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Abstract
Purpose We performed this retrospective study to determine
the main causes for early and late failures of unicompartmental
knee arthroplasty (UKA).
Methods Between January 2000 and March 2012, all patients
treated for a failed medial UKA in the authors’ institution
were retrospectively reviewed. A total of 471 patients were
identified, and causes of failure were analysed based on the
medical records and radiographs at the time of revision.
Results The cohort included 161 males and 310 females, with
a mean age of 67.7 years (range, 42–91 years; SD=10.1) at the
time of revision. The mean time from index arthroplasty
to revision surgery was 6.1 years (range, 0.1–27.9 years;
SD=5.6). A total of 254 cases (53.9 %) failed within five years
after primary implantation, and 108 cases (22.9 %) failed after
ten years. The major reason for failure was the development of
other compartment arthritis (39.5 %), followed by aseptic
loosening (25.4 %).
Conclusions Of importance, the mean time to failure after
UKAwas 6.1 years, with more than 50% of failures occurring
within the first five years postoperatively.

Keywords Unicompartmental knee arthroplasty .

Unicondylar knee arthroplasty . Failure . Aseptic loosening .

Outcome

Introduction

Unicompartmental knee arthroplasty (UKA) has been shown
to be a satisfactory and less invasive alternative to total knee
arthroplasty (TKA) in selected patients [1]. In recent years,
UKA has again gained increased popularity for the treatment
of localized, medial compartmental osteoarthritis of the knee
[2], although early studies [3, 4] of UKA reported revision
rates as high as 32 % within seven years of follow-up.

More recent studies have presented survival rates of greater
than 90 % at ten years of follow-up in certain prosthetic
designs [5–9], while the use of new technology such as
computer-assisted surgery systems in UKA has also resulted
in improved postoperative alignment, reduction of outliers
and better postoperative clinical results [10–13].

Foran et al. reported on the long-term outcomes and failure
modes of UKA, with a survival rate of 93 % at 15 years and
90% at 20 years [7]. Only four out of 62 patients (9.7 %) were
revised to TKA, with no patients revised due to septic or
aseptic loosening [7].

The majority of published articles report on the outcomes
following medial UKA in a consecutive series. However,
there are only a few studies analysing failed medial
unicompartmental knee arthroplasties. Epinette et al. reported
on the failure modes following UKA in 418 failed UKA
patients in a multi-centre study, including 25 hospitals over a
31-year period [14]. More recently, Sierra et al. reported on the
outcomes of 175 revised unicompartmental knee arthroplasties
in three US centres. Prior studies have been limited by either
small patient numbers or the combining of patient groups from
different surgical centers [14–16]. Only a few studies analysed
a higher number of cases, albeit those studies were derived
from arthroplasty registries [17, 18] (Table 1).
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We therefore report on our results of 471 failed medial
UKA cases at a single institution. The purpose was to charac-
terize the main causes of failure, as well as the timing of failure
after index surgery.

Materials and methods

Study design

Patients who were treated for a failed medial UKA were
identified by querying the electronic database from January
2000 through March 2012. Exclusion criteria were index
lateral UKA and previous surgery before implantation of
UKA. During this time interval, 488 consecutive patients
were converted to total knee arthroplasty at our institution.
A total of 471 patients met the inclusion criteria and were
included in this study.

Surgical method

All revision surgeries were performed by experienced
arthroplasty surgeons, who individually perform more
than 300 cases per year at our referral arthroplasty cen-
tre. Every patient underwent aspiration of synovial fluid
pre-operatively to rule out periprosthetic joint infection
(PJI). In cases of confirmed PJI, one-stage revision
arthroplasty was performed based on our standard hospi-
tal protocol. Patients with stable collateral ligaments
were converted to conventional (i.e. unconstrained)
TKA, while patients with unstable collateral ligaments
were converted to constrained implants. Hospital for
Special Surgery (HSS) scores were obtained in all pa-
tients at the time of revision through query of the elec-
tronic database.

Definition of UKA failure

The Knee Society roentgenographic evaluation system was
used to assess the femoro-tibial angle and any radiolucencies
about the femur and tibia on the anteroposterior and lateral
projections [19]. The reason for revision was based on patient

symptoms, documented history, diagnostic imaging, and
intra-operative findings. Any revision surgery was defined
as failure of the medial UKA.

Outcome measures

Demographics for all patients were recorded at the time
of revision surgery, including gender, age, body mass
index (BMI), and surgical side. The dates of primary
implantation and revision surgery were obtained. All
reasons for early and late failure were noted. Other
compartment arthritis was defined as arthritis in the
lateral and/or patellofemoral compartment. The mean
femoro-tibial angles were compared between failed pa-
tients due to development of other compartment arthritis
and the remaining causes. Furthermore, patients who
failed within five years of primary arthroplasty were
compared for age at primary implantation, BMI at time
of revision, preoperative HSS score, femorotibial angles
and causes for failure with those patients who failed after
five years.

Statistical analysis

All data were processed using GraphPad Prism (Version 5.0d,
La Jolla, CA, USA). Descriptive statistics are presented in
the form of number of occurrences and percentage, or mean,
and standard deviation (SD) and range. The Mann-Whitney
test was used to calculate the differences between groups.
Threshold for statistical significance for those analyses was
set at α=0.05.

Results

Demographic data

The cohort of failed medial UKA patients included in the
study consisted of 161 males (34.2 %) and 310 females
(65.8 %). The mean age at time of revision was 67.7 years
(range, 42–91 years; SD=10.1). The mean age at time of
index surgery was 61.3 years (range, 29–84 years; SD=9.7).
In 234 cases (49.7 %), the right knee was revised, while
the left side was affected in 237 cases (50.3 %). The
mean pre-operative HSS score was 53.2 (range, 5–87;
SD=15.2). The mean time from index arthroplasty to
revision surgery was 6.1 years (range, 0.1–27.9 years;
SD=5.6). A total of 254 cases (53.9 %) failed within
five years after primary implantation, and 108 cases
(22.9 %) failed after ten years (Fig. 1). The mean BMI
at time of revision was 28.7 kg/m2 (range, 19–38 kg/m2;
SD=4.2), with approximately 60 % of the failed UKA
patients having a BMI less than 30 kg/m2 (Fig. 2).

Table 1 Study characteristics

Studies Number of cases Study design

Epinette et al. [14] 418 Multicentre study

Saragaglia et al. [15] 418 Multicentre study

Sierra et al. [16] 175 Multicentre study

Swedish registry [18] 1,576 Arthroplasty registry

Australian registry [20] 2,882 Arthroplasty registry

Present study 471 Single center study
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Causes for failure

Overall, the major reasons for failure were development of
other compartment arthritis of the lateral and/or patellofemoral
compartment (39.5 %), aseptic loosening (25.4 %), and insta-
bility (15.3 %). Infection was present in 1.5 % of cases.
Revision due to persistent pain and arthrofibrosis was per-
formed in 1.8 % and 2.5 % of patients, respectively. Relevant
polyethylene wear was noted in 14 % of patients (Table 2).
The mean femorotibial angle of the failed patients due to
development of other compartment arthritis was 5.3° (range,
0.6°–16°; SD=4.4), while the femorotibial angle in failed
cases due to other reasons was 3.9° (range, 0.1°–11°; SD=
2.7). However, there were no significant differences between
these groups (p=0.47) (Fig. 3).

Early and late failures

For patients who failed within five years after index implanta-
tion, themajor reason for failure was development of arthritis in
other compartments, followed by aseptic loosening (Table 2).
Polyethylene wear was less common in this subset of patients.

When comparing patients who failed within five years of
primary arthroplasty with those patients who failed after
five years, there were no significant differences with respect
to age at primary implantation, BMI at time of revision, pre-
operative HSS score, and femoro-tibial angles (Table 3).

Interestingly, patients with implant survival more than
ten years were significantly younger at the time of primary
implantation, compared to the patients who failed within
five years (Table 4). However, there were no significant dif-
ferences with respect to BMI, HSS score, and femorotibial
angles between these two groups (Table 4). At the time of
index surgery, 40.8 % of patients were younger than 60 years
old, and 59.2 % were ≥60 years of age (Fig. 4).

Discussion

The majority of published articles report on the outcomes
following medial UKA in consecutive series with relatively

Fig. 1 Time interval distribution of failed unicompartmental knee
arthroplasties (UKAs). More than 50 % of the failures occurred within
five years of primary arthroplasty

Fig. 2 Distribution of bodymass index (BMI) for failed unicompartmental
knee arthroplasties (UKAs) at the time of revision surgery. Less than 10 %
of patients had a BMI greater than 35 kg/m2

Table 2 Modes of failure for all patients and for patients who failed
within five years after index surgery

Mode of failure Percent of all
patients (%)

Percent of patients who failed
within five years after index
surgery (%)

Contralateral arthritis 39.5 44.1

Aseptic loosening 25.4 30.7

Instability 15.3 12.6

Infection 1.5 3.9

Arthrofibrosis 2.5 3.1

Persistent pain 1.8 3.5

Polyethylene wear 14 2

Fig. 3 Femoro-tibial angles for failed unicompartmental knee arthroplasty
(UKA) due to development of other compartment arthritis and for all other
causes of failure. There were no significant differences in coronal plane
deformity between groups
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small numbers of cases, varying from 60 to 203 patients [5–9,
20–25]. There are only a few studies analysing failed medial
unicompartmental knee arthroplasties. However, to the authors’
knowledge, this is the largest single-centre study to date eval-
uating the failure modes after medial UKA. Only a few studies
analysed a higher number of cases, albeit those studies were
derived from arthroplasty registries [17, 18] (Table 1).

The most important finding of our single-centre study was
that more than 50 % of revised cases failed within the first
five years after implantation. This result is similar to that of a
prior cohort study by Epinette et al. [14]. Interestingly, patients
who failed within five years were significantly older at the
time of first implantation, when compared to patients with
prosthetic survival more than ten years. In our cohort, more
than 59.2 % of patients were ≥60 years of age at the time of
index surgery. The reason for early failure in the older patients
might be the advanced underlying arthritis in other compart-
ments at baseline/pre-operatively. Another reason could be the
poorer bone stock leading to aseptic loosening.

In contrast to most previous studies, aseptic loosening was
not the most common reason for failure in our study (Table 5)
[14, 16, 24]. In our cohort, the development of arthritis in
other compartments was the main reason for revision surgery.
We hypothesized that failedmedial UKAs due to unresurfaced
compartment arthritis had a higher femorotibial angle com-
pared to failed cases due to other aetiologies. However, de-
spite the finding that femoro-tibial angles tended to be higher
in patients with contralateral arthritis, there were no significant
differences between the groups. The degree of angular defor-
mity was also similar between patients who failed within

five years and patients who failed after ten years following
primary arthroplasty. Other compartment arthritis was also the
most common reason for failure in patients who failed within
five years. As expected, polyethylene wear was less common
in this patient group compared to the remaining collective.

The mean BMI at time of revision in this study was
28.7 kg/m2, with approximately 60 % of the failed UKA
patients exhibiting a BMI less than 30 kg/m2. Less than
40%were obese. In our series, the BMI showed no significant
relation to time of revision, i.e. within five years and after
ten years following primary implantation. However, it must be
noted that BMI was noted only at the time of revision. Those
patients could have theoretically higher/lower BMI at the time
of index surgery. Berend et al. concluded that BMI greater
than 32 kg/m2 increased failure rates [26].

Limitations of the study include that radiographs prior to
medial UKA do not exist in the majority of cases. Therefore,
we cannot draw definitive conclusions regarding potential
poor radiographic indications for surgery, especially for those
UKAs that failed early. Another limitation is that the implant
type (e.g. “metal-backed” versus “all-polyethylene” tibial tray)
was not analysed, since the information about the implant type
did not exist in every case. Primary implantation was per-
formed in several hospitals, including low-volume and high-
volume centres, which may affect the outcomes following knee

Table 3 Variables for cases that failed within five years versus those that
failed after five years following primary surgery

Variable Within five years More than
five years

p-value

Age (years) 61.9 60.7 0.187

BMI (kg/m2) 28.2 28.9 0.232

HSS score 53.3 53.9 0.771

Femoro-tibial angle (°) 4.9 4.2 0.771

BMI body mass index, HSS Hospital for Special Surgery

Table 4 Variables for cases that failed within five years versus those that
failed after ten years following primary surgery

Variable Within five years More than
ten years

p-value

Age (years) 61.9 58.7 0.0049

BMI (kg/m2) 28.2 29.0 0.321

HSS score 53.3 54.1 0.544

Femorotibial angle (°) 4.9 4.6 0.991

BMI body mass index, HSS Hospital for Special Surgery

Fig. 4 Age distribution at the time of index surgery

Table 5 Comparison of data in previous and the present study

Study characteristic Epinette
et al. [14]

Sierra
et al. [16]

Present study

Number of cases 418 175 471

Mean age at revision
(years)

63.9 66 67.7

The average time
from UKA to
revision (months)

6.21 6.0 6.1

Most common cause
for failure

Aseptic
loosening

Aseptic
loosening

Other compartment
arthritis
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arthroplasty [27]. Other weaknesses include a retrospective
study design and coded diagnosis data, lack of multiple regres-
sion analysis, and the unknown causes for failure for those
patients that might have been revised elsewhere or were lost to
follow-up. A key strength of this report is the large number
of consecutive patients with failed UKAs available for
study inclusion. Another strength is the single-centre study
design, with general consistency in surgical technique, phi-
losophy for unicompartmental surgery patient indications,
and rehabilitation.

In summary, this study showed that the mean time of failure
after UKA was 6.1 years, with more than 50 % of failures
occurring within the first five years after primary arthroplasty.
The main reason for early and late failure after medial UKA
was advancing arthritis in other compartments, followed by
aseptic loosening. Polyethylene wear as a contributing factor
in early failure is extremely rare. Also periprosthetic infection
does not play a strong role in UKA failures. Appropriate
patient indications, as well as consideration of age at the time
of implantation, may reduce the overall incidence of failure
following medial UKA.
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