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Article history: Background: Unicompartmental knee arthroplasty (UKA) has gained popularity in patients with isolated
Received 5 June 2015 unicompartmental osteoarthritis. To our knowledge no systematic review has assessed and compared survivorship
Received in revised form 20 August 2015 of medial and lateral UKA. We performed a systematic review assessing medial and lateral UKA survivorship and

Accepted 22 September 2015

- - comparing survivorship in cohort studies and registry-based studies.
Available online xxxx

Methods: A search was performed using PubMed, Embase and Cochrane systems. Ninety-six eligible studies
reported survivorship, of which fifty-eight reported medial and sixteen reported lateral UKA survivorship. Nineteen

ﬁ?{g‘;;ﬁrtmemal knee arthroplasty cohort studies and seven registry-based studies repqned combin.ed mgdial and lateral survivorship. ‘

Failure rate Results: The five-year, ten-year and fifteen-year medial UKA survivorship was 93.9%, 91.7% and 88.9%, respectively.
Revision Lateral UKA survivorship was 93.2%, 91.4% and 89.4% at five-year, ten-year and fifteen-year, respectively. No statis-
Survivorship tical difference between both compartments was found. At twenty years and twenty-five years survivorship of me-
Knee arthroplasty dial UKA was 84.7% and 80%, respectively, but no studies reported lateral UKA survivorship at these follow-up

intervals. Survivorship of cohort studies was not significantly higher compared to registry-based studies at five
years (94.3 vs. 91.7, respectively, p = 0.133) but was significantly higher at ten years (90.5 vs. 84.1, p = 0.015).
Conclusion: This is the first systematic review that shows no difference in the five-, ten- and fifteen-year survivorship
of medial and lateral UKA. We found a lower survivorship in the registry-based studies compared to cohort studies.
Level of evidence: Systematic Review of level IV studies.

© 2015 Elsevier B.V. All rights reserved.
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The surgery is performed in 8 to 12% of all arthroplasties [2,4-6] with
approximately 90% of these surgeries at the medial compartment and
10% at the lateral compartment [7-9]. UKA is often an option for isolated
unicompartmental osteoarthritis and is, compared to total knee
arthroplasty (TKA), associated with a faster recovery [10,11], improved
range of motion [12], better functional outcomes [13,14] and easier
revision to TKA [15].

With the increased use of UKA for unicompartmental osteoarthritis
many studies have reported survivorship data. The developers associated
with the Oxford UKA reported good 10-year survivorship of the medial
UKA (98%) [16] whereas the same group reported a lower survivorship
of lateral UKA at eight years (92%) [17]. This high 10-year survivorship
of the medial UKA is not supported by other studies [18,19] and national
registries [4-6,9].

The survivorship of the UKA differs widely in the literature and no pre-
vious systematic reviews have reported UKA survivorship. Furthermore,
many studies [20,21] and national registries [4,5,22] reported combined
survivorship of medial and lateral UKA, while it has been shown that
medial and lateral compartments differ in anatomy and kinematics
[8,23-27]. Lateral UKA is considered a technically more challenging
surgery than medial UKA because of these differences, as well as implants
design factors and lower surgical volume as compared to medial UKA
[8,28,29].

Because of these anatomic, kinematic and technical differences
medial and lateral UKA should not be reported as a combined group.
Average survivorship of medial and lateral UKA is not reported and it
is unknown whether survivorship of one is superior to the other.
Therefore, we performed a systematic review assessing survivorship of
both medial and lateral UKA and of combined studies and registries. We
hypothesized that medial UKA has a higher survivorship compared with
lateral UKA because of its greater surgical experience, implant design
differences and anatomic features.

2. Methods
2.1. Search strategy and criteria

Multiple database search engines (PubMed, EMBASE and CENTRAL
(COCHRANE Central Register of Clinical Trials)) were searched for studies
that reported the survivorship of UKA. Only studies that reported the
Kaplan-Meier method [30] were used in the current systematic review.
The search terms were ‘unicompartmental’, ‘knee, arthroplasty, replace-
ment’, ‘partial’, ‘unicondylar’, ‘UKA’, ‘UKR’, ‘UCA’, ‘UCR’, ‘PKA’, ‘PKR’, ‘PCA’,
‘prosthesis failure’, ‘reoperation’, ‘survivorship’ and ‘treatment failure’.
The PRISMA guidelines were followed for performing the systematic
review [31]. First the search results were collected and then duplicates
were removed. Two authors (JL and LM) independently scanned the
title and abstract of the studies and considered based upon the inclusion
and exclusion criteria. The full texts of the eligible studies were further
evaluated considering the inclusion and exclusion criteria. During this
second review the references of the studies were evaluated for any
additional studies that reported survivorship of UKA. Annual registries
and registry-based studies were checked for reporting survivorship
and added to the search. Any disagreement between the authors was
discussed and a solution was agreed upon in all cases for inclusion or
exclusion.

2.2. Inclusion and exclusion criteria

We included studies that were; (I) English articles in humans between
January 1, 1990 and September 1, 2015; (II) retrospective or prospective
studies; (III) medial UKA, lateral UKA or both; (IV) 50 or more patients
in the medial and combined group or 20 or more patients in the lateral
group; (V) osteoarthritis as indication for surgery; (VI) reporting survi-
vorship using the Kaplan—-Meier method [30] and (VII) reporting survi-
vorship for revision for any reason. We excluded studies that were

(I) reporting survivorship for a specific failure mode (i.e. aseptic loosening
or infection); (II) previous surgery in the same knee (high tibial
osteotomy, UKA, etc.); (IIl) concurrent knee diagnoses (acute anterior
cruciate ligament rupture, acute meniscal tear, etc.) and (IV) multiple
studies using the same patient database and reporting the same
survivorship.

2.3. Data collection

For this systematic review we divided the studies in four distinct
groups: studies that report survivorship of (1) medial UKA, (2) lateral
UKA, (3) cohort studies that report a combination of medial and lateral
UKA and (4) registry-based studies that report a combination of medial
and lateral UKA. All survivorship percentages that were presented in the
studies were noted in a datasheet in Microsoft Excel 2011 (Microsoft
Corp., Redmond. WA. USA). The period of the cohort, number of initial
patients, number of failures, follow-up years and survivorship were
noted. In the tables presented in this study, not all cohorts and registries
are displayed. Some studies report survivorship of an alternate duration
(i.e. 12-year survivorship). However, all studies are plotted in Fig. 1.

2.4. Statistical analysis

We performed statistical analysis with IBM SPSS Statistics 22 (SPSS
Inc., Armonk, NY, USA). Independent t-tests were used to compare medial
and lateral UKA survivorship and to compare cohort to registry-based
studies. The null hypothesis was that both groups were equal and a
difference was considered significant when p < 0.05.

3. Results
3.1. Search results

After removing duplicates 1072 studies were reviewed on their title and abstract. After
this selection and reviewing the full article text, 96 studies were included in our review.
Fifty-seven cohort studies [16,18,19,32-85] and one registry-based study [9] reported
the medial UKA survivorship. Fifteen cohort studies [17,25-27,29,52,58,61,86-92] and
one registry-based study [9] reported the lateral survivorship. Twenty-three cohort studies
[20,21,93-113] and seven registry-based studies [3-5,114-117] reported combined medial
and lateral UKA survivorship (Fig. 1). All 96 included studies are displayed in Fig. 2.

3.2. Medial survivorship

A total of 47,256 medial UKA were included in this study of which 2429 knees needed
revision with a revision rate of 5.1%. The five-year, 10-year, 15-year and 20-year sur-
vivorships of medial UKA were 93.9%, 91.7%, 88.9% and 84.7%, respectively. One study
reported a 25-year survivorship of 80.0% (Tables 1 and 2, Fig. 2).

3.3. Lateral survivorship

A total of 3296 lateral UKA were included with 168 failures (5.1% revision rate). The
five-year, 10-year and 15-year survivorships of lateral UKA were 93.2%, 91.4% and 89.4%,
respectively (Tables 1 and 2, Fig. 2).

No statistical differences were found between medial and lateral survivorship at five
years (p = 0.717), 10 years (p = 0.887) and 15 years (p = 0.913) (Table 1).

3.4. Combined survivorship

In the combined medial and lateral UKA group we included 92,557 UKA of which
88,648 were from registry data. In the combined studies 89% of the UKA were medial
and 11% were lateral. The five-year, 10-year and 15-year survivorships of all combined
studies were 92.8%, 88.6% and 84.1%, respectively (Tables 1 and 3, Fig. 2).

3.5. Cohort studies versus registry-based studies

The survivorship of cohort studies was not significantly higher compared to the
registry-based combined studies at five-years (94.3 vs. 91.7, respectively, p = 0.133) but
was significantly higher at 10-years (90.5 vs. 84.1, respectively, p = 0.015). At 15 years
only one registry-based study reported survivorship and therefore statistical analysis was
not performed. One small study reported a 20-year survivorship of 74% and an additional
small study reported a 20-year and 25-year survivorship of 84% and 72%, respectively
(Tables 1 and 3, Fig. 2).
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1326 of records identified through
database searching of PubMed,
EMBASE and Cochrane

8 additional records identified
through other sources

1072 records after duplicates

removed

783 records excluded on abstract

257 full-text articles

assessed for eligibility

!

96 studies included

161 full-text articles excluded:
119 no survivorship reported
22 not enough UKAs
10 not English
8 same cohort used
2 before 1990

L T~

57 cohort studies and
1 registry with medial
UKA survivorship

15 cohort studies and
1 registry with lateral
UKA survivorship

19 cohort studies with
combined
survivorship

7 registry studies with
combined survivorship

Fig. 1. Flow diagram of the search.

4. Discussion

To our knowledge this is the first systematic review presenting
the survivorship of the medial and lateral UKA. We found no statistical
differences between medial and lateral UKA at five-year, 10-year and
15-year survivorship. Furthermore, we found that registry-based stud-
ies reported a lower survivorship in the combined medial and lateral
UKA group compared with the cohort-based studies.

The survivorship of medial UKA at five, 10, 15 and 20 years was
93.9%, 91.7%, 88.9% and 84.7%, respectively. The survivorship of lateral
UKA at five, 10 and 15 years was 93.2%, 91.4% and 89.4%, respectively,
and no statistical difference was found between medial and lateral UKA.
Two cohort studies [52,58] and one registry-based study [9] compared
survivorship of medial and lateral UKA within their study analysis
and performed a multivariate Cox regression analysis with the medial
or lateral side as a covariate. None of the three studies found a significant
influence of the UKA side on revision for any reason (all p > 0.3).

Although survivorship between medial and lateral UKA in this
systematic review did not differ, several authors have emphasized the
differences between both arthroplasties [25,26,27]. A group of authors
reported three studies about the different kinematics in the medial
and lateral compartment [23,24,119]. They found that the lateral

femoral condyle demonstrated backward rolling and sliding during
flexion whereas the medial compartment did not show this posterior
subluxation. Other authors have suggested that the differences in volume
of surgical procedures causes the lateral UKA procedure to be more chal-
lenging [8,28,29]. Scott [8] stated that with lateral UKA extra attention
should be paid to patellar impingement. In high flexion the patellar tracks
more laterally and this can cause patellar impingement. It is therefore
advisable to ensure that sufficient femoral resection is performed. Ollivier
et al. [28] reviewed the lateral UKA technique concluding three aspects
that require additional attention in the lateral UKA compared to the
medial UKA. Firstly, they stated that lateral compartment overcorrection
with lateral UKA should be avoided in order to limit medial progression
of osteoarthritis. Secondly, natural kinematics of the lateral femoral
condyle should be considered during femoral component positioning to
avoid impingement with the tibial spine. Finally, excessive lateral place-
ment in extension should be avoided because it may cause overload of
the lateral portion of the tibial plateau.

Recently, Demange et al. [29] stated that using conventional medial
implants for lateral UKA could cause a tibial-femoral mismatch. There-
fore they developed patient-specific lateral implants and used these for
lateral UKA surgery. They compared this technique with the conven-
tional lateral UKA technique and found that the patient-specific lateral

Survivorship of different UKA types
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Fig. 2. Studies that reported survivorship of medial UKA, lateral UKA, cohort studies and registry-based studies at different time intervals with linear trends of the studies.
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Table 1
Mean survivorship at five years, 10 year, 15 year, 20 year and 25 year of medial and lateral
UKA and cohort- and registry-based combined UKA.

Survivorship 5 year 10 year 15 year 20 year  25year
Medial 93.9 91.7 88.9 84.7 80.0°
Lateral 93.2 91.4 89.4

Combined 92.8 88.6 84.1 82.7° 72.0%
Studies combined 943 90.5 87.0 82.7° 72.0%
Registries combined  91.7 84.1 69.6%

Medial vs. Lateral p=0717 p=0887 p=0913

Cohort vs. Registries p=10.133 p=0.015

2 Only one study reported survivorship at this follow-up.
b Only three studies reported survivorship at this follow-up.

implants had a much better tibial-femoral alignment and had an
improved three-year survivorship (97% vs. 85%). However, despite
these anatomic, kinematic and technical differences, survivorship
between both UKA does not differ.

Another notable aspect of this study is the finding of higher survivor-
ship in the cohort studies compared with registry-based studies. Several
authors suggested that results of cohort studies should be questioned
when compared to the registry-based studies. A study of Pabinger et al.
[120] showed that registries are superior over cohort based studies in
reporting survivorship for both TKA and UKA. The authors found that
for 82% of the UKA implant types there was poor or no data in cohort
studies and stated that the reliability of pooled data from cohort studies
should be questioned. The same authors found in a systematic review
[121] that there was an overproportional share of studies performed by
the prosthesis developers that can influence the overall survivorship. In

Table 2

our study we did not assess the difference in survivorship between the
designers and non-designers and this could explain our findings of the
higher survivorship of the cohort studies. A study of Labek et al. [122]
found the same influence of the designers in the literature and stressed
the importance for registry-based studies.

Another explanation for the differences in survivorship between co-
hort studies and registry-based studies is the fact that cohort studies are
often high volume centers reporting outcomes whereas registry-based
studies also report low-volume center outcomes. Two studies compared
outcomes in high-volume centers with low-volume centers and found
indeed better results in high volume centers [123,124]. It would be of
additional value if registries and registry-based studies separate the sur-
vivorship in medial and lateral UKA in order to compare the survivor-
ship of both UKA procedures in both high-volume and low-volume
centers. With these registry-based studies it is also possible to assess
the long-term survivorship of lateral UKA because the number of
knees in cohort studies is often too small.

There are several limitations in this study. First, the qualities of the se-
lected studies are a limiting factor. We selected all studies that reported
survivorship and therefore we did not control the studies for a publication
bias. The second limitation is the small number of studies reporting lateral
survival. This is especially seen at 15-year survivorship where only 192
lateral UKAs were identified. This should be taken into account when
conclusions are drawn on 15-year survivorship of lateral UKA. If future
registries and registry-based studies separately report medial and lateral
UKA survivorship, it would help overcome this limitation.

In conclusion, this is the first systematic review that shows no differ-
ence in the five-, 10- and 15-year survivorship of medial and lateral
UKA. We found a lower survivorship in the registry-based studies
compared with cohort studies.

Studies that present five-year, 10-year, 15-year, 20-year and 25-year survivorship of medial or lateral UKA are displayed.

Medial UKA Year No Failures RR (%) 5y 10y 15y 20y 25y Lateral UKA Year No Failures RR (%) 4y 5y 10y 15y
Ackroyd [32] 2002 408 25 6.1 87.5 Argenson [27] 2008 40 5 125 92.0

Ansari [18] 1997 461 20 43 88.0 Ashraf [25] 2002 88 15 17.0 83.0 745
Baur [34] 2015 132 5 38 95.2 Demange [29] 2015 33 1 3.0

Bruni [39] 2014 273 25 9.2 922 876 Demange [29] 2015 20 3 15.0

Burnett [40] 2014 467 45 9.6 98.5 Gunther [86] 1996 53 11 20.8 82.0

Chatellard [19] 2013 864 108 125 83.7 Heyse [52] 2012 50 3 6.0 91.8 918
Eickmann [44] 2006 411 96 234 93.0 Liebs [58] 2013 117 14 12.0 930 918

Heyse [52] 2012 173 12 6.9 941 863 Lustig [87] 2011 49 4 8.2 91.1

Kim [54] 2015 166 16 9.6 90.5 Lustig [61] 2009 60 96.2 96.2
Kuipers [56] 2010 437 45 103 84.7 Lustig [88] 2014 46 7 13.0 944 914
Liebs [58] 2013 401 32 8.0 93.0 Pandit [89] 2010 53 11 20.8 82.0

Lim [59] 2012 400 14 35 96.7 94.0 Pandit [89] 2010 65 9 13.8 91.0

Lisowski [60] 2011 244 9 3.7 Pandit [89] 2010 69 1 14 98.0

Lyons [62] 2012 279 37 133 946 90.4 Pennington [90] 2006 29 0 0.0 100
Matharu [64] 2012 459 20 44 94.4 Sah [26] 2007 48 0 0.0 100

Murray [16] 1998 143 5 35 97.7 Smith [91] 2014 101 4 4.0 95.5

Naudie [65] 2004 113 11 9.7 94.0 90.0 Streit [92] 2012 50 3 6.0

Pandit [67] 2011 1000 29 2.9 975 95.6 Weston-Sim [17]. 2014 265 13 49 96.0 94.0

Parratte [68] 2012 156 22 14.1 81.5

Price [69] 2005 439 23 52 931 93.1 Baker (UK) [9] 2012 2052 71 35 948  93.0

Price [70] 2011 682 29 43 91.0

Rajasekhar [71] 2004 135 5 3.7 94.0

Robb [72] 2013 494 24 49 933

Schlueter [73] 2014 240 10 42 95.6

Steele [76] 2006 203 16 7.9 92.0 859 80.0

Streit [77] 2015 107 5 4.7 97.0

Svard [78] 2001 124 6 4.8 95.0

Tabor [79] 2005 100 14 14.0 937 89.8 859 80.2

Vasso [80] 2015 136 4 2.9 97.0

Vorlat [81] 2006 149 16 10.7 946 83.7

Whittaker [82] 2010 150 22 14.7 96.0

Yoshida [84] 2013 1279 25 2.0 979 954

Zambianchi [85] 2014 195 11 5.6 93.1

Baker (UK) [9] 2012 30,795 1331 43 931

In this table only the studies that reported four- (lateral), five-, 10-, 15-, 20- and 25-years survivorship and had >100 medial UKA are presented. RR indicates revision rate.
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Table 3

Cohort and registry-based studies that present five-, 10-, 15-, 20- and 25-year survivorship of combined medial and lateral UKA.

Cohort studies  Year No Failures RR (%) 5y

10y 15y 20y 22y 25y Registry-based studies Year No

Failures RR (%) 5y 10y 13y 15y

Argenson [93] 2002 172 5 29 94.0

Argenson [94] 2013 70 14 20.0 83.0 74.0
Berger [95] 2004 62 2 32 98.0

Bert [96] 1998 100 12 12.0 87.4

CapraJr[97] 1992 52 6 115 93.8

Cavaignac [98] 2013 212 15 71 93.0

Foran [101] 2013 62 4 6.5 93.0 90.0

Gioe [20] 2003 516 39 7.6 92.6 886

Heck [102] 1993 294 16 54 979 914

Hernigou [103] 2012 149 90.0

Lecuire [105] 2008 120 10 8.3 95.7

Newman [107] 2009 52 4 7.7 89.9

O'Rourke [108] 2005 136 19 14.0 84.0 72.0
Rachha [109] 2013 74 5 6.8 94.6

Rougraff[110] 1991 120 5 42 92.0

Scott [111] 1991 100 13 13.0 85.0

Sebilo [21] 2013 944 83.7

Squire [112] 1999 140 12 8.6 84.0
Tabor [113] 1998 67 11 16.4 91.0 840 79.0

Australia [5] 2014 41250 4326 105 917 849

Finland [117] 2014 4713 663 141 894 806 69.6
Ttaly [114] 2014 3929 250 6.4 86.8

New Zealand [4] 2013 7388 515 70 935 879 809
Norway [115] 2007 2288 204 8.9 80.1

UK [116] 2014 25982 1279 49 918

USA [3] 2013 3098 172 56 920

In this table only the studies that reported five-, 10-, 13-, 15-, 20-, 22- or 25-years survivorship are presented. RR indicates revision rate.
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