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Abstract

The number of patients with knee osteoarthritis, the proportion that is obese and the number undergoing unicompartmental
knee arthroplasty (UKA) are all increasing. The primary aim of this systematic review was to determine the effects of obesity
on outcomes in UKA. A systematic review was performed using PRISMA guidelines and the primary outcome was revision
rate per 100 observed component years, with a BMI of > 30 used to define obesity. The MINORS criteria and OCEBM criteria
were used to assess risk of bias and level of evidence, respectively. 9 studies were included in the analysis. In total there were
4621 knees that underwent UKA. The mean age in included studies was reported to be 63 years (mean range 59.5-72 years
old)) and range of follow up was 2—18 years. Four studies were OCEBM level 2b and the average MINORS score was 13.
The mean revision rate in obese patients (BMI> 30) was 0.33% pa (95% CI—3.16 to 2.5) higher than in non-obese patients,
however this was not statistically significant (p =0.82). This meta-analysis concludes that there is no significant difference
in outcomes between obese and non-obese patients undergoing UKA. There is currently no evidence that obesity should
be considered a definite contraindication to UKA. Further studies are needed to increase the numbers in meta-analysis to
explore activity levels, surgeon’s operative data, implant design and perioperative complications and revision in more depth.
Level of evidence Level II1.
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Abbreviations OR Odds ratio

BMI Body Mass Index PRISMA  Preferred reporting in systematic reviews and

CI Confidence interval meta-analyses

KSS Knee society score PROMs  Patient reported outcome measures

LoE Level of evidence TKA Total knee arthroplasty

MD Mean difference UKA Unicompartmental knee arthroplasty

MINORS Methodological Index for non-randomised UKR Unicompartmental knee replacement
studies WHO World Health Organisation

NJR National joint registry

OA Osteoarthritis

OCEBM  Oxford Centre for Evidence-Based Medicine Introduction

OKS Oxford Knee Score

The incidence and prevalence of obesity in the Western

World is increasing [3]. According to the World Health

54 Omar Musbahi Organisation (WHO), the prevalence of obesity has nearly
omar.musbahi @nhs.net doubled worldwide over the past three and half decades,
particularly in developing countries [3]. Obesity is consid-
ered a major risk factor for osteoarthritis, thus the implica-
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of knee OA is non-operative, some patients require arthro-
plasty as the disease progresses and conservative methods
become ineffective. Hence with the increase in knee OA,
there has been research into the indications and effects of
arthroplasty in this group of patients, in particular the use
of unicompartmental knee arthroplasty (UKA).

Big data studies have suggested that high UKA revision
is due to a caseload effect. Hence low volume surgeons and
low centres have an associated higher revision rate [4, 16].
There is an assumption that UKA has a higher revision rate
than total knee arthroplasty (TKA) primarily because it is
easier to revise. In addition, it has other advantages, such as
a more rapid recovery, fewer complications and better func-
tion. Therefore, there may be an argument that UKA may be
the optimal choice for obese patients, particularly if they are
young. Proponents of UKA believe that UKA can potentially
be used in up to 50% of patients needing knee replacements,
with the proportion being higher in younger patients [20].

However, since Kozinn and Scott highlighted in their
seminal paper in 1989 that UKA is not ideal with a body
weight of > 82 kg [23], most surgeons have avoided using
UKA in obese patients. Despite this, some surgeons have
used unicompartmental knee arthroplasty (UKA) in this situ-
ation and have challenged the view that obesity should be
considered to be a contraindication [15, 35]. For example,
Caivagnac showed that obesity had no adverse outcomes in
UKA with a 92% 10-year survival rate [11]. Similarly, Mur-
ray et al. in a prospective study of 2438 Oxford UKA found
that increasing BMI was not associated with an increasing
failure rate [30]. In contrast, Kandil et al. found the overall
short-term revision rate in obese patients undergoing UKA
was twice as high as the revision rate in non-obese patients
[18].

There is currently no published systematic review and
meta-analysis evaluating the effects of obesity on UKA. Cur-
rent studies investigating the effect of obesity on the out-
come of UKA have been limited by short term follow-ups
[24, 31], few revisions [11, 42] and small cohorts [6, 31,
38, 43]. Hence the aim of this systematic review and meta-
analysis was to identify the influence of obesity, defined as
a BMI as > 30, on outcomes of UKA. In addition, it aims to
determine whether increased BMI represents a risk factor
for failure and if it does, what BMI is associated with worse
outcomes and what the mechanisms of failure are. Thus,
the null hypothesis is that there is no difference in revision
rate for obese patients undergoing a UKA compared to non-
obese patients. This study should inform surgical decision-
making in UKA patient selection to improve outcomes,
answer an important research question and add to the grow-
ing knowledge of the optimal management of knee OA in
obese patients.
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Patients and methods
Search methods

PubMed, Ovid and Web of Science were searched for
clinical studies that reported the influence of BMI on out-
comes following UKA for osteoarthritis between 1980 to
June 2020. Obesity was defined as a BMI > 30. The search
terms were set with the aid of a trained librarian (Appen-
dices). Titles and abstracts were screened for relevance
using the Preferred Reporting in Systematic Reviews and
Meta-analysis (PRISMA) guidelines [29].

Outcomes of interest

The primary research question was to determine whether
the outcome of UKA was influenced by BMI. The primary
outcome of interest was revision rate due to any cause.
Initial comparison was between obese patients (BMI > 30)
and non-obese patients (BMI <30). Subgroup analysis
was undertaken to compare patients with a BMI > 35 and
BMI < 35 undergoing UKA to further evaluate the ideal
BMI cut off.

Subgroup analysis was also performed by failure mech-
anism, specifically assessing revision for infection, aseptic
loosening and unexplained pain. These three secondary
outcomes were chosen, as they are main determinants
of failure in UKA [28, 39]. The influence of prosthesis
design, fixed vs. mobile bearing, will also be assessed.
Postoperative Oxford Knee Score (OKS) and Knee Soci-
ety Score (KSS) will also be evaluated comparing the two
BMI groups.

Selection criteria

Comparative studies that compared revision rates for obese
(BMI > 30) and non-obese patients (< 30) were included.
Studies that compared revision rates for patients with
BMI > 35 and BMI < 35 were also included.

All types of UKA prosthesis designs (fixed bearing,
mobile bearing) were included. Only studies with a mini-
mum 1 year follow-up period were included. Any articles
where the data were not extractable was excluded. The
remaining inclusion and exclusion criteria are highlighted
in Table 1.

Data extraction and analysis

Two independent reviewers (OM and AC) performed the
screening process in line with PRISMA guidelines. Fol-
lowing database screening, the remaining articles were
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Table 1 Table of inclusion and
exclusion criteria used in the
systematic review

Inclusion Criteria

Comparative studies in which the outcomes were reported according to BMI

Observational studies and randomised controlled trials

Minimum 1 year follow up period

All types of unicompartmental knee prosthesis designs

Full text available
Data must be extractabl

Exclusion Criteria

Review articles, expert opinions, surgical techniques and abstracts from scientific meetings (data not

available)
Studies not in English language

analysed. Duplicates were removed. Demographic data
extracted from each study included mean age, follow up
period, number of knees and number of patients.

Level of evidence

The methodology of the studies was assessed using the list of
criteria as recommended by the Cochrane Collaboration and
an Oxford Centre for Evidence-Based Medicine (OCEBM)
level of evidence (LoE) was assigned to each study [32]. A
LoE of 1 is the highest level of evidence and assigned to a
high-quality randomised control trial or meta-analysis.

Risk of bias

Risk of Bias was assessed using the Methodological Index
for Non-Randomised Studies (MINORS) criteria [37]. The
MINORS criteria are a 12-item checklist that assigns a score
on various parameters to assign an overall risk of bias score
out of 24 (low level risk of bias). MINORS assessment was
performed to ensure there was a descriptive summary of
source of bias in each study. No study was excluded based
on this assessment.

Statistical analysis

The data from the included studies were pooled and analysed
using REVMAN (Cochrane Collaboration, Copenhagen)
review manager statistical software and R (R Core Team,
Vienna) statistical software programme.

The total revision rate per 100 observed component years
was calculated by multiplying the number of cases by the
mean follow-up for each study. The total number of revisions
was then divided by the total observed component years and
multiplied by 100. The 95% confidence intervals were calcu-
lated using the Clopper Pearson exact method [10].

The weighted odds ratio and 95% confidence interval (CI)
was calculated for dichotomous variables. The weighted
means difference was calculated for continuous variables.
The heterogeneity of the included studies was calculated
using the I statistic to describe the percentage of variation

across studies that is due to heterogeneity rather than chance
[17]. A random effects model was used. A chi-square p
value < 0.1 was suggestive of statistical heterogeneity.

Results
Study selection

The PRISMA flow diagram showing selection of studies
is illustrated in Fig. 1. Nine studies were included in the
analysis having met the inclusion criteria. Four (44%) stud-
ies were prospective and five were retrospective. No studies
were randomised. Eight (89%) studies could be used for a
comparison of patients undergoing UKA with BMI above
and below 30 and four (44 %) studies could be used for com-
parison of patients with BMI above and below 35. In total,
there were 4621 knees with a mean age of 63 years (range)
that underwent UKA. Table 2 summarises the baseline char-
acteristics and demographics of the studies.

Level of evidence

Five (56%) studies had Level 3b evidence and the remain-
der were Level 2b based on the OCEBM criteria (Table 2).
This suggests the results of the meta-analysis may assist in
forming basis of recommendations for revision rate, aseptic
loosening, infection and aseptic loosening outcomes in the
obese population.

Risk of bias

The mean MINORS score was 13 (range 11-20) as shown on
Table 3. All the studies had clearly stated aims, adequate sta-
tistical analysis and appropriate endpoints. However, most of
the studies were not prospective and did not state the baseline
equivalence of groups. Furthermore, almost all the studies did
not adjust for possible confounding factors in obese patients
undergoing UKA; however, due to the nature of the study
research question it is likely that every study will have been
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Fig.1 PRISMA flow diagram
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Total

Adequate
statistical
analysis

Prospective ~ An adequate Contem-  Baseline
control

Loss of fol-
low up less

Unbiased Follow
than 5%

Endpoint

Inclusion of  Prospective

consecutive
patients

Clearly
stated

aim

Table 3 Risk of Bias assessment using the MINORS criteria for each study

Study
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equivalence
of groups

porary
group

calculation

up period

assessment

collection of appropriate

data

of the study  group

size

appropriate

to the aim of  of the study

the study

to the aim of
the study

endpoint

14
13
12
13

2

Seyler [36]

Bonutti [8]
Plate [33]

2

Zengerink

[45]
Venkatesh

12

2

[40]
Woo [42]

11

2
2
2
2

20

11

Murray [30]
Xu [44]

12

Polat [34]

Table 4 Study results showing observed component years and all
cause annual revision rate comparing obese (BMI>30) and non-
obese (BMI < 30) patients

Study Year Observed component Annual revision rate
years (%)

BMI<30 BMI>30 BMI<30 BMI>30

Seyler [36] 2009 310 90 1.612 4.444
Bonutti [8] 2015 899 1190 1.779 2.269
Plate [33] 2015 250 316 0 3.164
Zengerink [45] 2016 655 325 0.763 1.538
Venkatesh [40] 2017 2803 832 0.178 0.361
Woo [42] 2013 5676 5538 0.599 0.524
Murray [30] 2019 1420 420 0.141 1.190
Xu [44] 2019 100 299 0 3.68

expected to score low on this metric. Hence, the true effect of
obesity on UKA outcomes should be interpreted in context.

Meta-analysis

Table 4 highlights the revision rate and observed component
years for each study. The revision rate of UKA in studies of
patients with BMI>30 was 0.33% pa higher than in patients
with a BMI < 30. The difference was however not statistically
significant (p=0.82) and was small as compared to the 95%
confidence interval (CI), which was from — 2.5% pato 3.16%
pa. (Fig. 2).

As shown in Fig. 3, the revision rate of UKA in studies of
patients with BMI >35 was 0.36% pa higher than in patients
with a BMI < 30. The difference was; however, not statisti-
cally significant (p=0.83) and was small as compared to the
95% (CI), which was from — 3.55% pa to 4.27% pa. This was
associated with a low level of heterogeneity (>=0%).

Meta-analysis of subgroup analysis was performed based
on the failure mechanism and implant design as shown on
Table 5. From the subgroup meta-analysis (Table 5), there
was no difference in the secondary outcomes except for unex-
plained pain and OKS outcome.

Prosthetic design

Fixed bearing prosthesis was not associated with an increased
risk of revision in obese patients (means difference 0.80, 95%
CI — 5.29 to 3.69) and neither was mobile bearing prosthesis
(means difference 0.02, 95% CI — 3.16 to 2.50) (Table 5).
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BMI <30 BMI>30 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Fixed Bearing
Plate 1.7798 59.7389 321 2.2689 59.748 425 10.7% -0.49[-9.15, B8.17] [
Seyler 1.6129 44.6853 62 4.4444 445902 18 1.5% -2.83 [-26.24, 20.58]
Vankatesh 0.7634 42.2477 117 1.5385 42.2122 58 4.5% -0.78 [-14.06, 12.51]
Wwoo 0.1784 43.0253 519 0.3606 43.0094 154 13.4% -0.18[-7.92, 7.55] —_
Xu 0.1408 31.6177 142 1.1905 31.604 42 &.8X -1.05[-11.93,9.83] |
Zengerink 0 50.5456 64 3.1646 44.2598 62 2.9% -3.16 [-19.74, 13.41]
Subtotal (95% CI) 1225 759 39.8% -0.80 [-5.29, 3.69] -

Heterogenelty: Tau? = 0.00; Chi = 0.14, df = 5 (P = 1.00); P = 0%
Test for overall effect: Z = 0.35 (P = (.73}

1.1.2 Mobile Bearing

Murray 0.599 46.6258 1234 0.5237 46.6231 1204 5B.6% 0.08 [-3.63, 3.78]
Polat 0 50.8632 26 3.6789 51.0327 7B  1.6% -3.68 [-26.27, 18.92]
Subtotal (95% CI) 1260 1282 60.2% -0.02 [-3.68, 3.63]
Heterogenelty: Tau? = 0.00; ChE = 0.10, df = 1 (P = 0.75); F = 0%

Test for overall effect: Z = 0.01 (P = 0.99)

b

Total (95% CI) 2485 2041 100.0% -0.33 [-3.16, 2.50]

Heterogenehty: Tau® = 0.00; Chi = 0.31, df = 7 (P = 1.00); F = 0X% _io _io lli) zfo

Test for overall effect: Z = 0.23 (P = 0.82)

Test for subgroup differences: ChE = 0.07, df = 1 (P = 0.79), F = 0% BMI increases revision BMI decreases revision
Fig. 2 Forest plot of overall revision rate after UKA comparing BMI>30 and BMI <30

BMI <35 BMI>35 Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

2.1.1 Fixed Bearing

Bonuttl 0 575898 33 4.902 57.5941 34  2.0X -4.90 [-32.49, 22.68] ¢

Plate 1.8905 59.7595 548 2.5271 59.7564 198 16.2% -0.64 [-10.35,9.07] —_—

Woo 0.2016 43.0316 643 1.2346 42.9672 30 6.2% -1.03 [-16.76, 14.70]

Subtotal (95% CI) 1224 262 24.4% -1.09 [-9.00, 6.83] e i——

Heterogenehy: Taw? = 0.00; ChP = 0.08, df = 2 (P = 0.96); P = 0%

Test for overall effect: Z = 0.27 (P = 0.79}

2.1.2 Mobile Bearing

Murray 0.5809 46.6235 1946 0.4B61 46.6224 492 71.9%  0.09 [-4.52,4.71] —!—

Polat 1.1B58 51.0246 &6 5.4795 50.9298 38  3.7% -4.29[-24.63, 16.05]

Subtotal (95% CI) 2012 530 75.6% -0.12 [-4.62, 4.38] ‘

Heterogenelty: Tau® = 0.00; ChP = 0.17, df = 1 (P = 0.68); P = 0%

Test for overall effect: Z = 0.05 (P = 0.96)

Total (95% CI) 3236 792 100.0% -0.36 [-4.27, 3.55] ?

Heterogenetty: Tau® = 0.00; ChP = 0.30, df = 4 (P = 0.99); F = 0X _io _'0 ) llb zfo

Test for overall effect: Z = 0.18 (P = 0.86) BMI increases revision BMI decreases revision

Test for subgroup differences: Chi? = 0.04, df = 1 (P = 0.83), P = 0%

Fig. 3 Forest plot of overall revision rate after UKA comparing BMI >35 and BMI <35

Table 5 Meta-analysis summary of primary outcomes for revision rate comparing both BMI’s and secondary outcomes using BMI cut off of 30

Outcome Number of knees Number Heteroge- p value Odds ratio or mean difference (95% CI)
of events neity, I
(%)

Overall revision rate (BMI> 30, BMI < 30) 4526 149 0 0.82 MD - 0.18 (95% CI — 2.36 to 2.01)
Overall revision rate (BMI> 35, BMI < 35) 4028 104 0 0.86 MD -0.36 (95% CI — 4.27 to 3.55)
Infection revision rate (BMI> 30, BMI < 30) 757 10 0 0.41 OR 1.73 (95% CI1 0.47 to 6.31)
Aseptic loosening revision rate, BMI> 30, 975 6 0 0.52 OR 1.56 (95% CI1 0.41 to 5.99)

BMI < 30)
Unexplained pain revision rate (BMI> 30, 974 13 0 0.04 OR 3.66 (95% CI 1.09 to 12.30)

BMI<30)
Revision rate (mobile bearing, BMI> 30, BMI<30) 2542 49 0 0.99 OR - 0.02(95% CI — 3.16 to 2.50)
Revision rate (fixed bearing, BMI>30, BMI<30) 1984 83 0 0.73 OR -0.80 (95% CI, — 5.29 to 3.69)
KSS (BMI> 30, BMI < 30) 359 - 45 0.32 MD 0.32 (95% CI — 2.2 t0 2.84)
OKS (BMI > 30, BMI < 30) 1110 - 0 <0.05 MD - 1.81 (95% CI — 2.75 to — 0.86)

@ Springer



3474

Knee Surgery, Sports Traumatology, Arthroscopy (2021) 29:3467-3477

Discussion

The study showed that there was no significant increase in
the risk of revision of UKA implanted in obese patients. This
was the finding whether the comparison was made between
patients with a BMI above or below 30 and 35. Therefore
obesity does not represent a clear risk factor for failure and
should not be considered a definite contraindication for
UKA. However, for patients with BMI above both 30 and
35 there was an increase in the mean revision rate (0.33% pa
and 0.36% pa), which was substantially smaller than the very
wide confidence intervals (— 2.5 to 3.16 and — 3.55 to 4.27).
This equated to only a small difference of 3-4% in revision
rate at 10 years. Furthermore, the risk of bias in the studies
was appreciable (Table 3) and there was low heterogeneity in
the meta-analysis. Therefore, obesity may be associated with
an increased risk of revision so surgeons should continue to
be cautious implanting UKA in obese patients, who should
be warned that there might be an increased risk of revision.

Every patient that is treated with a UKA could have had
a TKA instead. Therefore, when deciding whether to do a
UKA in obese patients, it is sensible to consider not just
the possible increased revision rate of UKA in the obese,
but also the increased revision rate in TKA. A high-qual-
ity meta-analysis of 20 studies (15,276 patients) by Kerk-
hoff showed that the revision rate is higher in the obese
(BMI > 30) population undergoing TKA (OR 1.79, 95% CI
1.15-2.78) [21]. Although our study used different meth-
odology and had fewer patients, the increase in mean revi-
sion rate with obesity following UKA of about 20% was
lower than the increase of about 80% that following TKA.
Therefore, if there is a slight increase in revision rate fol-
lowing UKA with obesity this should not necessarily be
considered a contraindication and might be an argument for
obese patients to undergo a UKA rather than a TKR. Further
analysis is warranted to compare outcomes of obese patients
undergoing UKA and TKA.

Currently there is no data from registry studies that has
looked at obesity outcomes in UKA. This may be due to sev-
eral factors including caseload effect, threshold of revision
and incomplete data. In particular the UKA registry data
seem to have significant problems with missing BMI data
and in a study by Liddle et al. using the National Joint Reg-
istry (NJR) data reporting 52.9% of patients out of 41,986
did not have a recorded BMI [26]. In contrast to UKA, there
seems to be clear agreement between meta-analysis in the
literature and registry data on TKA and obesity outcomes
with greater evidence available regarding the higher revision
rate in TKA [9, 12]. Erdem et al. from the Danish knee reg-
istry found that survival was affected in patients over the age
of 70 years weighing < 60 kg and > 80 kg but weight was not

@ Springer

found to affect risk of revision in patients aged 55-70 years
[14].

Subgroup analysis

When analysing all the secondary outcomes, the meta-anal-
ysis suggests that unexplained pain appears to be the most
strongly associated adverse event, with the revision rate for
unexplained pain increasing significantly in the obese popu-
lation (Table 5). Unexplained pain also seems to account
for the earliest revision rates in patients undergoing UKA
with an average follow up time of 18 months until revision
[1]. This may be due to the higher body mass causing bone
overload. The revision of a UKA to TKA in the obese popu-
lation appears to have been performed mostly in the first few
years (average 2—2.2 years) in the studies included. This is
in keeping with the literature where revision after UKA is
seen in two peaks: early failure due to unexplained pain and
late failure because of aseptic loosening [6, 13]. However,
it must be stressed that due to the sparse number of patients
and studies included in the subgroup analysis the results
must be interpreted in context. Interestingly there appeared
to be a statistically significant difference in the postopera-
tive OKS (Table 5) between the two groups. However, this
subgroup analysis only involved two studies and the mean
difference may not be clinically important.

There were 757 patients included in the meta-analysis of
infection. Ten patients had a superficial infection. Obesity
was not associated with a significant increased risk of infec-
tion, odds ratio 1.73 (95% CI 0.47-6.31). This is unlike the
outcomes of TKA where a meta-analysis of 20 studies has
shown a significant increased risk of infection both in the
short term and in the long term (OR 1.90, 95% CI 1.46-2.47)
[21]. The risk of infection appears to be greater in TKA
when compared with the infection rate in this meta-analysis
of UKA (OR 1.73,95% CI 0.47-6.31). Lum et al. looked
at outcomes for 650 UKA and 1300 TKA in severely obese
patients (BMI > 35) and found that there were lower deep
infections rates and lower revision rates in those that under-
went UKA [27]. In the recent two arm randomised con-
trolled TOPKAT trial which compared UKA and TKA, there
was no subgroup analysis comparing obese patients in either
the TKA or the UKA group, however the revision rate in the
UKA was lower than TKA [5].

It is generally accepted that obesity is associated with
more intraoperative and postoperative complications [7,
19]. This may in part be due to the higher comorbidities in
the obese population. Hence, it is interesting to note that
only 4 studies documented postoperative complications and
only one study documented intraoperative complications.
No statistical model of the included studies adjusted for co-
morbidities. It was difficult to assess the studies for base-
line equivalence and confounding (Table 3) hence there is a
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clear need for future studies to adjust for the comorbidities
using an appropriate comorbidity index tool in the statisti-
cal model.

Prosthetic design

Prosthetic design plays an important influence on UKA per-
formance and outcomes [2]. The study included a mixture
of mobile bearing and fixed bearing UKA designs. There is
evidence to suggest that fixed bearing UKA results in greater
contact stress on the polyethylene inset which may eventu-
ally lead to a failure associated with wear or tibial compo-
nent loosening [22]. Tibial component loosening is more
frequent in the all-polyethylene designs than metal-backed
prosthesis [22]. Although the increase in revision rate with
obesity with the fixed bearing UKR (0.8% pa) was higher
than with the mobile (0.2% pa) the difference was not sta-
tistically significant.

Limitations

Owing to limited data and information available we were
only able to explore the BMI thresholds of 30 and 35. The
overall low number of studies heavily limited the resulting
meta-analysis however by collating this available informa-
tion, this study can be used as a reference point to inform
knee surgeons when managing obese patients. Ideally each
BMI category (e.g. 30-35, 35-40, 40—45 etc.) should be
explored individually as some but not others might be con-
traindicated. Interestingly in the two studies that provided
data about BMI > 45 there were no revisions. Setting a mini-
mum follow-up period of one year, as part of the inclusion
criteria would capture most of the early implant failures
however one can argue that having no minimum follow up
period would capture all the studies from a pragmatic anal-
ysis perspective. Another limitation of the study is to not
include the change in patient reported outcome measures
(PROMs) or postoperative PROMs as part of the meta-anal-
ysis however this was due to inconsistent reporting, missing
data and heterogeneity.

The other main limitation of the meta-analysis is the deci-
sion to include all comparative studies, but this was made
as it represented the best available evidence. Another chal-
lenge found was differentiating between studies that have
been reported as prospective but are actually retrospective by
design with prospective outcome data collection. However,
the methodology scoring criteria applied showed that the
studies were comparable and that pooling of the data was
acceptable.

A key finding is the missing information presented in the
studies. In particular, the lack of information on the perfor-
mance and caseload of the surgeon performing the UKA.

A study by Liddle et al. showed that surgeons performing
fewer than 10 UKA’s per year had an 8-year survival of
87.9% compared with 92.4% for surgeons who performed
30 UKAs per year [26].

Conclusions

Overall, this meta-analysis shows that a higher BMI does not
lead to significantly worse outcomes of patients treated with
a UKA. Therefore obese patients should not be excluded
from undergoing a UKA based on BMI alone. However the
revision rate for unexplained pain was the most strongly
associated cause of revision in the obese population. There
was a trend to increased revision rates with BMI> 30
and > 35 and with fixed bearing devices. Further studies are
needed to increase the numbers in meta-analysis to explore
activity levels, surgeon’s operative data, implant design and
perioperative complications and revision in more depth.
However, based on the available evidence obesity should
not be considered a contraindication to UKA.
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Appendix

Search terms for online databases
Medline (Ovid) (n=2224)

Term Studies
1 Obesity/ 169,746
2 Body Mass Index/ 118,030
3 Body weight/ 184,387
4 Overweight/ 22,474
5 Obes*.ti, ab 274,098
6 (Body mass index or body- 166,193
mass index). ti, ab
7 bmi.ti, ab 129,016
8 Overweight.ti, ab 62,903
lor2or3ord4or5or6or 629,825
Tor8
10 Arthroplasty, replacement, 21,619
knee/
11 (Unicompartmental or uni- 2210
compartmental or UKA or
UKR).ti, ab
12 (knee adj3(arthroplast* or 30,537
replace* or prosthes¥)).
ti,ab
13 Knee prosthesis/ 11,096
14 10or 12 or 13 35,781
15 11 and 14 1952

Web of Science (n=2510)

Obesity OR overweight OR BMI OR “Body Mass
Index” OR “Body-mass index” OR “Obes*” And “Knee
arthroplast®” OR “Knee Prosth*” OR “Knee Replace*”
OR “Unicompartmental Knee” OR UKA OR UKR OR
“Uni-compartmental”.

PubMed Search (n=3414).

(((((((((obesity) OR Body mass index) OR body weight)
OR overweight[Title/Abstract]) OR obes*[Title/Abstract])
OR ((Body mass index[Title/Abstract] OR Body-mass
index)[Title/Abstract]))))) AND ((((((((((prosthesis) OR
arthroplasty) OR replacement) OR arthroplasty[tw]) OR
replacement[tw]) AND knee)))).
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