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The superiority of an all-polyethylene or a metal-backed tibial
component in unicompartmental knee arthroplasty (UKA) for
the treatment of knee osteoarthritis (OA) or osteonecrosis
continues to be a point of debate. Some authors have reported
reduced survival rates, poorer functional outcomes, and
increased difficulties in intraoperative alignment with all-poly-
ethylene UKAs compared with metal-backed implants,1–3

whereas others4–6 have demonstrated satisfactory outcomes

and excellent survivorship with all-polyethylene prostheses.
Despite the reduced costs and the theoretically improved
wear characteristics favoring the use of all-polyethylene tibial
components in UKA, it remains unclear whether the clinical
outcomes and survivorship rates are comparable to metal-
backed modular components.7

Only a few authors have assessed survivorship rates and
clinical performance of UKA using an all-polyethylene tibial
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Abstract The present study’s primary aim was to determine the survivorship of a large cohort of
patients implanted with a single design all-polyethylene tibial component medial
unicompartmental knee arthroplasty (UKA). Its secondary purpose was to investigate
the reasons underlying implant failure, with specific attention to component position-
ing and limb alignment. Between 2007 and 2013, 166 patients underwent medial UKA
with a single design all-polyethylene tibial component at two centers. Preoperatively
and postoperatively, patients were administered clinical outcome scores and radio-
graphic informationwere collected. Postoperative complications and causes of revision
were recorded. A total of 140 patients (80 in Center A and 60 in Center B) who
underwent all-polyethylene tibial component medial UKA (82 cases in Center A and 60
in Center B) were taken into account. Kaplan–Meier cumulative survivorship of
implants was 96.5% (confidence interval [CI]: 91.7–98.6%) at an average follow-up
of 61.1 months. Tibial aseptic loosening was accounted for failure in one case, while no
correlation was found between implant positioning and failure. Two revisions were
performed in Center A and three in Center B. Slight correction of the preoperative varus
deformity was performed at both centers. All-polyethylene tibial component UKA
provided satisfactory clinical and functional outcome, with excellent survival rate in the
early and mid-term follow-up. Continued patient follow-up is needed to determine
long-term survivorship of the examined UKA model.
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component at long-term follow-up. Heyse et al8 reported a
survivorship of approximately 93% at 10.8 years in a nonho-
mogeneous series of UKAs including medial and lateral
components with both all-polyethylene and metal-backed
tibial implants. At a mean follow-up of 10 years, Lustig et al6

reported an overall survivorship of approximately 93% in all-
polyethylene implants including medial and lateral UKAs.
Recent papers report survival probability higher than 95% at
a mean follow-up of 8 years, which is comparable to reports
from studies using metal-backed UKAs.9 Other studies have
highlighted early failures in all-polyethylene UKAs, particu-
larly in obese patients and in those with significant bony
defects.10,11

There are still differing interpretations about the correct
placementandalignmentof theprostheticcomponents relative
to the design.12,13 Nevertheless, adequate limb and prosthetic
components’ alignment are considered to lead to satisfactory
outcomes, no matter what tibial component is selected.6 In
general, a slight hypocorrection of the preoperative varus limb
deformity and some residual degrees of varus in tibial compo-
nent coronal alignment are advised.4,6,10

The primary aim of the present multicenter retrospective
study was to determine the survivorship of a large cohort of
patients implanted with a single design all-polyethylene
tibial component medial UKA at a mid-term follow-up.
Secondary purposes were to evaluate clinical outcomes
and to investigate the reasons underlying implant failures,
with specific attention to component placement and limb
alignment. It was hypothesized that an all-polyethylene UKA
would be a reliable prosthetic implant with superior or
comparable overall survivorship to literature reports of other
medial all-polyethylene implants and for metal-backed
UKAs at mid-term follow-up.

Materials and Methods

This multicenter retrospective study included all patients
undergoing medial all-polyethylene UKA from January 2007
to January 2013 at two different orthopaedic centers. All the
operations were performed by two high-UKA volume sur-
geons, both of whom had at least 5 years’ experience in this
surgical procedure prior to the start of the case series. The
present study was performed in accordance with the ethical
standards of the 1964 Declaration of Helsinki, as revised in

2000. Patients were eligible for study inclusion if they had a
diagnosis of primary unicompartmental OA, posttraumatic
medial OA, or osteonecrosis with no prior history of joint
replacement on the affected side andwould comply with the
follow-up schedule, with at least 1 year of follow-up. Surgical
indications were homogeneous for both centers and were as
follows: pain and tenderness localized to the medial joint
line, active and passive knee flexion >85 degrees, extension
lag <10 degrees, varus deformity <15 degrees as measured
on long-leg standing radiographs, isolated medial compart-
ment OA (Ahlback’s grade 3–4), with no clinical evidence of
patello-femoral and lateral compartment involvement.
Anterior and posterior cruciate ligaments integrity was
clinically checked. Exclusion criteria were as follows: prior
history of osteotomy on the affected knee, coronal
radiographic deformity >15 degrees, flexion contracture
>15 degrees; functional incompetency of the anterior cruci-
ate ligament (ACL) and peripheral ligaments, as well as the
presence of inflammatory arthropathies or conditions deter-
mining inability to adhere to the study protocols. A total of
168 all-polyethylene tibial component UKAs (104 in Center A
and 64 in Center B)were performed in 166 subjects. A total of
140 patients (142 knees, 84.5%) were included for clinical
outcome analysis (►Table 1).

All-polyethylene tibial component implants of the JOUR-
NEY UNI Unicompartmental Knee System (Smith & Nephew
Inc., Memphis, TN) were implanted in all cases performing a
minimally invasive mid-vastus approach. Surgery was per-
formed according to the proposed surgical technique, as
suggested by the manufacturer. The tibial coronal cut was
performed respecting the tibial epiphyseal anatomy. The
tibial cutting guide was adjusted in order to reproduce
with the cut the angle subtended by the tibial joint
line and the tibial mechanical axis on the coronal plane
and the native tibial slope on the sagittal plane, as measured
on the preoperative radiographs. After removal of tibial
resection, the adequate trial polyethylene component was
positioned, trying to use the trial component with minimum
thickness (7mm) and checking for flexion and extension
gaps. In all knees, the femur cuts were performed aligning to
the tibial cut surface. Postoperative care protocols were
homogeneous for both centers. One day after surgery, blood
drainage was removed, passive knee motion started, and
partial weight bearing was allowed in all patients.

Table 1 Patients’ demographics and characteristics after application of inclusion/exclusion criteria

Parameter Center A Center B Overall

Number of patients 80 (82 knees) 60 (60 knees) 140 (142 knees)

Males/females 47/33 26/34 67/73

Right/left 53/29 31/29 84/58

Age (y) 67.0
(min. 46.3, max. 85.1)

68.1
(min. 49.2, max. 86.2)

67.1(min. 46.3, max. 86.2)

Follow-up (mo) 61.8 (SD: 10.5, min. 14, max. 82) 64.1(SD: 11.8, min. 15, max. 86) 62.4
(SD: 11.2, min. 14., max. 86)

Abbreviations: max., maximum; min., minimum; SD, standard deviation.
Note: Values are reported as mean (standard deviations, min., and max.).
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Data analysis was performed by one independent observ-
er in Center A and one in Center B. Observers were not
involved in surgical activity. Clinical assessment was per-
formed preoperatively at 3 and 6months postoperatively and
thenyearly thereafter. Those patientswho did not attend two
or more consecutive clinical assessments were contacted via
telephone call and asked if they had undergone revision or
reoperation for any reason with tick-box options.

Pre- and postoperative visual analog (0–10 cm) scale (VAS)
for pain assessment was collected from all patients’ medical
records.Knee rangeofmotionwasmeasuredwithagoniometer
pre- and postoperatively at every follow-up visit. Patientswere
administered the five subscales (pain, symptoms, function in
activities ofdaily living, function in sports, andqualityof life) of
the Knee Injury and Osteoarthritis Outcome Score14 and the
Knee Society Score15pre-andpostoperatively. Implant revision
for any reason was considered as failure.

Full leg anteroposterior (AP) and knee lateral weight-bear-
ing radiographs were taken preoperatively in all patients.
Postoperatively, AP and lateral weight-bearing knee radio-
graphs were taken 1month, at 3, 6, and 12months postopera-
tively, and then yearly. Radiographic measurements were
performed on the last follow-up radiographs. On the preoper-
ative radiographs, the following angles were measured: (1)
mechanical femoro-tibial angle (mFTA; ►Figure 1). (2) Cart-
ier’s angle (CA), (3) anatomical femoro-tibial angle (aFTA), (4)
tibial posterior slope (PS) (►Figure 2). On the postoperative
knee radiographs, the following angles were measured: (1)
varus/valgus alignment of the tibial component, (2) aFTA, and
(3) tibial component PS (►Figure 3).

Statistical Analysis

Absolute frequency and percentage were calculated for
categorical data, while means standard deviations and mini-
mal and maximal values were used for continuous data.
Statistical comparisons between paired pre- and postopera-
tive parametric data and failed and revised radiographic
outcome measures were performed using the Student’s t-
test. All tests were paired and two-sided and a p-value<0.05
was used to determine statistical significance. Survivorship
analyses were performed using the Kaplan–Meier method,
considering UKA revision surgery as endpoint for survivor-
ship. The results were graphed and reported with 95%
confidence interval. Statistical analyses were performed
using Wolfram Mathematica (Wolfram Research, Inc., 100
Trade Center Drive, Champaign, IL).

Results

A total of 140 patients (142 knees, 84.5%) was included for
clinical outcome analysis (►Table 1). The remaining 26
patients were excluded due to missing postoperative out-
come data. All the 166 patients (168 knees) included for
study assessment were taken into account into the survival
and radiographic analysis. The average follow-up was 61.1
months (standard deviation: 11.2, minimum 14 and maxi-
mum 86 months).

Two patients underwent UKA revision in Center A and
three patients in Center B, resulting in an overall revision-
free survival probability from implant of 96.5% (CI: 91.7–-
98.6%) at an average follow-up of 61.1 months (minimum 14
and maximum 86) of follow-up (►Figure 4).

Fig. 1 Preoperative full leg standing radiograph. (A) Mechanical femoro-
tibial angle, angle between femoral and tibial mechanical axes.
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Radiographic alignment assessment of failed implants
was performed (►Table 2). Case 1 was revised 14 months
postoperatively for persistent lateral compartment pain,
with radiographic examination revealing osteoarthritis pro-
gression of the lateral compartment. Case 2 underwent
revision for tibial aseptic loosening 61 months postopera-
tively. Case 3 underwent revision for medial compartment
instability at 21 months postoperatively. In case 4, revision
was performed for incoming of medial osteonecrosis of the
tibia, 30 months after surgery. Case 5 underwent revision in
an external center for unexplained pain 48 months postop-
eratively. There were no cases of infection observed in either
center. Radiographic outcome measures showed statistically
significant differences in average preoperative CA (p< 0.001)
and postoperative tibial posterior slope (p< 0.001) between
failed and not-revised UKAs (►Table 3).

The clinical and functional outcomes of KOOS, KSS, ROM,
and VAS all showed significant improvements over preoper-
ative values for patients treated both at Center A and Center B
(►Table 4).

All patients had an average radiographic varus preopera-
tive alignment of the operated knee. No statistical signifi-
cance was revealed between pre- and postoperative CA and
tibial posterior slope (►Table 5).

Discussion

The most important finding of the present multicenter,
retrospective study is the report of 96.5% Kaplan–Meier
survival probability at just over 5 years of average follow-
up of a single design all-polyethylene tibial component
medial UKA at two different centers. Reports of 5-year

Fig. 2 Preoperative anteroposterior (1) and lateral (2) knee radiographs. (A) Cartier’s angle, angle subtended between tibial joint line and tibial
mechanical axis. (B) Anatomical femoro-tibial angle, angle between the femoral and tibial anatomical axes. (C) Tibial posterior slope, angle
between the line perpendicular to the sagittal tibial axis and the posterior inclination of the medial tibial plateau.
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survival rates of medial all-polyethylene and metal-backed
UKAs range from 86.0 to 96.1%, and identify loosening of the
tibial component, polyethylene wear, and progression of OA
as major problems.9,11,13,16,17 Therefore, to the best of the
authors’ knowledge, the survivorship reported in the present
study is the highest in literature for all-polyethylene tibial
component UKAs so far.

A recent review analyzed causes of UKA failure, reporting
that tibial component loosening (36%) and progression of OA
in the contralateral compartment (20%) are the most com-
mon causes of UKA failure.11 Aseptic loosening has been
more frequently described as an early cause of failure,
whereas progression of OA has been more frequently
reported in mid- and long-term follow-ups. Concerns have
also been raised regarding the incidence of tibial loosening
and subsidence in all-polyethylene tibial components,18 and
the role of stiffness in unexplained pain.3,19 Different sur-
vival rates16,18 in all-polyethylene designs suggest that not
all all-polyethylene designs are the same, and this may
reflect component thickness.20 Components of 6mm thick-
ness have been significantly associated with increased wear
and osteolysis.21 Pathological cancellous bone overload and

tibial subsidence may affect thinner implants more so than
thicker implants.

In the present study, five patients underwent UKA revi-
sion, two in Center A (Case 1 and Case 2) and three in Center B
(Case 3, Case 4, and Case 5). One early revision (Case 1) at
14 months was performed for persistent pain on the contra-
lateral compartment. Radiographic evaluation revealed pro-
gression of OA in the contralateral and patello-femoral
compartment; thus, total knee arthroplasty (TKA) was per-
formed. Another implant (Case 2) was revised at 61 months
for persistent pain localized on the medial compartment.
Radiographs did not demonstrate progressive radiolucency
lines, but during surgical revision to TKA, tibial component
aseptic loosening was noted and determined as the cause of
failure. Causes of UKA failure in Center B included medial
instability, which made revision necessary 21 months after
surgery, and medial osteonecrosis of the tibia, which oc-
curred 30 months after treatment. Persistent and unex-
plained pain was reported in one patient, making UKA
revision necessary 48 months postoperatively. Only in one
case (Case 2), the authors reported deviations from optimal
coronal and sagittal prosthetic alignment, with a significant

Fig. 3 Postoperative anteroposterior (1) and lateral (2) knee radiographs. (A) Varus/valgus alignment of the tibial component, angle between
the tangent line to the tibial component and tibial anatomical axis. (B) Anatomical femoro-tibial angle, angle between the femoral and tibial
anatomical axes. (C) Tibial posterior slope, angle between the line perpendicular to the sagittal tibial axis and the posterior inclination of the
tibial component.
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Fig. 4 Kaplan–Meier survival probability of all-polyethylene tibial component unicompartmental knee arthroplasty, considering revision as
endpoint.

Table 2 Cases of unicompartmental knee arthroplasty revision in Center A and B

Case Radiographic parameter Preoperatively Postoperatively Δ (preoperative –
postoperative aFTA)

Case 1
(revision at
14 months
postoperatively)

mFTA –8.8 degrees / /

aFTA –4.5 degrees –2.0 2.5

Posterior tibial slope 4.4 degrees 6.0 1.6

Cartier angle/tibial component varus/valgus –1.8 degrees 1.5 3.3

Case 2
(revision at
61 months
postoperatively)

mFTA –8.0 / /

aFTA –2.0 6.5 8.5

Posterior tibial slope 6.0 10.0 4.0

Cartier angle/tibial component varus/valgus –10.0 0.0 10.0

Case 3
(revision at
21 months
postoperatively)

mFTA –9.6 degrees / /

aFTA –6.0 degrees –2.5 3.5

Posterior tibial slope 5.0 degrees 5.0 0.0

Cartier angle/tibial component varus/valgus –2.0 degrees –1.5 degrees 0.5

Case 4
(revision at
30 months
postoperatively)

mFTA –8.5 / /

aFTA –4.0 –1.0 3.0

Posterior tibial slope 3.0 3.0 0.0

Cartier angle/tibial component varus/valgus –1.0 –1.0 0.0

Case 5
(revision at
48 months
postoperatively

mFTA –8.3 / /

aFTA –4.0 –2.5 1.5

Posterior tibial slope 5.0 4.5 0.5

Cartier angle/tibial component varus/valgus 0.0 –2.0 2.0

Abbreviations: aFTA, anatomical femoro-tibial angle; mFTA, mechanical femoro-tibial angle.
Note: Positive values are suggestive of valgus alignment, negative values of varus alignment.
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correction of the preoperative CA (–10 degrees) to a neutral
alignment of the tibial component. No other alignment
defects were noted in revised patients in any center.

Although there are no direct correlations between align-
ment deviations and clinical results, current literature
underlines that deviations in coronal tibial component align-
ment can lead to polyethylene wear and early loosen-
ing.10,22–24 As noted by Hernigou et al,21 a slight
undercorrection of the preoperative tibial varus deformity
is likely to be performed. Others recommend avoiding tibial
coronal alignment higher than 5 to 6 degrees of varus and
sagittal slope of more than 7 degrees,4,6,13,25 in particular
when performing all-polyethylene tibial component UKAs.5

In the present study, medial tibial plateau alignment on both
coronal and sagittal plane was preserved, with no statisti-
cally significant differences reported between radiographic
preoperative CA and postoperative tibial component angle,
nor for preoperative and postoperative tibial posterior slope.

Postoperative aFTAwas less than 6 degrees of valgus in all
patients, with the exception of a single case that underwent
revision to TKA after 61 months (case 2, Center A).

The excellent mean postoperative KOOS scores and the
statistically significant difference between pre- and postop-
erative mean clinical subscales, highlight the efficacy of the
examined all-polyethylene tibial component UKA in restor-
ing knee function. The mean “Function in Sports and Recre-
ation” KOOS subscale did not reach excellent results. This
specific result is explained by patient comorbidities, includ-
ing OA on the contralateral knee and other age-related
physical impairment.

The present study has several limitations. First, postop-
erative knee mechanical alignment was not available for
most of the patients, as weight-bearing radiographs of the
lower limbs are frequently not requested for postoperative
implant evaluation. However, studies have demonstrated
that standard-view knee radiographs are reliable

Table 3 Preoperative and postoperative radiographic alignment of failed and surviving implants

Failed implants
(n¼ 5)

Surviving implants
(n¼ 135)

p-Value

Preoperative aFTA –4.1 degrees (SD: 1.4) 0.7 degrees (SD: 2.8) n.s.

Postoperative aFTA –1.6 degrees (SD: 1.1) 2.8 degrees (SD: 2.9) n.s.

Cartier’s angle –3.0 degrees (SD: 4.0) –2.1 degrees (SD: 2.2) <0.001

Tibial component varus/valgus 0.0 degrees (SD: 1.5) –1.7 degrees (SD: 1.3) n.s.

Preoperative tibial posterior slope 4.7 degrees (SD: 1.1) 7.6 degrees (SD: 1.4) n.s.

Postoperative tibial posterior slope 5.7 degrees (SD: 2.6) 7.2 degrees (SD: 1.9) <0.001

Abbreviations: aFTA, anatomical femoro-tibial angle; n.s., not statistically significant; SD, standard deviation.
Note: Values are reported as mean and standard deviations. Positive values are suggestive of valgus alignment, negative values of varus alignment.

Table 4 Patients’ reported outcome measures in Center A and B

Parameter Preoperative Postoperative Δ p-Value

Range of motion 99.3 degrees
(SD: 12.2, min. 90, max. 125)

128.2 degrees
(SD: 10.3, min. 90, max. 135)

28.9
degrees

< 0.0001

VAS (0–10) 5.3 (SD: 1.2, min. 3, max. 8) 1.3 (SD: 1.6, min. 0, max. 6) 4.0 < 0.0001

KOOS

Pain 39.0 (SD: 17.0) 85.7 (SD: 17.3) 46.7 < 0.001

Symptoms 47.3 (SD: 20.9) 89.5 (SD: 14.3) 42.2 < 0.001

Function in activities
of daily living

40.8 (SD: 19.3) 87.2 (SD: 7.4) 46.4 < 0.001

Function in sports
and recreation

26.0 (SD: 17.0) 67.0 (SD: 27.0) 41.0 < 0.001

Quality of Life 24.0 (SD: 10.0) 77.6 (SD: 26.0) 53.6 < 0.001

Total 35.4 (SD: 17.3) 81.4 (SD: 19.4) 46.0 < 0.001

KSS

Knee 51.0 (SD: 8.5) 90.3 (SD: 12.3) 39.3 < 0.00001

Function 41.7 (SD: 12.2) 89.2 (SD: 15.2) 47.5 < 0.00001

Abbreviations: KOOS, Knee Injury and Osteoarthritis Outcome Score; KSS, Knee Society Score; max., maximum; min., minimum; SD, standard
deviation; VAS, Visual Analogue Scale.
Note: Values are reported as mean (standard deviations, min., and max.).
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instruments to evaluate postoperative knee alignment.26

Second, the sample of patients is rather small, and only
five cases of failure were available for assessment. Third,
body mass index (BMI) and its effect on UKA outcome were
not considered in the present investigation. Increased BMI
has recently been correlated with increased risks of failure
in all-polyethylene tibial components UKA; however, none
of the revised patients had BMI higher than 30. Follow-up
length is heterogeneous, but it is the authors’ hope that
further studies with longer follow-ups would better evalu-
ate effects of all-polyethylene tibial component positioning
on UKA failure.

Conclusion

All-polyethylene tibial component UKAs provided satisfac-
tory clinical and functional outcome, with a low number of
UKA revision in the early- and mid-term follow-up. Aseptic
tibial loosening, which UKA failure has often been accounted
for in all-polyethylene tibial components UKA, was reported
only in one case. This demonstrates that appropriate posi-
tioning and polyethylene insert thickness are factors to be
taken into account when choosing an all-polyethylene tibial
component UKA.
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