
No difference between unicompartmental versus

total knee arthroplasty for the management of

medial osteoarthtritis of the knee in the same

patient: a systematic review and pooling data

analysis

Umile Giuseppe Longo†, Mattia Loppini†, Ugo Trovato†, Giacomo Rizzello†,

Nicola Maffulli‡,§,*, and Vincenzo Denaro†

†Department of Orthopaedic and Trauma Surgery, Campus Bio-Medico University, Via Alvaro del Portillo,
200, Trigoria, Rome 00128, Italy, ‡Centre for Sports and Exercise Medicine, Barts and The London School of
Medicine and Dentistry, Mile End Hospital, 275 Bancroft Road, London E1 4DG, UK, and §Department of
Musculoskeletal Disorders, University of Salerno School of Medicine and Surgery, Via Salvador Allende,
Baronissi, Salerno 84081, Salerno, Italy

*Correspondence address. E-mail: n.maffulli@qmul.ac.uk

Accepted 31 January 2015

Abstract

Introduction: One-third of patients with knee osteoarthritis (OA) has involve-

ment of only one compartment, especially the medial one.

Sources of data: We performed a comprehensive search of studies compar-

ing unicompartmental knee arthoplasty (UKA) and total knee arthroplasty

(TKA) in the same patient on PubMed, OVID/Medline, Cochrane, CINAHL,

Google scholar and Embase databases.

Areas of agreement: UKA is indicated in knee with medial OA, no flexion

deformity, no joint instability and no varus deformity.

Areas of controversy: Although high tibial osteotomy, UKA and TKA have

been proposed to address medial OA of the knee, the best management is

still controversial.

Growing points: Studies investigating surgical management of medial OA

of the knee are increasingly frequent.

Areas timely for developing research: Large, multicentre, powered, rando-

mized trials comparing UKA and TKA are needed to identify the best
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management for medial OA of the knee. Moreover, new score systems for sat-

isfaction of the patient should be formulated.
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Introduction

Degenerative changes of the knee more frequently
involve all the joint, including medial, lateral and
patellofemoral compartments.1,2 However, up to
30% of patients can develop OA in only one com-
partment of the joint, especially the medial one.3,4

The management of OA of the medial compart-
ment of the knee aims to reduce pain, restore func-
tion and improve quality of life.5 Several surgical
approaches have been proposed to address it, such as
high tibial osteotomy, unicompartmental knee arthro-
plasty (UKA) and total knee arthroplasty (TKA),6

according to the age and the level of activity of the
patient, and the clinical features of the knee.7

However, the best management of these patients is still
controversial.8,9

Classic indications for UKA include: medial OA
of the knee, range of motion (ROM) with at least
90° of flexion, no anterior or posterior cruciate lesion
(ACL/PCL), none or slight (<10°) flexion deformity,
none or slight (<5°) varus deformity and no
obesity.10–12 However, during the last 30 years, the
indications for UKA have been greatly extended.13,14

Although obesity could affect the longevity of the
implant, good outcomes have been reported in these
patients.15 ACL tears are also considered a relative
contraindication for the UKA. Indeed, ACL reconstruc-
tion in combination with UKA procedure seems to
provide stability of the knee preventing the failure of
the implant in the mid term.16 Moreover, UKA surgery
can be also performed in selected patients with ACL-
deficient knee without ACL reconstruction reporting,
with successful outcome in the long term.17 Although
this approach can provide symptom relief maintaining
an active lifestyle, appropriate counselling of the
patient is recommended to achieve successful results.

Compared with TKA, the unicompartmental
arthroplasty is associated with some advantages such
as femoral and tibial bone stock sparing, reduced
intraoperative and postoperative blood loss, shorter

period of hospital stay and preservation of physiologic
biomechanics of the knee with an increased ROMs.18

Finally, the cost-effective analysis on both procedures
reported better results in favour of the UKA.19

Although several authors compared UKA and TKA,
investigating survivorship and costs to functional out-
comes and patient satisfaction,20–28 only three studies
compared UKA and TKA in the same patients.18,29 The
comparison of different implants in the same patient
allows to avoid differences in terms of lifestyle, such as
functional activity or smoke, and physical features,
such as bodymass index, which can affect the perform-
ance of the prostheses. Therefore, this design provides a
matched group for an appropriate comparison.

The aim of the present study was to perform a sys-
tematic review and pooling data analysis of the
studies comparing UKA and TKA implanted in the
same patient for the management of medial knee
osteoarthritis and assessing functional outcome,
complications and survivorships of the prostheses.

Materials and methods

A review of the literature was performed in a system-
atic fashion using the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-analyses)
checklist and algorithm (Fig. 1).30,31 ‘Unicompart-
mental arthroplasty’, ‘total arthroplasty’, ‘osteoarth-
ritis’ and ‘knee’ were used as keywords to perform
the literature search in PubMed, Medline, CINAHL,
Cochrane, Embase and Google Scholar databases
over the years 1980–2014.

The search of literature and data collection were
performed by three reviewers in a blind fashion. All
potentially eligible articles were evaluated from
inception of databases to November 30, 2013. Only
papers published in peer-reviewed journals were con-
sidered eligible, and their relevance was established
on the basis of title and abstract. After the article
selection, bibliographies were assessed by reviewers
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to detect further relevant articles, including reviews
and meta-analyses.

We included only articles comparing UKA and
TKA procedures in the same patient, which provided
the following data: demographics, description of sur-
gical procedure, follow-up period, clinical outcome
score and complications. Narrative and quantitative
reviews, case reports, technical notes and letters to
editors were excluded. To minimize the selection
bias, all the included and excluded articles were
reviewed and discussed by all the authors. Any dis-
agreement was resolved by discussion.

Statistical analysis

Categorical variables were expressed as frequency
with percentage. Continuous variables were expressed
as average value with range. The preoperative and
postoperative values of Knee Society Score, Function
Score and ROM in both groups were compared by
using the Wilcoxon signed rank test. A P-value of
<0.05 was considered significant. All statistical ana-
lyses were performed with SPSS 19.0 version.

A pooling data analysis was performed using a
fixed-effects model with RevMan 5.1.4 version to
evaluate the effectiveness of procedures, in terms of
Knee Society Score, Function Score and ROM, com-
plications related to surgery and survivorships of
prostheses. The test for overall effect (Z-value) was
used to assess statistically significant differences
between the two groups. The heterogeneity, defined
as variability among studies secondary to true differ-
ences between studies instead of sampling error, was
investigated using both a χ2 test and the I2 statistic.32

An I2 value >50% was considered suggestive of sub-
stantial heterogeneity.33

Results

Searching of the literature and reference scanning
identified 52 references, of which 42 were excluded
because the abstract showed that they did not deal
with the topic at hand and/or missed the inclusion
criteria (Fig. 1). The evaluation of remaining full-text
articles resulted in the exclusion of further seven arti-
cles, because of insufficient data and absence of com-
parison between UKA and TKA in the same patient.

Finally, we included three articles, assessing
patients who underwent UKA on one knee and TKA
on the other.

Demographics

A total of 160 knees in 80 patients (45 males and 35
females) were included, with an average age of 70
years (range, 41–89 years). The assessment of patients
was performed at an average follow-up of 57.2
months (range, 7.2–153 months).

Surgery

All the included studies, describing 80 patients,
reported details on the implanted prosthesis (Table 1).
In the TKA group, 71 implants were cemented poster-
ior cruciate-retaining prostheses (with patellar resur-
facing in 29 patients), 6 were cemented posterior
stabilized prostheses (with patellar resurfacing in 2
patients) and 3 were Press-Fit condylar system (with
patellar resurfacing in only one patient). In the UKA
group, 40 implants were cemented all polyethylene,
and 17 were cemented metal-backed. In 23 patients of

Fig. 1 Literature search algorithm.
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the UKA group, no details about the prosthesis were
provided.18

Function

Two29,34 of three studies, describing 57 patients,
assessed the function in terms of KSS and function
score. In the unicompartmental group, the mean
value of KSS was 46.95 (26–65) preoperatively and
92.85 (61–100) postoperatively (P < 0.00001). In the
TKA group, the average value of KSS was 40.7 (22–
58) preoperatively and 93.15 (64–100) postopera-
tively (P < 0.00001). A statistically significant differ-
ence between both groups was found in terms of
preoperative values of KSS (P < 0.0001; I2 = 72%;
heterogeneity P = 0.06), whereas no difference of
postoperative values of KSS was reported (P = 0.89;
I2 = 0%; heterogeneity P = 0.85).

In the UKA group, the average value of function
score was 50.2 (30–70) preoperatively and 89 (50–
100) postoperatively (P < 0.00001). In the TKA
group, the average value of function was 49.7 (25–
70) preoperatively and 89.4 (50–100) postopera-
tively (P < 0.00001). Between the two groups, no dif-
ference was found in terms of preoperative (P = 0.69;
I2 = 0%; heterogeneity P = 0.75) and postoperative
values of function (P = 0.79; I2 = 0%; heterogeneity
P = 0.79).

Pain

One34 of three studies, describing 23 patients,
assessed the pain prior and after surgery by using the

pain score included in the KSS. This score ranged
from 0 to 50, with lower values indicating higher
pain reported by the patient. In the UKA group, the
average value was 13 (10–20) preoperatively and
43.7 (45–50) postoperatively. In the TKA group, the
average value was 15.2 (10–20) preoperatively and
45.2 (45–50) postoperatively. There was no differ-
ence between both groups in terms of preoperative
and postoperative pain (P > 0.05).

Range of motion

Two18,34 of three studies, describing 46 patients,
reported the ROM. In the unicompartmental group,
the mean value of ROM was 110.7° (100°–130°)
preoperatively and 124.3° (110°–135°) postopera-
tively (P < 0.00001) (Table 2). In the TKA group, the
average value of ROM was 108.7° (95°–125°) pre-
operatively and 114.8° (108°–130°) postoperatively
(P = 0.004). Between the two groups, no difference
was recorded in terms of preoperative values of
ROM (P = 0.6; I2 = 60%; heterogeneity P = 0.11),
whereas the postoperative values of ROM were sig-
nificantly higher in the UKA group (P < 0.0001;
I2 = 93%; heterogeneity P = 0.0002).

Complications

The overall rate of complications was 5% (4 of 80)
in the UKA group and 2.5% (2 of 80) in the TKA
group (P = 0.4).18,29,34 In the former group, a tibial
plateau fracture at the tibial jig pin site was reported
in four patients. In the latter group, one patient
developed a recurrent haematoma, managed with

Table 1 Details of the included studies

Authors Study design
(level of evidence)

Sample
size (N)

Gender BMI mean
(range)

Age (years)
mean (range)

Follow-up
(months)
mean (range)

Survivorship
(%)

Dalury et al.34 Retrospective (III) 23 F: 11
M: 12

30.5 (22–49) TKA: 68 (41–89)
UKA: 69 (47–88)

TKA: 45.9
(7.2–148)
UKA: 41.6
(11.5–59.8)

TKA 100
UKA 100

Costa et al.29 Prospective (III) 34 F: 15
M: 19

29.8 (19–38) 73 (49–86) 60 (24–89) TKA 100
UKA 85

Laurencin et al.18 Retrospective (III) 23 F: 9
M: 14

— 67 81 (38–153) TKA 100
UKA 100
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debridement, and another patient presented a deep
venous thromboses at 16 days after surgery.

In the included studies, the survivorship of TKA
was 100%, whereas the survivorship of UKA was
94% (P = 0.09)18,29,34 at a mean follow-up of 57.2
months. In the UKA group, five patients required
revision to a TKA. In four patients, the failure of the
prosthesis was related to tibial plateau fractures,
causing persistent pain of the knee. In one patient,
the indication for the revision was pain due to pro-
gressive degenerative joint disease.

Discussion

UKA provides a statistically significant greater ROM
of the knee compared with TKA. Moreover, there is
no statistically significant difference between UKA
and TKA in terms of function scores, complications
and survivorships.

Although several surgical treatments have been pro-
posed for OA of the medial compartment of the knee,
such as high tibial osteotomy, UKA and TKA, the best
management of these patients is still controversial.

The analysis of preoperative and postoperative
function showed a statistically significant improve-
ment after surgery in terms of ROM, KSS and func-
tion score in both groups. However, the comparison
of postoperative values between the two groups
showed a superiority of UKA over the TKA in terms
of ROM achieved, whereas no differences in terms of
KSS and function score were found.

In our pooling data analysis, we reported a slight
superiority of TKA in terms of survivorship (100 vs.
94%) with an average follow-up of 57.2 months, but
this was not statistically significant (P = 0.09).18,29,34

These findings are consistent with those published in
recent studies investigating UKA35,36 for medial OA
of the knee, showing survival rates up to 100% at a
10-year follow-up from surgery.37 Although previ-
ous studies reported significantly higher failure and
revision rates in UKA than those in TKA,38–41

current data show no difference between UKA and
TKA. The increase in the survivorship rate of the
UKA over the past two decades could be related with
the improvement of the implants’ design and opera-
tive techniques.42,43 Moreover, the experience of theT
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surgeon is another critical factor. As minimally inva-
sive surgery could be high demanding, the inad-
equate experience of the surgeon may lead to greater
incidence of technical errors and early failures.44–48

Previous studies reported higher failure rates in
centres with small number of UKA procedures (<10)
per year than those reported in high-volumes
centres.49,50

The analysis of the complications showed no dif-
ferences in the overall rate between UKA and TKA
groups.18,29,34 Moreover, although complications
were more frequent in the UKA group (5 vs. 2.5%),
they were reported only in one of the included
studies and were tibial plateau fractures caused by
the design of prosthesis.

Recently, two large studies51,52 based on data from
Hospital Episode Statistics (HES) and National Joint
Registry of England and Wales (NJR) data showed
that the rates of perioperative death and serious mor-
bidity are significantly lower in patients undergoing
UKR compared with patients undergoing TKR.
However, the use of TKR instead of UKR is still
strongly encouraged by statistics based on revision
rates alone, despite UKR has been reported as cheaper
and safer operation. Moreover, taking account the
revision alone as outcome, a painful joint replacement
that is not revised will be considered as a success from
registry analysis. For these reasons, the policy in knee
arthroplasty should be reviewed worldwide.53

Two of the included studies reported on the
patient’s preference about the surgery. Dalury
et al.34 reported that all patients preferred the UKA
over the TKA. In the study by Laurencin et al.,18 11
of 23 patients preferred the UKA, 3 preferred the
TKA and 9 did not report any difference. Although
no score has been designed to adequately assess
patient’s satisfaction, the difference in terms of
patient’s preference between UKA and TKA could be
referred to some potential advantages in favour of
the UKA procedure, such as bone stock sparing,
reduction of intraoperative and postoperative blood
loss, better pain management, shorter recoveries and
shorter hospital stays.10,18,54 In terms of function,
UKA provides higher ROM, lower incidence of stiff-
ness and less need for rehabilitation, as UKA main-
tains normal knee kinematics54–56 and saves the

anterior cruciate ligament, maintaining the normal
joint proprioception.57,58

Patient’s satisfaction is strongly related to the
patient’s expectations before surgery. Usually, the
expectation of young males about the clinical
outcome after surgery are greater than those the
implant can really provide.59 Some authors refer to
this issue, the higher early risk of revision for UKA in
younger (<60 years) compared with older patients.40

For this reason, the preoperative interview with the
patient plays a critical role, particularly in younger
male patients, to explain clearly the risk of limited
satisfaction after a knee replacement procedure.60

The strength of this systematic review is that we
performed a pooling data analysis across the eligible
studies. This analysis allowed us to compare UKA
and TKA in terms of ROM of the knee, function
scores, complications and survivorships. Another
strength of the study is represented by the homogen-
eity between the UKA and TKA groups, because there
was no difference between the two groups in terms of
preoperative values of function score and ROM.

We are aware that the present systematic review
has several limitations, mainly related to the poor
quality of the included studies. First, although we
included comparative studies, none was a level I ran-
domized trial. However, because we compared uni-
compartmental and total replacement in the same
patient, no randomized studies can be performed to
address this particular issue. Moreover, the overall
sample size of this review was small at 80 patients and
160 knees, despite including all the studies available
in literature. Second, an objective assessment of the
preoperative and postoperative function with vali-
dated scales was not performed in all the included
studies. Indeed, the measurement of ROM and KSS
score for knee function were respectively performed
in only two studies.18,29,34 Moreover, none of the
included studies compared the two groups in terms of
preoperative grade of OA. On the other hand, data on
the complications and failure of the prosthesis were
reported in all the included studies. Moreover, the
included studies reported a comparison between the
two groups in terms of ROM and function scores at a
mean 57 month follow-up, but no results referring the
first postoperative months are available in this respect.
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For this reason, we were not able to detect any even-
tual difference between UKA and TKA in the short
term, although there are no differences in
the midterm, except for the ROM. Third, none of
the included studies performed a systematic assess-
ment of patients’ satisfaction. Indeed, patients seem
to prefer UKA over TKA, despite no significant dif-
ferences being present in terms of functional out-
comes, such as KSS. We believe that these results
could be associated with some advantages of UKA,
including lower blood loss, decreased postoperative
pain, shorter recoveries, and shorter hospital stays,
and less need for rehabilitation. As these aspects
cannot be evaluated with joint-specific scores, such
as the KSS, we recommend to perform a comprehen-
sive assessment of the patients by using scores for
quality of life together with joint-specific scores.
Moreover, new score systems for satisfaction of the
patient should be formulated, taking into account
parameters affecting the return to the daily life after
surgery, such as postoperative pain, hospital stay,
period of rehabilitation and time of return to work/
leisure activity. Finally, future efforts must include
conducting large, multicentre, adequately powered,
randomized trials to identify the best management
for medial OA of the knee.

In conclusion, there are no statistically significant
differences between UKA and TKA in terms of func-
tion scores, complications and survivorships, but UKA
provides a statistically significant greater ROM.More-
over, the vast majority of the patients prefer UKA on
the basis of shorter period of hospital stay, faster
recovery and less need for rehabilitation. Although the
best management osteoarthritis of the medial com-
partment of the knee is still controversial, these results
support the routine use of UKA for medial compart-
ment osteoarthritis.
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