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Abstract

Purpose The aim of this study was to compare the functional
outcome of patients following unicompartmental knee re-
placement (UKR) using the Oxford domed lateral UKR to
patients who underwent cruciate-retaining total knee replace-
ment (TKR) for isolated osteoarthritis in the lateral
compartment.

Methods With the help of our institutional database, we ret-
rospectively identified 22 matched pairs with regards to age,
gender and body mass index (BMI). Functional outcome was
measured using the Oxford Knee Score (OKS) and range of
motion (ROM). Complications and revisions were recorded.
Results The mean follow-up was 22 (UKR) and 19 (TKR)
months, respectively. Patients following UKR had a statisti-
cally significant higher mean postoperative OKS and ROM:
mean OKS was 43 [standard deviation (SD) 4] for UKR and
37 (SD 9) for TKR, respectively (p=0.023); ROM was 127°
(SD 13) for UKR and 107° (SD 17) for TKR (p<0.001).
Additionally the change in score was statistically significant
higher in patients following UKR in the OKS (14.3 (SD 6) vs.
9.6 (SD 8)) and in the range of motion (+12° (SD 19) vs. —3°
(SD 20)), (p=0.041 and p=0.01 respectively). Survival at two
years using revision for any reason as the endpoint was 96 %
[95 % confidence interval (CI) 72-99] for UKR and 100 % for
TKR (Log-rank test, p=0.317).

Conclusion The functional results of mobile-bearing UKR for
isolated osteoarthritis in the lateral compartment compare
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favourably to those after cruciate-retaining TKR in the short
term. To compare survival and complications after both pro-
cedures, longer-term follow-up is necessary.
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Introduction

Despite the clinical success of knee arthroplasty with signifi-
cant improvement in function and reduction of pain level in
patients with severe osteoarthritis [1], there is still a debate
about the optimal surgical treatment of lateral
unicompartmental osteoarthritis of the knee joint [2].
Unicompartmental knee replacement (UKR) is considered to
have some valuable advantages in contrast to total knee re-
placement (TKR), such as the possibility of a minimal inva-
sive surgical procedure with a small incision and limited
exposure without dislocation of the patella, leading to less
blood loss, a faster recovery and a decreased hospital admis-
sion as well as preservation of bone stock, ease of revision
surgery and superior range of motion (ROM) with a more
physiological knee kinematics due to preservation of the
cruciate ligaments [2—12]. On the contrary, advocates of
TKR refer to the lower cumulative survival rate for UKR in
comparison with TKR, ranging from 82 % to 98 % at five to
22 years for UKR compared with 91 % to 98.9 % at five to
19 years for TKR [8, 13].

In the medial compartment, the Oxford UKR with mobile
bearing is a widely acknowledged procedure for treating
isolated osteoarthritis, with an excellent clinical outcome and
high survival rates in the long term [14—16]. In contrast, early
results of the Oxford UKR in the lateral compartment were
disappointing, with high failure rates caused by dislocation of

@ Springer



2260

International Orthopaedics (SICOT) (2014) 38:2259-2264

the bearing in up to 10 % of cases [17, 18]. Therefore, TKR
was preferred for treating isolated osteoarthritis in the lateral
compartment [17, 18].

To address the anatomical and biomechanical specifics of
the lateral compartment, a modified lateral UKR was devel-
oped with a spherically convex, domed tibial plateau and a
biconcave bearing, which should help to decrease the risk of
dislocation [18, 19] (Fig. 1). Few clinical studies postulate a
reduced dislocation rate of 0-6.2 % and excellent clinical
outcome in the short term after implantation of the Oxford
domed lateral tibial component for isolated osteoarthritis in
the lateral compartment [18-22].

To date, there is no data published on the clinical outcome
of patients after mobile-bearing UKR in comparison with
patients with TKR for isolated osteoarthritis in the lateral
compartment. Therefore, we performed a retrospective
matched-pairs study to compare clinical results in patients
after mobile-bearing UKR and cruciate-retaining TKR for
isolated osteoarthritis in the lateral compartment.

Patients and methods

Between December 2006 and March 2009, 50 consecutive
patients (group A) underwent lateral UKR at our institution
with the Oxford domed lateral component (Biomet UK
Limited, Swindon, UK) for isolated osteoarthritis of the lateral
compartment and were followed prospectively. Previous
osteotomy, an uncorrectable valgus deformity, insufficiency
of the ACL and a flexion deformity>15° were considered
contraindications; patellofemoral osteoarthritis was not con-
sidered a contraindication unless there was deep eburnation

Fig. 1 Oxford domed lateral component
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and grooving. Patients underwent a standardised clinical and
radiographic workup preoperatively, three and 12 months
postoperatively and annually thereafter using the Oxford Knee
Score (OKS) [23]. Pain was assessed using the visual ana-
logue scale (VAS) ranging from 0 to 10 (0=no pain; 10=worst
pain ever). Range of motion (ROM) and any necessary
reoperations were recorded. In order to create equal conditions
for the clinical assessment, we used standardised question-
naires and examination forms pre- and postoperatively for all
patients.

With the help of our prospective institutional database,
patients were matched with 254 consecutive patients (group
B) who had undergone cruciate-retaining TKR for isolated
osteoarthritis of the lateral compartment between 2001 and
2009. In all cases, the fixed-bearing cruciate-retaining PFC
Sigma (DePuy, Kirkel, Germany) was implanted. Patients with
an insufficiency of the posterior cruciate ligament (PCL) or
collateral ligaments who required a posterior-stabilised implant
were not included. The follow-up regimen was the same as in
group A. Exclusion criteria for both groups were missing data
or severe osteoarthritis in the medial compartment in order to
create equal conditions. Patients were matched in terms of
gender, age and body mass index (BMI). Patients were divided
into six age groups: < 50, 50-54, 55-59, 60-64, 65-70,
> 70 years, with a maximum difference of five years; for
BMI they were divided into three groups: < 25, 25-30,
> 30 kg/m’. To create matched pairs, patients had to be the
same gender and in the same group for age and BMI [24].

We used a standardised operative technique with a midline
incision and a medial parapatellar approach and patellar ever-
sion for TKR, and the patella was selectively resurfaced when
advanced degenerative changes with deep eburnation and
grooving were seen intraoperatively. UKR was performed by
a lateral parapatellar incision, and the anterior cruciate ligament
(ACL) and medial compartment were inspected to ensure
indication for UKR. In both groups components were fixed
with cement (Refobacin bone cement R; Biomet, Berlin, Ger-
many). Intravenously administered cefuroxime (1.5 g Zinacef;
GlaxoSmith-Kline, London, UK) was administered
perioperatively. Anticoagulation treatment consisted of low-
molecular-weight heparin administered subcutaneously the
day before surgery and was continued for five weeks postop-
eratively. Full weight bearing was allowed under supervision of
a physiotherapist as soon as tolerated, and outpatient physio-
therapy was carried on to ensure adequate ROM and strength.

All data were recorded and analysed using SPSS® Version
17.0 (SPSS Inc., Chicago, IL, USA) and Graphpad Prism®
Version 5.0 (Graphpad Software, San Diego, CA, USA).
Wilcoxon and Mann—Whitney tests were used to test statistical
significance of the difference in clinical outcomes. We consid-
ered p values of < 0.05 to be significant. Kaplan—-Maier survi-
vorship analysis was performed, with the endpoint being revision
for any reason (defined as operation with exchange of at least
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one of the components). To compare survival rates of both
groups, the Log-rank test was used, and p <0.05 was consid-
ered significant.

Results

We were able to match 22 patients after mobile-bearing lateral
UKR (group A) to patients after cruciate-retaining TKR
(group B) for isolated osteoarthritis of the lateral compartment
regarding parameters gender, age and BMI, as described.
Patient demographic data are shown in Table 1.

While there were no statistically significant differences in
mean preoperative OKS and ROM between groups, postop-
erative mean OKS and ROM were statistically significantly
higher in group A (p<0.05). Additionally, changes in OKS
and ROM were statistically significantly higher in group A
(»<0.05) (Table 2, Figs. 2 and 3).

Regarding postoperative pain level, we found no statisti-
cally significant difference (»p=0.055). Mean pain level in
patients in group A was 1.2+2 (range 0-9) and in patients in
group B 2.5+2.3 (range 0-7). In group A, one patient had
early wound dehiscence and positive cultures for methicillin-
resistant Staphylococcus aureus (MRSA); multiple lavages
were performed, and the bearing was finally exchanged. This
was the only patient in group A with a revision and exchange
of one component. No revision was necessary in group B.
Kaplan—Maier survival at two years, with revision for any
reason as the endpoint, was 96 % [95 % confidence interval
(CI) 72-99] in group A and 100 % in group B. There was no

Table 1 Patients’ demographics by procedure. As these patients were
matched, there was no statistically significant difference regarding age or
body mass index (BMI)

Parameter Mobile-bearing Cruciate-retaining
lateral UKR TKR
Age
Mean (years) 62 63
Range (years) (41-81) (39-86)
Gender; n (%)
Female 17 (77 %) 17 (77 %)
Male 523 %) 523 %)
Body Mass Index; n (%)
<25 kg/m? 4 (18 %) 4 (18 %)
25-30 kg/m? 7 (32 %) 7 (32 %)
>30 kg/m? 11 (50 %) 11 (50 %)
Follow-up
Mean (months+SD) 2248 19+15

SD standard deviation, UKR unicompartmental knee replacement, 7KR
total knee replacement

statistically significant difference in survival rates (Log-rank
test, p=0.317).

Discussion

Our study is the first comparing functional outcome of pa-
tients following UKR and cruciate-retaining TKR for isolated
osteoarthritis in the lateral compartment. As previous studies
mostly refer to absolute postoperative clinical outcome scores,
ignoring the often higher preoperative clinical scores in pa-
tients with UKR, our data demonstrates a significantly higher
change in OKS and ROM, as this is seen as determining the
effectiveness of such a procedure [8]. As our patients were
matched regarding age, gender and BMI, it is legal to assume
that there was no influence on differences regarding the clinical
outcome between both groups by these parameters.

The optimal treatment of isolated osteoarthritis of the knee
joint remains controversial [8, 25]. TKR has been considered
an effective treatment regarding predictability, durability, pain
reduction and restoration of function, with high survival rates
ranging from 91 % to 98.9 % at five to 19 years [8]. Despite its
success, TKR can be associated with high postoperative mor-
bidity and complications, such as postoperative pain, exten-
sive rehabilitation, cardiac and pulmonary complications, in-
fection, venous thromboembolic disease, admission to an
intermediate care unit, higher risk for blood transfusion or
manipulation under anaesthetic, longer hospital stay and joint
stiffness [7, 26-28]. Moreover, several trials report a high
percentage of unsure or dissatisfied patients after TKR (up
to 20 %), most of them with seemingly well-fixed and well-
positioned components [29-33]. UKR is considered to have
some potential advantages, including less bone resection,
preservation of the cruciate ligaments, greater ROM, faster
recovery and a lower postoperative morbidity rate [3-7,
10-12, 15, 26]. On the contrary, there are also disadvantages
of UKR, such as the risk of disease progression in the contra-
lateral or retropatellar compartment and risk of dislocation of
the mobile bearing [3, 8]. Further, there are some important
contraindications to UKR, such as inflammatory arthritis,
flexion or varus deformity >15° and damage to the cruciate
mechanism. In general, revision rates after lateral UKR might
be higher when compared with TKR [8, 18, 19, 34-36]. There
are several retrospective and prospective studies comparing
the clinical results of TKR with UKR, mainly of the medial
compartment, demonstrating a superiority of UKR [2, 3, 8, 25,
37]. Newman et al. demonstrated a statistically significant
greater ROM following medial UKR in a prospective
randomised study of 102 knees suitable for UKR and TKR.
Nevertheless, there was no statistically significant difference
in the Bristol scoring system [2]. In a database analysis by
Lyons et al. of 5,606 TKR and 279 UKR, patients with UKR
had higher postoperative function according to the Western
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Table 2 Oxford Knee Score (OKS), range of motion (ROM) and difference in mean change in patients following UKR and cruciate-retaining TKR.

Data shown as mean value+standard deviation

Preoperative Postoperative Difference in change (A)

UKR TKR P value UKR TKR P value UKR TKR P value
OKS 2947 2748 0.549 4344 37+9 0.023 14.3+6 9.6+8 0.041
(range) (1641) (12-40) (34-48) (21-47) (-1-24) (-5-25)
ROM 11514 110+14 0.185 127+£13 107+17 <0.001 12+19 —3+20 0.01
(range) (90-140) (85-140) (90-145) (65-130) (—40-45) (—30-40)

UKR unicompartmental knee replacement, TKR total knee replacement

Ontario McMaster Universities Osteoarthritis Index
(WOMAC) as well as the SF-12 Health Survey score. Re-
garding change of scores alone, there was no statistically
significant difference between groups, as preoperative scores
were higher in patients with UKR [8]. As the change in score
determines the effect of the treatment, both interventions were
considered equally effective by those authors [8]. In a
matched-pairs study of 54 TKR and UKR, Amin et al. dem-
onstrated a greater active ROM after UKR than after TKR [3].
As these patients were matched for preoperative ROM and
OKS, UKR seemed to be more effective regarding postoper-
ative knee function [3]. Similar results were demonstrated by
Manzotti et al. In their matched-pair study of 34 patients after
medial UKR and TKR, the postoperative Knee Society func-
tional score was significantly higher in patients following
UKR while the preoperative score was not [25].

In our study, patients after cruciate-retaining TKR achieved
a mean postoperative OKS of 37+9 and ROM of 107°+17,
which is consistent with previous published data for the device
used in this series. Keenan et al. reported a mean OKS of 36 5
years after TKR using the PFC prosthesis [32] and Hanusch
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Fig. 2 Pre- and postoperative Oxford Knee Score (OKS) of patients
following unicompartmental knee replacement (UKR) and cruciate-
retaining total knee replacement (TKR): patients following UKR had a
statistically significantly higher postoperative mean OKS score, while
there was no difference in preoperative score; *p<0.05
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et al. a mean OKS of 38.6 and ROM of 100.8° one year after
implantation of the PFC prosthesis [34]. As previously de-
scribed, we used a cruciate-retaining TKR in our study. There
are several studies comparing functional outcome after
posterior-stabilised TKR and cruciate-retaining TKR.
Maruyama et al. reported the results of 20 patients with a
cruciate-retaining TKR in one knee and a posterior-stabilised
TKR in the other. While there were no significant differences
in postoperative knee scores, ROM improvement was signif-
icantly superior in the posterior-stabilised group [38]. Similar
results were described by Bercik et al. [39]. In their meta-
analysis of 12 studies with 1,265 knees, a significant differ-
ence in flexion and ROM in favour of posterior-stabilised
TKR was reported [39]. In a Cochrane review, 17 randomised
controlled trials (with 1,810 patients and 2,206 knees) were
analysed. Again, ROM was statistically significantly higher in
posterior-stabilised patients. Nevertheless, the conclusion by
the authors was that this difference is not clinically relevant
[40].

For patients following UKR, we demonstrated a mean
postoperative OKS of 43+4 and ROM of 127°+£13. Again,
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Fig. 3 Pre- and postoperative range of motion (ROM) of patients fol-
lowing unicompartmental knee replacement (UKR) and cruciate-
retaining total knee replacement (TKR). Patients following UKR had a
statistically significantly higher postoperative mean range of motion
(ROM), while there was no difference in preoperative ROM; ***p<0.001
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these results are consistent with previously published data.
Altuntas et al. reported a mean OKS of 42 at two years,
Schelfaut et al. a mean OKS of 42 and ROM of 127° at
20 months, Weston-Simons et al. a mean OKS of 40 at four
years and Pandit et al. a mean OKS of 41 and ROM of 125°
2.3 years after surgery [18, 20-22].

We demonstrated that patients following Oxford UKR for
isolated osteoarthritis in the lateral compartment achieved a
statistically significantly higher mean score postoperatively on
the OKS as well as a higher ROM (Figs. 2 and 3) than a
matched group of patients following cruciate-retaining TKR,
although there were no statistically significant differences in
preoperative scores. Additionally, changes in score—seen as
the determination of effectiveness of such treatment [8]—for
OKS and ROM were significantly higher in patients after
UKR than cruciate-retaining TKR.

Advocates of TKR often refer to the higher revision rate in
patients following UKR. In a database search by Lyons etal., a
higher cumulative revision rate for UKR in general with a
survival rate ranging from 82 % to 98 % at five to 22 years
compared with a survival rate ranging from 91 % to 98.9 % at
five to 19 years after TKR is reported [8]. For the PFC Sigma,
which was used in our study, Arthur et al. reported a survival
rate of 95.9 % in 203 patients after ten years with the endpoint
being revision for any reason [33], Zaki et al. a survival rate of
99.4 % after eight years in 156 patients [36] and Dalury et al. a
survival rate of 99.6 % seven years after surgery in 207 patients
[35]. For the Oxford UKR used in the lateral compartment, we
demonstrated a survival rate at three years with revision for any
reason of 94 % in 50 patients [19], Pandit et al. a survival rate of
98 % at four years in a series of 101 implants [18] and Marson
et al. a survival rate of 90 % at four years in a small series of 12
implants [41]. Schelfaut et al. demonstrated a revision rate of
8 % in 25 procedures with a minimum follow-up of one year
[20], and Altuntas et al. demonstrated a revision rate of 3.1 % in
64 implants with a mean follow-up of 38 months [21]. At eight
years, Weston-Simons et al. demonstrated a survival rate of
92.1 % in a consecutive series of 265 patients [22]. However,
long-term studies for this procedure are not available at present.
We demonstrated a survival rate with the endpoint being revi-
sion for any reason and exchange of one of the components of
96 % for UKR and 100 % for cruciate-retaining TKR after two
years, showing no statistically significant difference. Our find-
ings are consistent with contemporary data in the literature, as
described above.

There are several limitations to this study: the short follow-
up with a mean of 22 months and 19 months, respectively, as
well as the relatively small group of patients. Additionally,
patients after TKR had to be reviewed at our institution at least
once after operation for inclusion in this study. Even if all
patients after knee arthroplasty were invited to regular clinical
and radiological follow-up as standard practice, patients with
an unsatisfying result are more likely to attend these regular

follow-ups than patients who are completely free of com-
plaints. This could cause a potential bias to worse results in
the group of patients following TKR.

In conclusion, mobile-bearing UKR in the lateral compart-
ment seems to provide a superior functional outcome com-
pared with a cruciate-retaining TKR for isolated osteoarthritis
of the lateral compartment. While short-term survival with the
endpoint being revision for any reason at two years was not
significantly different in this series, longer-term follow-up is
needed to compare survival and complications of both proce-
dures and assess their safety. From the data available, we
expect a slightly higher revision rate after UKR. However,
lateral UKR could be considered especially in patients with a
high demand for postoperative function of the knee joint,
regardless of age and gender.
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