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Abstract

Background Unicompartmental knee arthroplasty (UKA) is a surgical procedure for managing osteoarthritis of one
joint compartment, most commonly the medial side. This systematic review investigates the causes of UKA revision.
The outcomes of interest were establishing the revision rate, time to revision, and the most common causes of revi-
sion in the long- and midterm follow-up.

Methods This study was conducted according to the 2020 PRISMA statement. In October 2024, the following data-
bases were accessed: PubMed, Web of Science, Google Scholar, and Embase. All the clinical studies investigating
the rate and causes of revision in UKA were accessed. Only studies with a minimum of 10 years of follow-up were
considered.

Results Data from 56 studies (13,540 patients) were collected. Of them, 65.6% were women. The mean length

of the follow-up was 13.1+3.0 years. The mean age of the patients was 65.6 + 5.6 years, and the mean BMI

was 285+2.2 kg/mz. Revisions were performed in 8.8% (2641 of 30,140) of implanted UKAs. The mean time to revision
was 6.5+ 2.6 (range, 2.5 to 13.0) years.

Conclusion 8.8% (2641 of 30,140) of UKAs were revised at a mean time of 6.5+ 2.6 years.
Level of evidence Level IV, systematic review.
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Introduction

Osteoarthritis (OA) of the knee has a worldwide inci-
dence of 3.8% in the general population, and the lifetime
risk of developing symptomatic knee OA is 44.7% [1, 2].
Most patients develop OA in only one compartment of
the knee [3, 4]. In these patients, unicompartmental
knee arthroplasty (UKA) could be recommended [5-7].
UKA is performed in up to 12% of all arthroplasties, and
approximately 90% of all UKAs are done for medial com-
partment OA [8-10]. Between 25 and 48% of patients
who suffer from knee OA are suitable for a UKA [11,
12]. Compared to the traditional total knee arthroplasty
(TKA), UKA is associated with greater knee kinematics,
range of motion, clinical outcomes and functional per-
formances and preserves more bone stock [5, 13-15].
Moreover, UKA preserves the anterior cruciate ligament
(ACL) and the contralateral and patellofemoral compart-
ments [5, 13-15]. The rate of complications for UKA is
significantly lower than that of TKA [16]. However, UKA
has reduced survivorship compared to TKA [13]. The tra-
ditional indications for UKA were first suggested by Koz-
inn et al. [17] in 1989: the presence of unicompartmental
OA and an efficient ACL, varus deformity<5°, range of
motion >90° without flexion contracture and body mass
index (BMI) < 30 kg/m?. Their criteria limited the number
of patients eligible for UKA to approximately 6% up to 8%
[18,19].

Medium- and long-term studies demonstrated out-
standing outcomes of UKA at ten years, with survival
greater than 95% [20-26]. Several clinical investigations
have evaluated the revision rate of UKA; however, a com-
prehensive and updated systematic review summarising
the evidence is missing. Therefore, this systematic review
investigates the causes of UKA revision. The outcomes of
interest were establishing the revision rate, time to revi-
sion, and the most common causes of revision in the
long- and midterm follow-up. In addition, the present
study investigates whether patient characteristics influ-
ence the revision rate.

Methods

Eligibility criteria

All the clinical studies investigating the rate, time, and
causes of revision of UKA were accessed. Only studies
published in peer-reviewed journals were considered.
According to the author’s language capabilities, English,
German, Italian, French and Spanish articles were eligi-
ble. According to the Oxford Centre of Evidence-Based
Medicine Campo [27], studies level I to IV of evidence
were considered. Reviews, opinions, letters, and edito-
rials were not considered. Only studies which reported
a minimum of 10 years of follow-up were considered.
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Missing quantitative data under the outcomes of interests
warranted the exclusion of the study.

Search strategy

This study was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses: the 2020 PRISMA statement [28]. The following
algorithm was established:

+ Problem: OA of one compartment of the knee;

« Intervention: UKA;

« Outcomes: revision rate, time to revision, causes of
revision;

+ Timing: minimum ten years follow-up.

In October 2024, the following databases were
accessed: PubMed, Web of Science, Google Scholar, and
Embase. No time constraint was set for the search. A
detailed framework of keywords used in each database is
shown in the appendix. No additional filters were used in
the database search.

Selection and data collection

Two authors (F. C. and L. S.) independently performed
the database search. All the resulting titles were screened
by hand, and the abstract was accessed if suitable. The
full text of the abstracts which matched the topic was
accessed. If the full text was not accessible or available,
the article was not considered for inclusion. A cross ref-
erence of the bibliography of the full-text articles was also
performed for inclusion. Disagreements were debated
and mutually solved by the authors. In case of further dis-
agreements, a third author (R. V.) took the final decision.

Data items

Two authors (F. C. and L. S.) independently performed
data extraction. The following data were extracted at
baseline: author, year of publication and journal, length
of the follow-up, number of patients with related mean
age, and BMI. Data concerning the rate, the cause, and
the timing of revision was extracted. Data was collected
in Microsoft Office Excel version 16.72 (Microsoft Cor-
poration, Redmond, USA). The revision was considered
as any subsequent re-operation to correct or improve the
outcome of previous surgery for complications, such as
infections or hardware failures, or if the index surgery did
not achieve the desired results.

Synthesis methods

The main author (F. M.) performed the statistical analy-
ses using the IBM SPSS (version 25) software. For con-
tinuous variables, the mean and standard deviation were
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evaluated. For binary data, the revision rate and related
subcategories were evaluated using the number of real
observations divided by the number of events of each
investigation. Dichotomic values are weighted on the
total cumulative events and observations reported in the
included studies.

Results

Study selection

The literature search resulted in 1789 articles. Of these,
1605 were excluded as they were duplicates. The remain-
ing 184 articles were screened for eligibility. Of them,
116 articles were excluded as they did not match the eli-
gibility criteria: study type and design (N=23), language
limitations (N'=4), and follow-up shorter than ten years
(N=89). A further 12 studies were excluded as they
missed quantitative data under the outcomes of interest.
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Finally, 56 studies were included: one randomised, con-
trolled trial, 11 prospective, and 44 retrospective studies.
The results of the literature search are shown in Fig. 1.

Studies characteristics and results of individual studies

A total of 30,140 UKAs were included. A majority of
65.6% were women. The mean length of the follow-up
was 13.1+3.0 years. The mean age of the patients was
65.6 + 5.6 years, and the mean BMI was 28.4+2.1 kg/m?
The generalities and demographics of the included stud-
ies are shown in Table 1.

Synthesis of results

8.8% (2,641 of 30,140) of implanted UKAs were revised.
The mean time to revision was 6.5+2.6 (range, 2.5 to
13.0) years. Table 2 reports the main causes of revisions.
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Fig. 1 PRISMA flow chart of the literature search
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Table 2 Overall results (dichotomic values are weighted on the
actual number of cumulative events and observations reported
in the included studies considered for a given analysis)

Endpoint Frequency

8.8% (2641 of 30,140)
30.4% (1,701 of 5,604)
1.5% (390 of 26,346)

Revision rate
Progression to TKA
Component exchange
Cause of revision:
1% (635 of 20,495)
2.6% (524 of 20,473)
1.7% (57 of 3,278)

Aseptic loosening
Contralateral OA progression
Tibial loosening

Pain 1.9% (91 of 4,764)
Femoral loosening

Wear 0.8% (147 of 18,317)
Dislocation 0.5% (86 of 18,137)
Infection 0.5% (89 of 18,523)

(
(
(
O
1.5% (35 of 2,388)
(
(
(
(

Malalignment 0.2% (39 of 16,712)

Discussion

In the present systematic review, 8.8% (2641 of 30,140) of
UKAs were revised at a mean time of 6.5+2.6 (range, 2.5
to 13.0) years.

After the initial success related to the early use of UKA,
the beginning enthusiasm was overtaken by its more lim-
ited clinical use, given a significantly lower long-term
survival when compared with the survival rates of TKA
from international registry reports [26, 37, 80—82]. Anal-
ysis of survival data showed that the survival rate of UKA
implants ranged from about 78% to 89% at 15 years of fol-
low-up [26, 37, 80—-82]. Mohammad et al. [26] reported
the highest survival rate after implantation of 8000 UKA
Oxfords knee prostheses, with a survival rate of 89% at
15 years of follow-up. High-volume centres have sig-
nificantly lower revision rates [5, 83]. Following this evi-
dence, the literature has focused on analysing the leading
causes of UKA failure. Many previously published inves-
tigations have reported aseptic loosening, OA progres-
sion, and pain as the most common cause of failure and
aseptic loosening as the leading cause of UKA revision
[37, 81, 82, 84, 85]. These data align with the major inter-
national registries [37, 81, 82]. However, most aseptic
loosening occurs in the early period of UKA implantation
and is mainly related to mistakes in surgical technique
[81, 86]. Progress in biomaterials and surgical techniques
and the introduction of robotic surgery may improve the
survival of UKA [37, 87].

The current evidence suggests that surgical indica-
tion exerts no influence on implant survivorship. Only
a few studies and no international registry investigated
this aspect [37, 81, 82]. Reports by Di Martino et al. [37]
and Chalmers et al. [88] suggested that UKAs implanted
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for primary OA did not show higher survival rates than
UKAs implanted for post-traumatic OA, post-trau-
matic necrosis, or deformity. While most authors prefer
cemented UKAs, several have reported favourable long-
term survival rates even with uncemented hydroxyapa-
tite-coated UKAs. Based on the previous reports, no
difference in revision rate or complications has been
found between uncemented and cemented UKAs. How-
ever, better pain control has been found with cemented
implants [89, 90]. All-poly and metal-backed tibial com-
ponent designs should be distinguished among cemented
UKAs [91, 92]. The advantages of all-poly tibial compo-
nents include less bone resection, lower dislocation risk,
and more straightforward revision surgeries compared
with metal-backed components [92, 93], which instead
are characterized by better load distribution, modular-
ity, and the possibility of limiting revision to replace-
ment of the polyethylene liner exclusively. However, it
has a higher risk of posterior PE liner wear [93, 94]. A
previous investigation demonstrated excellent overall
survivorship, with no substantial differences in revision
rates between the two implanted designs at a 10-year
follow-up [95]. Therefore, the long-term advantage of
one or the alternative implant design remains controver-
sial. Nouta et al. [96] and, more recently, Sessa et al. [92]
reported better long-term clinical results for UKA with
metal-backed tibial than all-poly components. Despite
the improved clinical outcomes, patients treated with
metal-backed tibial component implants experienced
higher revision rates than patients with an all-poly tibial
component implanted [92]. The additional failures in
the metal-backed group were mainly related to subsid-
ence and aseptic loosening, commonly associated with
poor component fixation [92]. Therefore, while clinically,
metal-backed tibial components have superior clinical
outcomes compared to all-poly tibial components, one
has to reckon with the higher risk of mechanical failure of
this implantation in the long term. Hence, proper metal-
backed tibial component fixation should be emphasised
to reduce the failure rate related to aseptic loosening [91,
92, 96].

The type of liner implanted in the UKA also needs to
be considered. Arthroplasty registries, reporting data
from high-volume centres that compared the type of
UKA liner implanted, did not show a clear advantage
between the two liner types [89, 97, 98]. Similarly, a pre-
vious meta-analysis of 25 studies (4696 patients) found
no difference in the revision rate, aseptic loosening, deep
infections, fractures, and progression of OA to the con-
tralateral compartment at approximately 45.8 months
[97].

Mobile-bearing implants had almost no liner wear
compared with fixed-bearing implants. In contrast, they
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had a higher failure and revision rate, mainly related to
aseptic loosening and OA progression of the healthy
compartment [10, 99]. Therefore, despite different design
concepts, both bearings would report similar long-term
results, and the debate remains unresolved [37].

Younger patients with single-compartment OA and
higher functional demands were at greater risk of com-
plications and failure following UKA related to wear
and aseptic loosening of implanted components [100,
101]. Therefore, UKA was recommended for less active
patients of advanced age (>60 years). With the develop-
ment of innovative surgical techniques and biomaterials,
more studies have demonstrated favourable results of
UKA in patients younger than 60 regarding clinical and
functional outcomes [51, 102-107].

The literature supporting the lateral UKA procedure
for isolated lateral compartment OA is lower than that
reported for the medial compartment OA [108-112].
Lateral UKA performed about 90% less than medial UKA
[109]. Furthermore, from a biomechanical point of view,
the kinematics of the lateral compartment differ signifi-
cantly from the medial one. Therefore, the lateral UKA
has often been regarded as more technically demanding
than a medial UKA [108, 112]. Studies on the initially
implanted lateral UKAs showed more complications and
failures with the prosthetic implant revision need than
medial UKA [110, 112, 113]. Most of the failures were
related to bearing dislocation, which led, over time, to
the development of a domed lateral UKA with more sat-
isfactory clinical outcomes [111, 113]. On the contrary, a
recent clinical trial on 203 patients found no difference
in Oxford Knee Score and complications between lateral
and medial UKA [114]. A recent series of 265 domed
mobile bearing lateral UKAs demonstrated 92% survival
at an 8-year follow-up [111]. Therefore, a lateral UKA is
still viable for isolated lateral compartmental OA. How-
ever, careful patient selection and prosthetic replacement
are essential for a successful procedure, with the under-
standing that studies with long-term follow-up on lateral
UKAs are currently lacking [112].

UKA revision is associated with significantly bet-
ter clinical outcomes when the UKA was converted to
a TKA rather than another UKA at a 10-year follow-up
[37]. These findings are consistent with what has also
been reported by other authors [53, 97]. When a failed
UKA is revised with another UKA, a simple exchange of
bearing surfaces might not resolve the leading cause of
failure, often represented by malalignment, OA progres-
sion, or gap imbalance. Therefore, a revision with TKA
should always be considered [37, 53].
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Conclusion
8.8% (2641 of 30,140) of UKAs were revised at a mean
time of 6.5+ 2.6 years.
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