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Abstract

Background Mobile bearings have been compared with
fixed bearings used in TKA. However, rotating platforms, a
specific type of mobile bearing, have not been compared
with fixed-bearings using meta-analysis.
Questions/purposes We asked whether the performance
of a rotating-platform bearing is superior to, comparable to,
or worse than a fixed bearing. Four areas were investigated:
clinical performance, component alignment, adverse event
rates, and revision rates.

Methods Searches of Medline, EMBASE, Google Scho-
lar, and the Cochrane databases, combined with reference
lists from published meta-analyses and systematic reviews

One or more of the authors (JTM) has received funding from DePuy,
a Johnson & Johnson Company (Warsaw, IN, USA); Zimmer
(Warsaw, IN, USA); and Medtronic (Minneapolis, IN, USA). One or
more of the authors (SGC) has received funding from DePuy, a
Johnson & Johnson Company.

All ICMIJE Conflict of Interest Forms for authors and Clinical
Orthopaedics and Related Research editors and board members are
on file with the publication and can be viewed on request.

Clinical Orthopaedics and Related Research neither advocates nor
endorses the use of any treatment, drug, or device. Readers are
encouraged to always seek additional information, including FDA-
approval status, of any drug or device prior to clinical use.

This work was performed at Carilion School of Medicine, Roanoke,
VA, USA, and BENSOL, Warsaw, IN, USA.

Electronic supplementary material The online version of this
article (doi:10.1007/s11999-014-3539-4) contains supplementary
material, which is available to authorized users.

J. T. Moskal
Virginia Tech Carilion School of Medicine, Roanoke, VA, USA

S. G. Capps (PX)
BENSOL, 488 East Bell Drive, Warsaw, IN 46582, USA
e-mail: sgc@sgcappsphd.com

of mobile-bearing versus fixed-bearing prostheses used in
TKAs, provided 17 nonlanguage-restricted studies con-
sisting of 1910 TKAs (966 rotating platform versus 944
fixed bearing). Random-effect modeling was used for all
meta-analyses, thereby mitigating possible effects of het-
erogeneity among studies. All meta-analyses were
examined for publication bias using funnel plots; publica-
tion bias was not detected for any meta-analysis.

Results There were no statistically or clinically signifi-
cant differences in clinical performance (clinical scores,
ROM, and radiographic evaluation), component alignment,
revision rates, or adverse event rates except for tibial
component alignment in the AP plane, which favored TKA
with fixed-bearings (p = 0.020; standardized mean differ-
ence, 0.229; 95% CI, 0.035-0.422), but the effect size was
small enough that it was not considered -clinically
important.

Conclusions Based on our findings, which agree sub-
stantially with those of prior systematic reviews of TKAs
with mobile-bearing versus fixed-bearing prostheses, there
is no compelling case for either rotating-platform or fixed-
bearing implant design in terms of clinical performance,
component alignment, adverse event frequencies, or sur-
vivorship. This dataset, which was limited to a maximum
6 years followup, is insufficient to address questions rela-
ted to wear or late revisions. We therefore suggest that
implant choice should be made on the basis of other fac-
tors, perhaps including cost or surgeon experience.

Introduction

The purported benefits of a TKA with a mobile-bearing
prosthesis stem from better biomechanics and more natural
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kinematics leading to reduced polyethylene wear and
reduced incidence of osteolysis and thus better perfor-
mance [4-06, 21, 28, 30, 42]. However, it is important to
understand that the term “mobile-bearing” refers to vari-
ous designs, differing in their mobility: rotating-platform
designs allow for free rotation of the tibial polyethylene
insert about the central axis of the tibia, meniscal-bearing
designs attempt to mimic the natural meniscus with inde-
pendent movement of medial and lateral bearings, and AP
glide-and-rotation designs allow for gliding in the AP plane
and some rotation about the central axis of the tibia [6].

Although there are numerous articles directly comparing
mobile- and fixed-bearing designs, including nine meta-
analyses [6, 14, 17, 24, 27, 28, 37, 38, 42], the distinction
between mobile-bearing subgroups rarely is made. Caro-
thers et al. [6] performed a meta-analysis examining the
differences between mobile-bearing subgroups and found
that TKAs with meniscal-bearing and rotating-platform
prostheses did not perform as well as AP glide-and-rotation
prostheses.

Given the lack of conclusive differences between TKAs
with mobile-bearing and fixed-bearing prostheses, and
given the observations of Carothers et al. [6], we sought to
perform a systematic review and meta-analysis to look at a
single type of mobile-bearing design, the rotating-platform
subgroup, and compare it with fixed-bearing designs.

The overarching goal was to determine whether the
performance of a TKA with a rotating-platform prosthesis
is superior to, comparable to, or worse than the perfor-
mance of a TKA with a fixed-bearing prosthesis, by
evaluating four specific endpoints: (1) clinical performance
(clinical scores, ROM, and radiographic evaluation); (2)
component alignment; (3) adverse event rates; and (4)
revision rates (and thus survivorship).

Search Strategy and Criteria

A literature search using Medline, EMBASE, Google
Scholar, and Cochrane databases was conducted to identify
all articles published between January 1990 and May 2013
that evaluated the outcome of patients undergoing a TKA
using either a rotating-platform or fixed-bearing prosthesis.
Search terms were: “total knee” and [“mobile bearing” or
“rotating-platform”] and [“fixed-bearing” or “meta-ana-
lysis” or “systematic review”]. The reference lists of
systematic reviews and meta-analyses were screened for
possible additional studies. Included publications were
comparative studies of TKAs with rotating-platform and
fixed-bearing prostheses (not language restricted). No
attempts were made to discover unpublished data.

We identified 677 potential citations (553 from sys-
tematic searches and 124 from reference lists), and after
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Fig. 1 The flow diagram shows the number of studies found for this
meta-analysis and systematic review and the number remaining after
exclusion criteria were applied.

removing duplicates there were 276 potential records
(Fig. 1). These records were evaluated first by title and
abstract using a single inclusion criteria: TKA with a
rotating-platform compared with a fixed-bearing prosthe-
sis; if it was uncertain, then full-text versions were
screened. Two reviewers (JTM, SGC) independently
reviewed the 41 studies meeting this criteria; rejection of
possible sources required agreement of both authors. Each
study was rated for level of evidence at the time of data
extraction based on the Centre for Evidence Based Medi-
cine (Oxford, UK) guideline [15]. Multiple publications of
the same population were pooled as one study (kinship) to
the extent possible to avoid double-counting cases and
creating undue bias in the data set.

There are 41 articles included in this study, 22 of these
providing background information [4-6, 14, 16-19, 21, 24,
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Table 1. Details of the included studies
Study Year Level of Data Number Implant M/F Age (years), Followup
evidence points of TKAs mean (years), mean

Aggarwal & Agrawal [1] 2013 1I AE

Fixed bearing 27 Duracon™ 423 546 5.5

Rotating platform 29 Scorpio™ Plus Single Axis 5/24 60 5.6
Ball et al. [2] 2011 1I AE, AKS,

Fixed bearing SF-12 42 Scorpio®™ PS 18/23 64 4.0

Rotating platform 51 Scorpio™ Plus Single Axis 22/28  64.9 4.0
Bhan et al. [3] 2005 1II AE, AKS,

Fixed bearing Rev, ROM 32 Insall-Burstein 11 10/22 63 6.0

Rotating platform 32 LCS® RP 10/22 63 6.0
Chen et al. [7] 2013 1I HSS, ROM

Fixed bearing 97 Genesis I™ & PFC Sigma® 23/70  64.4 2.7

Rotating platform 106 PEC Sigma®™ RP 20/82  67.6 2.7
Chiu et al. [8] 2001 II AKS, ROM

Fixed bearing 16 AMK 2/14 68 2.0

Rotating platform 16 LCS® RP 2/14 68 2.0
Evans et al. [10] 2006 1II AE, Rev,

Fixed bearing ROM 100 PFC Sigma®™ 34/66  67.7 2.0

Rotating platform 113 PFC Sigma®™ RP 51/62  63.4 2.0
Hanusch et al. [11] 2010 1II AE, AKS,

Fixed bearing Rev, ROM 55 PFC Sigma®™ 33/22 694 1.1

Rotating platform 50 PFC Sigma®™ RP 20/30 70 1.1
Harrington et al. [12] 2009 1II AE, AKS,

Fixed bearing Rev, ROM 72 PFC Sigma™ 22/50 633 2.0

Rotating platform 68 PEC Sigma®™ RP 28/40  63.7 2.0
Hasegawa et al. [13] 2009 11 AE, AKS,

Fixed bearing Rev, ROM 25 PFC Sigma™ 3/22 73 33

Rotating platform 25 PFEC Sigma®™ RP 3/22 73 33
Jawed et al. [20] 2012 1II AE, AKS,

Fixed bearing Rev, ROM 50 PFC Sigma® 10/40  64.46 33

Rotating platform 50 PFC Sigma®™ RP 10/40  64.46 33
Kalisvaart et al. [22] 2012 1I AE, AKS,

Fixed bearing Rev, ROM 76 PFC Sigma'\"‘\’ 24/56  67.1 5.3

Rotating platform 76 PFC Sigma®™ RP 24/56  67.4 5.3
Kim et al. [23] 2012 1II AE, AKS,

Fixed bearing HSS, ROM 40 NexGen™ LPS Flex 1/39 66 25

Rotating platform 40 PFC Sigma®™ RP-F 2/38 68 2.6
Lizaur-Utrilla et al. [25] 2012 1II AKS, Rev,

Fixed bearing ROM, 58 Multigen Plus 11/47 739 2.5

Rotating platform SF-12 61 Trekking® MB 14/47  74.6 2.5
Luring et al. [26] 2006 III AKS, ROM

Fixed bearing 20 PFC Sigma™ 6/14 69 2.0

Rotating platform 20 PFC Sigma®™ RP 6/14 67 2.0
Rahman et al. [34] 2009 1I AE, ROM,

Fixed bearing SF-12 27 PFC Sigma® 9/18 62 33

Rotating platform 27 PFC Sigma® RP 10/14  62.6 3.6
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Table 1. continued

Study Year Level of Data Number Implant M/F Age (years), Followup
evidence points of TKAs mean (years), mean

Shemshaki et al. [36] 2012 1II AE, AKS,

Fixed bearing Rev 150 PFC Sigma@ 48/102 70 5.0

Rotating platform 150 PFC Sigma®™ RP 60/90 68 5.0
Tibesku et al. [39] 2011 1I HSS, ROM

Fixed bearing 17 Genesis TT™ 512 66 2.0

Rotating platform 16 Genesis ™ MB 7/9 65 2.0

Level of evidence = Oxford Centre for Evidence-based Medicine determination [15], Level II = lesser-quality randomized controlled trial or
prospective comparative study; Level III = retrospective comparative study; AE = Adverse events (complications), AKS = American Knee
Society, HSS = Hospital for Special Surgery knee score, Rev = revisions, SF-12 = Short Form-12; DuraconTVNI (Stryker, Kalamazoo, MI,
USA); Scorpio"“\' (Stryker, Kalamazoo, MI, USA); Insall-Burstein II (Zimmer Inc, Warsaw, IN, USA); NexGen®™ (Zimmer Inc, Warsaw, IN,
USA); LCS® RP (DePuy Synthes, Warsaw, IN, USA); Genesis™ (Smith & Nephew Inc, Memphis, TN, USA); PFC Sigrna'\“\“ (DePuy Synthes,
Warsaw, IN, USA); AMK (Depuy, Warsaw, IN, USA); MultiGen (Lima Corporate, Udine, Italy); Trekking‘f‘f‘\’ (SAMO, Bologna, Italy).

Table 2. Studies evaluated using the modified Jadad score

Study Random R method Blinded B Method LTFU Inclusion/ Adverse Statistical Total
events method
Yes =1 Yes=1 Yes=1 Yes =1 exclusion Yes=1 Yes=1
Yes=1 No= -1 No=0 No=-1 No=0 Yes=1 No=0 No=0
No =0 Not described = 0 Not described = 0 No =0

Aggarwal & Agrawal [1] 1
Ball et al. [2] 1
Bhan et al. [3] 1
Chen et al. [7] 1
Chiu et al. [8] 0
Evans et al. [10] 0
Hanusch et al. [11] 1
Harrington et al. [12] 1
Hasegawa et al. [13] 1
Jawed et al. [20] 1
Kalisvaart et al. [22] 1
Kim et al. [23] 1
Lizaur-Utrilla et al. [25] 1
Luring et al. [26] 0
Rahman et al. [34] 1
Shemshaki et al. [36] 1
Tibesku et al. [39] 1

[ = T SO e T = = R = T = =)
_ O = O =, O O O = O O O o O O = =
_ O = O =, O O O = O O O o O O = =
— ek m m O ke e e e e
e e e S S
T S e S T T T e S S W SO S
e < S
0 N 0 ~ 0NN NN NN R R WO NN

Random = Was the study described as randomized?; R method = Was the method of randomization appropriate?; Blinded = Was the study
described as blinded?; B method = Was the method of blinding appropriate?; LTFU = Lost to followup, was there a description of withdrawals
and dropouts?; Inclusion/exclusion = Was there a description of the inclusion/exclusion criteria?; Adverse events = Was the method used to
assess adverse events described?; Statistical method = Was the method of statistical analysis described?

27, 28, 30-33, 35, 37, 38, 40-42], 17 are included in the Evidence II (randomized controlled trials without blinding
quantitative analysis, also known as meta-analysis [1-3, 7, or prospective comparative studies) [1-3, 7, 8, 11-13, 20,
8, 10-13, 20, 22, 23, 25, 26, 34, 36, 39], and the remaining 22, 23, 25, 34, 36, 39] with a total of 1657 TKAs (833 in
two provide measures of level of evidence and modified  the rotating-platform group and 824 in the fixed-bearing
Jadad score [15, 29]. Of the 17 studies, 15 were Level of  group) and two were Level of Evidence III (retrospective
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Table 3. Meta-analysis results for clinical scores

Clinical scores at p value Standard difference Heterogeneity Heterogeneity Number Number

final followup in means p value P % of TKAs of studies
(95% CI)

The Knee Society Function 0.465 0.073 (—0.123 to 0.270) 0.045 51.19% 932 8

The Knee Society Knee Score 0.429 —0.116 (—0.405 to 0.172) 0.000 80.01% 1052 10

Hospital for Special Surgery 0.510 0.075 (—0.149 to 0.300) 0.475 0% 307 3

SF-12 Physical 0.501 0.172 (—0.329 to 0.672) 0.019 74.63% 263 3

SF-12 Mental 0.209 0.249 (—0.139 to 0.637) 0.092 58.14% 263 3

Table 4. Range of motion

ROM at final p value Standard difference Heterogeneity Heterogeneity Number of Number of

followup in means (95% CI) p value P % TKAs studies

Flexion contracture 0.848 0.024 (—0.223 to 0.272) 0.492 0% 252 4

Extension 0.499 —0.060 (—0.235 to 0.115) 0.708 0% 503 3

Flexion 0.058 0.136 (—0.004 to 0.276) 0.333 12.20% 940 9

Total ROM 0.685 0.037 (—0.143 to 0.218) 0.110 40.31% 853 8

comparative studies) [9, 26] with a total of 253 TKAs (133
in the rotating-platform group and 120 in the fixed-bearing
group) (Table 1). Included studies were evaluated using the
modified Jadad score [29], the average score for quality
was 5.9 of 8 possible points (Table 2).

Data were extracted independently after all the eligible
studies were recruited using a data abstraction form
(Appendix 1. Supplemental material is available with the
online version of CORR); all data regarding participant and
clinical outcome were recorded for analysis. Participant
data included the number of TKAs, and patient age and
sex. The principal outcomes of interest, appearing in at
least three sources, included clinical performance at final
followup (The Knee Society scores, Hospital for Special
Surgery, and SF-12 Physical and Mental Components,
ROM, and radiolucent lines), component alignment,
reported complications (anterior knee pain, patellar tilt, and
manipulation for stiffness), and revision rates. Clinical
performance scores were not normalized for comparison
across scoring measures; each is presented as reported
without additional mathematical manipulation.

Study-specific odds ratio and associated 95% ClIs
account for discontinuous variables, which were pooled
using random-effect modeling.

Standardized mean difference or weighted mean dif-
ference was used for continuous variables using random-
effect modeling. Heterogeneity was tested using Cochran’s
Q-test, expressed as p value and F°, and it was determined

that the fixed-effects modality was inappropriate (larger I
indicates increasing heterogeneity and thus the need for
random-effects modeling). Publication bias was tested for
each variable using funnel plots and Duval and Tweedie’s
trim and fill method [9] to impute missing studies; no
publication bias was detected. Statistical analyses were
performed with Comprehensive Meta Analysis (Version
2.2.064 for Windows; Biostat Inc, Englewood, NJ, USA) or
with JMP (Version 10.0 for Mac, SAS Institute Inc, Cary,
NC, USA) when the incidences of particular events (for
example, revisions, osteolysis, and loosening) were often
zero for either the rotating-platform group or the fixed-
bearing group; significance for all statistical analyses was
defined as p less than 0.05.

Outcome Measurements

The results of odds ratio/standardized mean difference or
95% CI for each comparison for clinical results (Table 3),
ROM (Table 4), radiographic evaluation (Table 5), inci-
dent (Table 6), component alignment (Table 7), and
adverse events (Table 8) are shown. As usual in the
orthopaedic literature, there was a lack of consistency
regarding followup; results were obtained from directly
pooling the data without stratifying for time Moreover, not
all studies provided the same types of data; thus, there is
the possibility of bias in the final results.
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Table 5. Radiographic evaluation

Radiographic evaluation Odds ratio (95% CI) p value Heterogeneity Heterogeneity Number Number
p value P % of TKAs of studies

Patellar tilt 0.886 (0.507-1.547) 0.670 0.973 0% 516 3

Radiolucent lines 0.999 (0.635-1.574) 0.998 0.348 10.60% 785 6

Nonprogressive radiolucent lines 0.939 (0.344-2.563) 0.903 0.135 50.12% 266 3

Tibial radiolucent lines 1.006 (0.623-1.625) 0.980 0.538 0% 469 3

Table 6. Comparison of rates of osteolysis, loosening, and progressive radiolucent lines

Incident Fixed bearing Rotating platform Total Number of studies

Radiographic osteolysis 0/326 (0.00%) 3/331 (0.91%) 3/657 (0.46%) 4

Radiographic loosening 0/204 (0.00%) 2/210 (0.95%) 2/414 (0.48%)

Progressive radiolucent lines 1/133 (0.75%) 0/133 (0.00%) 1/266 (0.38%) 3

Table 7. Component alignment

Component alignment p value Standard difference Heterogeneity Heterogeneity Number of Number of

in means (95% CI) p value P % TKAs studies

Femoral in AP plane 0.894 —0.024 (—0.371 to 0.324) 0.166 53.43% 414 3

Tibial in AP plane 0.020 0.229 (0.035 to 0.422) 0.600 0% 414 3

Tibial in sagittal plane 0.379 0.445 (—0.547 to 1.437) 0.000 93.39% 414 3

Table 8. Adverse events

Adverse events Odds ratio p value Heterogeneity Heterogeneity Number of Number of

(95% CI) p value P % TKAs studies
Anterior knee pain 0.901 (0.364-2.228) 0.821 0.716 0% 207
Manipulation for stiffness 1.628 (0.6161-4.301) 0.326 0.988 0% 505

Results
Clinical Performance

There were no differences in clinical scores (The Knee
Society scores, Hospital for Special Surgery scores, or SF-
12 scores) (Table 3), ROM measures (flexion contracture,
extension, flexion, or total ROM) (Table 4), or radio-
graphic evaluations for patellar tilt, radiolucent lines,
nonprogressive radiolucent lines, or tibial radiolucent lines
(these being the variables reported in at least three studies)
(Table 5). Contingency analyses of radiographic loosening,
osteolysis, and nonprogressive radiolucent lines (using
JMP software) did not yield differences between TKAs
with rotating-platform and fixed-bearing prostheses
(Table 6).
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Component Alignment

Three component alignment variables were reported in at
least three studies: femoral alignment in the AP plane and
tibial alignment in the AP and the sagittal planes
(Table 7). The tibial alignment in the AP plane favored
the fixed-bearing groups (p = 0.020; standardized mean
difference, 0.229; 95% CI, 0.035-0.422), however the
effect size was small and was not considered clinically
important (Fig. 2).

Adverse Event Rates

Anterior knee pain and manipulation for stiffness were the
only two adverse events reported in at least three studies;
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Study Statistics for each study

Std diff Standard Lower Upper

inmeans  error  Variance limit limit  ZValue p Value
Shanetal. [3) 0103 0250 0063 -0387 0594 0414 0679

Hasegamaetal 1Y) 0 478 0287 0082 0084 1040 1667 009
Shemshaki ctal 28] 0215 0.116 0013 -0012 0442 185 0084
0229 0099 0010 0035 0422 2317 0020

_Std diftin means and 95% C1_
-2.00 -1.00 0.00 1.00 2.00
Rotating platform Fixed bearing

Fig. 2 The meta-analysis of tibial component alignment in the AP plane shows statistical significance in favor of fixed-bearing designs,

however, there is no clinical significance. Std diff = standard difference.

Table 9. Revision rates

Revision Fixed-Bearing

Rotating-Platform

Total No. Studies

Due to Deep Infection 2/143 (1.40%)
0/187 (0.00%)

4/625 (0.64%)

Due to Loosening

For any reason

0/145 (0.00%)
3/189 (1.59%)
4/618 (0.65%)

2/288 (0.69%)
3/376 (0.80%)
8/1243 (0.64%)

there were no differences between rotating-platform and
fixed-bearing groups (Table 8).

Revision Rates

Revisions resulting from deep infection, loosening, and any
reason were not different for rotating-platform and fixed-
bearing groups (Table 9).

Discussion

Not all mobile-bearing prostheses are the same; the dif-
ferences in their geometries influence functioning. Some
studies have compared all mobile-bearing subtypes as a
single cohort with fixed-bearing designs [4, 5, 33]; some
meta-analyses performed the same comparison as a result
of the availability of data [17, 24, 28, 37, 38, 41, 42]. Six of
the meta-analyses comparing mobile-bearing and fixed-
bearing prostheses that we reviewed in preparation for our
meta-analysis found no significant differences in The Knee
Society scores, Hospital for Special Surgery scores, ROM,
radiolucent lines, prosthesis-related complications, or
patient preference [24, 27, 28, 37, 38, 42]. We therefore
sought to determine whether a more granular analysis—
that is, looking at one subgroup of mobile-bearing pros-
theses, the rotating-platform design—might identify
important differences that went undetected in analyses that
aggregated the results of many different kinds of mobile-

bearing prostheses. We found no such differences in terms
of clinical performance, component alignment, adverse
event rates, or revisions.

Our study has several limitations. First, there is always
the possibility of weakness in the source data given our
inclusion parameters. For example, it is rather common in
the orthopaedic literature to not find a large pool of pub-
lished articles when you wish to explore a very specific
question comparing implant designs, such as the case in our
meta-analysis: “Is rotating-platform better than, equal to,
or worse than fixed-bearing TKA?” As another example of
inherent weakness in source data, there are numerous
scoring methods for determining the clinical outcomes of
TKAs (The Knee Society, Hospital for Special Surgery,
WOMAC, and SF-12), thus clinical outcome data for
TKAs are seldom congruent (you could reasonably say that
it is rarely congruent); it is difficult to compare clinical
outcomes for TKAs because the measuring systems are not
directly aligned.

Second, the length of followup for our meta-analysis
was approximately 6 years; data from two previous meta-
analyses indicate that differences in survivorship are
apparent 14 to 15 years after TKA [6, 14]. These two
previous meta-analyses compared TKAs with mobile-
bearing and fixed-bearing prostheses, not TKAs with
rotating-platform and fixed-bearing prostheses as we did.
For six of our included studies, followups were less than
2 years, therefore our data are not equipped to find possible
differences related to long-term failures such as those
involving osteolysis or loosening (two of the conditions
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that rotating-platform prostheses are intended to improve)
[8, 10-12, 26, 39].

Third, by their nature, meta-analyses create an aggre-
gation of a large number of samples using summary data
(means, standard deviations, and other measures of effect
size) as opposed to large studies that have individual data
points for each individual. This means that meta-analyses
may be able to detect very small statistically significant
differences; the detection of these differences does not
automatically confer clinical significance. It takes clinical
judgment to know what to do with these findings. For
example, we found a statistically significant difference in
tibial alignment in the AP plane favoring TKAs with fixed-
bearing prostheses (p = 0.020; standardized mean differ-
ence, 0.229; 95% CI, 0.035-0.422), but this difference does
not meet the judgment to be clinically significant since its
effect size is very small.

Two meta-analyses found significantly lower pain
scores when comparing TKAs with mobile-bearing and
fixed-bearing prostheses [17, 24]. The Cochrane Review by
Jacobs et al. [17] was limited owing to the paucity of
randomized controlled trials (two were included): one
study found mobile-bearing prostheses to be superior in
terms of clinical knee scores and pain subscores only and
the other study found no significant differences. Li et al.
[24] also found significantly lower pain scores for TKAs
with mobile-bearing prostheses in their meta-analysis. Why
do their results differ from ours? They used different data
sources based on their own inclusion and exclusion criteria.
Our inclusion criteria was quite rigorous in an effort to
eliminate bias and to eliminate important differences in
component design. We believe that we have created a
rigorous meta-analysis focusing on a very specific ques-
tion: “Are there any clinical differences between TKAs
with rotating-platform and fixed-bearing prostheses?”

There are two meta-analyses that influenced our deci-
sion to conduct our own meta-analysis and to confine it to
the rotating-platform subgroup versus the fixed-bearing
group. Carothers et al. [6] performed a meta-analysis
comparing various mobile-bearing designs and found that
the 15-year survivorship of rotating-platform designs
(96.4%) was significantly greater than that of meniscal-
bearing designs (86.3%). Thus, we wondered if by looking
at one type of mobile-bearing, specifically the rotating-
platform design, we could discover a difference in clinical
performance compared with the fixed-bearing design.
Hopley et al. [14] recently performed a meta-analysis
comparing a single rotating-platform design with all other
designs from the Swedish Knee Registry. They found that
there was no significant difference in knee scores at 15-
year followup but that survivorship at 14 years was greater
for the rotating-platform design than for all other designs
combined. Their study made us wonder if the differences
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between rotating-platform and fixed-bearing designs could
be determined by performing a meta-analysis of published
studies comparing these two designs.

Our analyses of clinical performance (clinical scores,
ROM, and radiographic evaluation), component alignment,
adverse events, and revisions did not find any clinically
important differences between TKAs with rotating-plat-
form and fixed-bearing prostheses. It is possible that the
differences may be detectable in a more controlled patient
subgroup such as young, active patients with a longer
followup. Based on our findings, which agree substantially
with those of prior systematic reviews of TKAs with
mobile-bearing versus fixed-bearing prostheses, there is no
compelling case for either implant design in terms of
clinical performance, component alignment, adverse event
frequencies, or survivorship. The dataset, limited to
approximately 6 years followup, is insufficient to address
long-term survivorship and/or failure concerns. Thus, we
suggest that implant choices should be made based on other
factors, perhaps including cost or surgeon experience.
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