignment.  Experienced  orthopedic  surgeons
performed all surgeries. Standard surgical procedures
were followed [9]. Weight-bearing was initiated on the
first postoperative day, and active knee movement was
encouraged within 24 hours. Discharge criteria included
the ability to walk with an aid, flex the knee > 90°, and
ascend stairs, with most patients being discharged on
the fourth or fifth postoperative day.1
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Range of motion analyses were performed by
experienced physician assistants. Maximum active
flexion was measured using a goniometer. The mean
maximal ROM was calculated by subtracting maximum
extension from maximum flexion. Knee Society (KS)
knee and function scores were recorded pre- and
postoperatively using a standardized questionnaire
administered to all TKA patients at each follow-up [10].
Data on complications were collected from patient
reports and medical record codes. Analysis of variance
(ANOVA) was used to assess all postoperative data. A
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two-tailed p-value of < 0.05 was considered statistically
significant.

RESULTS

The outcomes of this study
polyethylene, Modular-metal-backed, and Mobile-
bearing prostheses in total knee arthroplasty
demonstrated no statistically significant differences
across the evaluated parameters (Table 1). Revision
rates for any reason were similar among the groups,
with  survival percentages of 935% for All-
polyethylene, 95.8% for Modular-metal-backed, and
96.4% for Mobile-bearing prostheses (p = 0.91). These
results suggest comparable durability among the three
prosthesis designs.

In terms of knee flexion, the mean maximum flexion
angles were 107° (SD: 18) for All-polyethylene, 112°

comparing  All-
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(SD: 19) for Modular-metal-backed, and 108° (SD: 19)
for Mobile-bearing groups, with no significant
difference noted (p = 0.85). The median maximum knee
flexion values followed a similar trend, ranging from
113° (41-138°) in the All-polyethylene group to 117°
(42-141°) in the Modular-metal-backed group and 111°
(39-133°) in the Mobile-bearing group.

Functional outcomes measured using the Knee Society
Score (KSS) also showed no significant variation. The
mean KSS function scores were 79.8 (SD: 22.3) for All-
polyethylene, 58.4 (SD: 16.0) for Modular-metal-
backed, and 62.3 (SD: 31.7) for Mobile-bearing
prostheses (p = 0.23). Similarly, the mean KSS knee
scores were 87.6 (SD: 6.2), 84.5 (SD: 17.6), and 81.9
(SD: 17.5) for All-polyethylene, Modular-metal-
backed, and Mobile-bearing groups, respectively (p =
0.65).

Table 1: Comparison of results among study groups

All-polyethylene Modular-metalbacked Mobile-bearing p
Outcome (n=61) (n=71) (n = 64) Value
Revision for any reason, % 935 95.8 96.4 0.91
Mean maxmggg)knee flexion 107 (18) 112 (19) 108 (19)
- - - 0.85
Median max(':a‘#g”;)k“ee flexion | 113 (41 10 138) 117 (42 to 141) 111 (39 to 133)
1 (0]
Flexion cor(ltsrg(;ture >5%n 1(8) 1(6°) 1 (7°) )
Mean KSS, function (SD) 79.8 (22.3) 58.4 (16.0) 62.3 (31.7) 0.23
Median KSS, function (range) 88 (48 to 98) 54.5 (46 to 88) 65.0 (16 to 88) '
Mean KSS, knee (SD) 87.6 (6.2) 84.5 (17.6) 81.9 (17.5) 0.65
Median KSS, knee (range) 85 (82 t0 93) 90 (60 to 94) 92 (61 to 95) '

Survival analysis (Table 2) further reinforced the
similarity in outcomes, with no statistically significant
differences between All-polyethylene and Mobile-
bearing prostheses (p = 0.91) or between Modular-

metal-backed and Mobile-bearing prostheses (p = 0.89).
These findings suggest that all three prosthesis designs
provide comparable clinical outcomes and survival
rates, highlighting their efficacy in total knee
arthroplasty.

Table 2: Survival (Knees) comparison results

Survival Comparison

p Value

All-polyethylene vs. mobile-bearing

0.91

Modular-metal-backed vs. mobile-bearing

0.89

DISCUSSION

In this study, no significant differences were observed
between fixed- and mobile-bearing TKAs in terms of
durability, mean maximal ROM, or function 5 years
postoperatively. These findings align with results from
other prospective studies, randomized controlled trials
(RCTs), and meta-analyses that also reported
comparable durability between these designs [11-14].
While some studies have suggested that mobile-bearing
TKAs may offer superior flexion in the short term [15]
our results support previous prospective studies
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indicating no significant outcome differences between
fixed- and mobile-bearing designs. Kinematic studies
have similarly shown no significant differences in
anteroposterior femoral condylar translation or axial
rotation between the two designs [11,16].

Regarding function, as measured by the Knee Society
Score (KSS), no differences were observed between
fixed- and mobile-bearing TKAs at the 5-year follow-
up. These results are consistent with previous studies
[6,8,17]. However, the present study uniquely compared
devices with identical femoral components, isolating
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the tibial components as the variable. L&dermann et al.
[18] similarly found no differences in KSS or SF-12
scores after seven years. These findings confirm that
mobile-bearing TKAs continue to provide functional
outcomes comparable to fixed-bearing devices over the
long term.

Radiographic  assessment, specifically measuring
patellar tilt and subluxation, did not reveal any
differences between the groups. Some researchers have
suggested that mobile-bearing TKAs could better
accommodate  rotational ~ mismatch,  potentially
improving patellar tracking [3-8]. However, our study
found no evidence to support this theory, as there were
no significant differences in patellar tilt or subluxation
between the groups.

This study has several limitations. First, function was
evaluated using the KSS, which may lack sensitivity to
detect small functional differences between similar
TKA designs. Second, since this study focused on tibial
components from a single manufacturer, the results may
not be generalizable to all fixed- and mobile-bearing
designs.

CONCLUSION

In conclusion, this comparative study demonstrated no
significant differences in survivorship, range of motion
(ROM), or function between fixed- and mobile-bearing
total knee arthroplasties (TKAs) when the same femoral
and patellar components were used. The anticipated
benefits of mobile-bearing designs have not been
substantiated by the findings, though ongoing
monitoring may reveal potential differences in
polyethylene wear or late failures over time.
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