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ABSTRACT
Objective The primary objective of the trial was to assess 
the clinical effectiveness of medial unicompartmental knee 
arthroplasty versus total knee arthroplasty in patients with 
isolated medial osteoarthritis of the knee.
Design Prospective, randomised, 2 years, assessor- blind, 
multicentre, superiority trial.
Setting The patients were enrolled between December 
2015 and May 2018 from the outpatient clinics of three 
public high- volume arthroplasty hospitals (Finland).
Participants We recruited 143 patients with 
symptomatic- isolated medial osteoarthritis of the knee 
needing an arthroplasty procedure. All the patients 
were suitable for both unicompartmental and total knee 
arthroplasties. Population was selected as the end- stage- 
isolated medial osteoarthritis.
Interventions All patients, randomized 1:1, received 
a medial unicompartmental arthroplasty or a total knee 
arthroplasty through a similar midline skin incision. 
Patients were blinded to the type of arthroplasty for the 
whole 2 years of follow- up.
Main outcome measures Primary outcome measure was 
between- group differences in the Oxford Knee Score (OKS) 
and secondary outcome Knee injury and Osteoarthritis 
Score (KOOS) at 2 years postoperatively. The changes 
within and between the groups were analysed with 
analysis of variance for repeated measurements.
Results The primary outcome was comparable for medial 
unicompartmental arthroplasty and total knee arthroplasty 
at 2 years. The mean difference in the OKS between the 
groups was 1.6 points (95% CI −0.7 to 3.9). In the KOOS 
subscales, the mean difference between the groups was 
0.1 points (95% CI −4.8 to 5.0) for pain, 7.8 points (95% CI 
1.5 to 14.0) for symptoms, 4.3 points (95% CI −0.6 to 9.2) 
for function in daily living, 4.3 points (95% CI −3.0 to 11.6) 
for function in sports, and 2.1 points (95% CI −4.8 to 9.1) 
for knee- related quality of life.
Conclusions The recovery after unicompartmental 
knee arthroplasty was faster compared with total knee 
arthroplasty, but unicompartmental arthroplasty did not 
provide a better patient- reported outcome at 2 years.
Trial registration number NCT02481427.

INTRODUCTION
Knee osteoarthritis is a common joint disease 
which may cause severe pain and lead to a 
reduced quality of life. The prevalence of 
painful osteoarthritis in people aged 60 years 
and over is 10% for men and 18% for women.1 
Total knee arthroplasty is the most frequently 
performed procedure for the treatment of 
painful severe osteoarthritis of the knee when 
conservative treatment is insufficient.2 3 In 
2014, over 680 000 primary total knee arthro-
plasties were performed in the USA, and the 
number of arthroplasties is increasing espe-
cially among younger patients.4 5 Despite total 
knee arthroplasty being a highly successful 

Strengths and limitations of this study

 ► The study design is a parallel (1:1) multicentre, 
assessor- blind and randomised superiority trial of 
knee arthroplasty patients to assess the effective-
ness of medial unicompartmental knee arthroplasty 
versus total knee arthroplasty.

 ► Only patients with isolated medial osteoarthritis who 
met the original indications for medial unicompart-
mental arthroplasty with the Oxford knee (Zimmer- 
Biomet, Warsow, Indiana, USA) were considered for 
the trial.

 ► Our primary outcome was the between- group differ-
ence in Oxford Knee Score at 2 years after surgery.

 ► Our secondary outcomes were Knee injury and 
Osteoarthritis Score 1–5 subscales, complications 
and revision rates according to Clavien- Dindo, 
change in the 15D score between groups, Knee 
Society Score and radiographic findings at 2, 12 
months and 2 years after surgery.

 ► The changes within and between the groups were 
analysed with analysis of variance for repeated 
measurements.
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operation, as many as 20% of patients are somewhat 
dissatisfied with their outcome.2 6

Total knee arthroplasty is the most frequently 
performed procedure for the treatment of painful, severe 
medial osteoarthritis of the knee in Finland. However, in 
at least 25% of patients, the pattern of osteoarthritis is 
isolated medial osteoarthritis that could be treated with 
medial unicompartmental rather than total knee arthro-
plasty.7 Medial unicompartmental arthroplasty has been 
associated with a shorter hospital stay, faster recovery 
time, lower cost, better functional outcome, and reduced 
perioperative morbidity and mortality compared with 
total knee arthroplasty.8–11 Although several studies have 
reported good long- term results in single- centre series for 
medial unicompartmental knee arthroplasty, its survival 
has been inferior to that of total knee arthroplasty in 
national registries.12 13 Therefore, whether patients 
should undergo unicompartmental or total knee arthro-
plasties at all is open to debate.

The primary objective of the Finnish Unicompart-
mental and Total Knee Arthroplasty Investigation trial was 
to assess the clinical effectiveness of medial unicompart-
mental knee arthroplasty versus total knee arthroplasty 
in patients with isolated medial osteoarthritis of the knee 
in a randomised, controlled, assessor- blind comparison. 
The hypothesis of the study was that unicompartmental 
knee arthroplasty is superior to total knee arthroplasty at 
2 years in terms of the functional results.

METHODS
Setting and participants
The study design is a parallel (1:1) multicentre, assessor- 
blind and randomised superiority trial of knee arthroplasty 
patients to assess the effectiveness of medial unicompart-
mental knee arthroplasty versus total knee arthroplasty. 
All patients had isolated medial bone- to- bone knee osteo-
arthritis with a functionally intact anterior cruciate liga-
ment. Three of the six largest public funded arthroplasty 
hospital of Finland were able to participate to the study. 
The patients were enrolled between 9 December 2015 
and 28 May 2018 from the outpatient clinics of partici-
pating high- volume arthroplasty hospitals (a minimum of 
800 hip or knee arthroplasties per year).

The patients were enrolled and operated on by one of 
four orthopaedic surgeons, all of whom had over 5 years’ 
experience of medial unicompartmental arthroplasty and 
total knee arthroplasty. Before consenting to participate 
in the study, all patients were given both oral and written 
information on the study during their screening visit. The 
surgeons were not involved in the follow- up to ensure 
blinding. Before actual launch of the study in the study 
centres, the protocol was discussed in detail to ensure 
similar protocol adherence in all three centres.

The patients, physiotherapists, healthcare profes-
sionals involved in postoperative care on the ward, 
research personnel who collected and analysed the data, 
surgeons who followed up the patients, and the authors 

were blinded to the type of operation and study- group 
assignments.

Only patients with isolated medial osteoarthritis who 
met the original indications for medial unicompart-
mental arthroplasty with the Oxford knee (Zimmer- 
Biomet, Warsow, Indiana, USA) were considered for the 
trial.14 15 Inclusion and exclusion criteria are listed below 
in more detail.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

Inclusion criteria
 ► Painful medial knee osteoarthrosis with exposed bone 

on both femur and tibia (bone- on- bone osteoarthritis 
in weight- bearing radiographs, anteromedial osteoar-
thritis and medial joint line disapperance).

 ► Age between 45 and 79 years.
 ► Failed conservative treatment of knee osteoarthritis 

(physiotherapist- supervised exercise therapy and pain 
medication).

 ► Mechanical axis from 5 to 15 degrees varus (in 
standing long- leg alignment views).

 ► Functionally intact anterior cruciate ligament at 
inspection at the beginning of the operation.

 ► Full- thickness lateral cartilage present.
 ► Correctable intra- articular varus deformity in the 

knee on 20 degrees flexion.

Exclusion criteria
 ► Rheumatoid arthritis or other inflammatory disorders.
 ► Osteonecrosis.
 ► Osteochondritis dissecans.
 ► Symptomatic hip or spinal pathology (registered in 

medical history or suspected in a clinical examination).
 ► Previous knee surgery other than diagnostic arthros-

copy or medial meniscectomy.
 ► Previous infectious knee arthritis.
 ► Significant osteoarthritis of the lateral facet of the 

patella, patellar subluxation or concave patella.
 ► Previous ligament injury and instability (crucial or 

collateral ligaments).
 ► Range of knee movement within 15–100° (flexion 

deformity >15° or flexion range <100°).
 ► Patient is planned to undergo simultaneous bilateral 

knee arthroplasty.
 ► American Society of Anesthesiologists classification 4 

or above.

Randomisation and masking
The sequentially numbered, sealed envelopes for the 
study group (medial unicompartmental or total knee 
arthroplasty) were prepared by a statistician with no 
involvement in the clinical care of patients in the trial. 
Randomisation was performed on a 1:1 ratio with a block 
size of four (known only by the statistician). The rando-
misation sequence involved stratification according to 
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age (45–60 years or 61–79 years), sex, and preoperative 
Oxford Knee Score (OKS) (0–17, 18–27 or 28–48). If 
a patient was confirmed to be eligible for the trial, an 
envelope containing the study- group assignment (medial 
unicompartmental or total knee arthroplasty) was opened 
2 to 24 hours before the operation. The assignment was 
not revealed to the patient or personnel outside of the 
operation room. The study nurse collected the primary- 
outcome forms by mail, and patients filled in the forms by 
themselves. Patients were given the option of filling these 
forms in at home with no time limit.

To ensure blinding, only the operating orthopaedic 
surgeon and the staff in the operating room were aware 
of the group assignment, and they did not participate 
in further treatment or clinical follow- up of the patient. 
A day before the surgery, the surgeon called the study 
nurse (who was not involved with clinical work or patients 
preoperatively), who opened the randomisation enve-
lopes and informed the surgeon of the type of operation. 
The operations were performed in arthroplasty theatres 
and time slots, which allowed us to use any arthroplasty 
implant needed.

A midline skin incision was performed on all study 
patients and was equally long in both study groups. Post-
operative and follow- up radiographs were stored with a 
personalised study number and assessed by the surgeon 
responsible for the surgery. None of the radiographs 
or surgery reports were linked to the patient’s personal 
identification number after surgery. Immediately after 
the operation, the postoperative radiographs were digi-
tally coded and blinded and were invisible to the general 
picture archiving database. The unblinded surgeon who 
performed the operation evaluated the radiographs to 
identify immediate complications, for example, frac-
ture. At latter timepoints, radiological findings needing 
attention were translucent lines, changes in position of 
implant, breakage of implant, mobile- bearing disloca-
tion, and malposition of implant, in addition to fracture. 
In these cases, the patient was unblinded.

To ensure blinding, the postoperative clinical exam-
ination was performed by an orthopaedic surgeon who 
had not participated in the surgery and did not see the 
radiographs.

If the patients needed an opposite- side operation later 
on, this opposite knee was operated on using the same 
prosthesis and same blinding protocol without randomi-
sation. The second knee was not included in the study.

Interventions
In this study, we investigated the supposed superiority of 
cementless unicompartmental knee arthroplasty, which is 
currently the most used type of this implant in Finland, 
and which has worldwide better results in arthroplasty 
registers compared with cemented model in terms of 
implant survival. The cemented total- knee replacement 
is the most widely used procedure of this type worldwide 
as a gold standard, and therefore, it was selected as a 
comparison.

Total knee arthroplasty procedure
For the total knee arthroplasty group, the study implant 
was a Triathlon (Stryker, Mahwah, New Jersey, USA) 
cruciate- retaining device. The operation was performed 
through a standard medial parapatellar incision. An 
intramedullary guiding rod was used for alignment for 
the femoral and tibial saw cuts and component posi-
tioning. Soft tissue and ligament releases were performed 
if needed. Components were cemented in place using 
polymethyl methacrylate bone cement. The patella was 
not resurfaced. Intraoperative local infiltration analgesia 
(mixture consisted of ropivacaine HCl (Naropin; Astra-
Zeneca Pty., Sydney, Australia), 2.0 mg/mL mixed with 
30 mg ketorolac tro- methamine (Toradol; Roche Prod-
ucts Pty. Ltd., Sydney, Australia) and 10 µg/mL epineph-
rine) was used for postoperative pain management and 
no drain was used.16 A tourniquet was used in the proce-
dure and was released at the end of the procedure.

Medial unicompartmental arthroplasty
For the medial unicompartmental arthroplasty group, 
the study implant was a cementless unicompartmental 
Oxford phase 3 mobile- bearing device with microplasty 
instrumentation.

To ensure blinding, a midline skin incision was 
performed similarly in both groups, which differs from 
the standard medial parapatellar skin incision of unicom-
partmental arthroplasties. After skin incision, the knee 
joint and fascia were opened with a standard Oxford 
minimally invasive incision.15 If the anterior cruciate liga-
ment was not macroscopically and functionally intact, 
or if there was remarkable osteoarthrosis of the lateral 
compartment, the procedure was changed to total knee 
arthroplasty. Intraoperative local infiltration analgesia, 
which was similar with total knee arthroplasty, was used 
for postoperative pain management and no drain was 
used. A tourniquet was used in the procedure and was 
released at the end of the procedure.

Postoperative medication and rehabilitation
The postoperative treatment protocol was similar in 
both study groups. Patients were instructed to take acet-
aminophen and over- the- counter non- steroidal anti- 
inflammatory drugs for pain as needed. All patients 
received 40 mg subcutaneous injections of enoxaparin 
daily for thrombosis prophylaxis for 14 days postopera-
tively. Full weight bearing and free range of motion were 
allowed immediately after surgery. Postoperative rehabil-
itation was instructed by a physiotherapist according to 
a standardised protocol. All patients received the same 
walking aids and instructions for the same exercise 
programme.

All primary and secondary outcome scores were 
collected at outpatient clinics preoperatively from 2 weeks 
to 3 months before actual operation, and at 2 and 12 
months and 2 years postoperatively. Two months time 
point was used to investigate immediate recovery of the 
patient. At 12 months time point, a patient has usually 
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achieved a steady state in terms of pain and functional 
result. However, a proportion of patients may recover 
even after that and therefore a minimum of 2 years 
follow- up has been suggested to investigate early results 
of arthroplasty.

Outcome measures
Primary outcome
Our primary outcome was the mean differences in 
improvement between study groups in OKS at 2 years 
after surgery. The OKS have been previously validated for 
knee osteoarthritis patients and knee arthroplasty.17

The minimal clinically significant difference of the 
OKS was defined as 5 (SD 8–10).17

Secondary outcomes
Secondary outcomes included OKS at 2 and 12 months, 
and Knee injury and Osteoarthritis Score (KOOS) 
subscales: pain, symptoms, function in daily living, func-
tion in sport and recreation, and knee- related quality of 
life at 2 and 12 months and 2 years after surgery. The 
KOOS consists of five subscales: pain, symptoms, func-
tion in daily living, function in sport and recreation, and 
knee- related quality of life. The KOOS is responsive to 
change following non- surgical and surgical interventions 
including knee arthroplasty.18 19 The OKS and KOOS have 
been previously validated for knee osteoarthritis patients 
and knee arthroplasty.17–19

Other secondary outcomes were complications and 
revision rates according to Clavien- Dindo,20 change in the 
15D score between groups, Knee Society Score (KSS),21 22 
and radiographic findings at 2, 12 months and 2 years 
after surgery.

Clavien- Dindo is a classification of complications 
based on the type of therapy needed to correct the 
complication.20 The 15D is a generic, comprehensive 
(15- dimensional), self- administered instrument for 
measuring health- related quality of life among adults.21 
The KSS is subdivided into a knee score that rates the 
stability, movement, alignment and stairs, contractures 
of the knee joint itself and a functional score that rates 
the patient’s ability to walk and climb.22 Radiographs 
were taken on the first postoperative day and at 2 and 
12 months and 2 years and looked for signs of potential 
failures such as component loosening and periprosthetic 
fracture.

Statistical analysis
The required sample size was calculated to detect poten-
tial between- group differences in the primary outcome. 
The primary outcome was the change in the OKS at 2 
years. The trial was powered to detect a 5- point mean 
difference in the OKS (SD 10 points)19 with 80% power at 
5% significance level. A 10% dropout was assumed. Based 
on the power analysis, 140 patients (70 in each group) 
were needed for the trial.

Power calculations were also done to the secondary 
outcome (KOOS) to detect a 10- point difference in the 

KOOS (SD 20)18 19 with 80% power at 5% significance 
level. A 10% dropout was assumed.

The trial was designed to investigate the theoretically 
superior functional outcome of medial unicompart-
mental arthroplasty over total knee arthroplasty. Baseline 
characteristics were described as the mean with SD for 
continuous variables and frequencies with percentages 
for categorical variables. A two- sample t- test was used to 
compare continuous variables between the study groups 
and a χ2 test or Fisher’s exact test for categorical variables. 
The changes in the OKS, KOOS subscales, KSS and 15D 
within and between the groups were analysed with analysis 
of variance for repeated measurements using an unstruc-
tured covariance structure after adjustment for surgeon 
and stratification variables age, sex and preoperative 
OKS. The mean changes and between- group differences 
in the changes with 95% CIs were calculated from the 
baseline to 2 and 12 months and 2 years. Statistical anal-
yses were performed on an intention- to- treat basis and 
used all available participant data. P values less than 0.05 
were considered statistically significant. The SAS System 
for Windows, V.9.4 (SAS Institute, Cary, North Carolina, 
USA) was used for statistical analyses.

Both treatment methods are widely used in the treat-
ment of anteromedial osteoarthritis of the knee. A 
complete interim analysis was not performed for the 
study, but the complication data were analysed after 50% 
enrollment.

RESULTS
Between 9 December 2015 and 28 May 2018, a total of 
143 patients were recruited and underwent randomis-
ation. Seventy- two patients were assigned to the medial 
unicompartmental arthroplasty group and 71 to the 
total knee arthroplasty group (figure 1). Three medial 
unicompartmental arthroplasty patients did not receive 
their allocated device. One had lateral compartment 
osteoarthritis, two had a torn anterior cruciate ligament, 
all of which were revealed during surgery. Four patients, 
three from the unicompartmental and one from the total 
knee arthroplasty group, were lost to follow- up. The base-
line characteristics of the two groups were similar with 
respect to age, sex, and body mass index (table 1). Clini-
cally significant improvement from baseline to 2 years was 
seen in the OKS and KOOS in both study groups (figure 2 
and table 2).

The functional outcome scores provided comparable 
scores for medial unicompartmental arthroplasty and 
total knee arthroplasty at 2 years. The mean difference 
in improvement of OKS between the study groups was 1.6 
points (95% CI −0.7 to 3.9; p=0.175) at 2 years.

Secondary outcomes
In the KOOS subscales, there were no mean differences in 
improvement between study groups in the pain score (0.1 
points; 95% CI −4.8 to 5.0; p=0.9589), function and daily 
living score (4.3 points; 95% CI −0.6 to 9.2; p=0.0842), 
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sports and recreation score (4.3 points; 95% CI −3.0 to 
11.6; p=0.2452), and quality of life score (2.1 points; 
95% CI −4.8 to 9.1; p=0.5472) at 2 years.

The mean difference in improvement of OKS between 
the study groups was 6.2 points (95% CI 3.5 to 8.9; 
p<0.0001) at 2 months and 3.2 points (95% CI 0.9 to 5.6 
p=0.0067) at 12 months, favouring unicompartmental 
knee arthroplasty. In the KOOS subscales, there were 
differences between the study groups in the pain score 
(11.4 points; 95% CI 5.9 to 16.9; p<0.0001), symptoms 
score (12.6 points; 95% CI 6.1 to 19.1; p=0.0002), func-
tion in daily living score (12.5 points; 95% CI 6.8 to 18.1; 
p<0.0001), sports and recreation score (16.7 points; 
95% CI 9.1 to 24.3;<0.0001), and quality of life score (8.9 
points; 95% CI 2.3 to 15.6; p=0.0089) at 2 months and 
in the KOOS symptoms score (10.1 points; 95% CI 3.6 
to 16.6 p=0.0025) at 12 months. In the KOOS symptoms 
score, the mean difference in improvement between 

study groups (7.7 points; 95% CI 0.02 to 15.3; p=0.0491) 
favoured unicompartmental arthroplasty at 2 years, but 
the difference was not clinically significant.

At 12 months, there were no differences between the 
study groups in the KOOS subscales sports and recre-
ation score (7.0 points; 95% CI −0.9 to 14.9 p=0.0834), 
and quality of life score (6.6 points; 95% CI −0.6 to 13.8 
p=0.0701). In the KOOS function and daily living score 
and in the pain score, the mean difference in improve-
ment between the study groups was statistically but 
not clinically significant (7.8 points; 95% CI 3.0 to 12.7 
p=0.0016) and (5.1 points; 95% CI 0.1 to 1101 p=0.0461), 
respectively.

Clinically significant between- group differences were 
found at 2 months in KSS and 15D: 22.7 points (95% CI 
13.0 to 32.4; p<0.0001) and 0.028 points (95% CI 0.006 
to 0.050; p=0.0132), respectively. There were no differ-
ences between the study groups in 15D, KSS, revisions, 

Figure 1 Flow chart. *Included to final analysis according to intention- to- treat principles.
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infections, postoperative haematoma, postoperative frac-
ture, instability or complications according to the Clavien- 
Dindo classification at 12 months or 2 years (table 3).

At 2 years, patients with total knee arthroplasty had 
more limited postoperative range of movement (ROM) 
needing manipulation under anaesthesia than patients 
with unicompartmental knee arthroplasty (5 vs 0 patients, 
p=0.0280). Three patients in the medial unicompart-
mental arthroplasty group and four patients in the total 
knee arthroplasty group needed revision arthroplasty. 
The reasons for revision were deep infection (three in the 
total knee arthroplasty group), instability of the knee or 
bearing dislocation (one in the total arthroplasty group 
and two in the medial unicompartmental arthroplasty 
group), and haematoma evacuation (one in the medial 
unicompartmental arthroplasty group) (table 3.)

The complication data were analysed after 50% enroll-
ment. There were three complications, two in the total 
knee replacement (TKR) group and one in the unicom-
partmental knee arthroplasty (UKA) group. The steering 
committee evaluated these complications and decided 
that no further statistical analysis was needed.

DISCUSSION
This is the first assessor- blind study comparing medial 
unicompartmental and total knee arthroplasty in the 
treatment of isolated medial osteoarthrosis. The lack of 
blinding has been identified to be a significant source 
of bias in clinical trials.23 We found that patients treated 

with medial unicompartmental arthroplasty did not have 
better patient- reported outcome scores in OKS or KOOS 
compared with total knee arthroplasty at 2 years. Patients 
treated with medial unicompartmental arthroplasty had 
a faster postoperative recovery (better OKS and KOOS 
scores at 2 and 12 months) compared with patients treated 
with total knee arthroplasty. There was no difference in 
the number of revisions between the study groups.

Comparison with other studies
To our knowledge, there are five earlier randomised 
trials comparing medial unicompartmental and total 
knee arthroplasty.10 24–27 In the The Total or Partial 
Knee Arthroplasty Trial (TOPKAT) study, the largest of 
these randomised trials including 528 patients, medial 
unicompartmental arthroplasty provided good clinical 
outcome with lower cost and better cost- effectiveness at 
5 years compared with total knee arthroplasty.10 Even 
though the OKS, which was their primary outcome, was 
comparable between the study groups at 5 years postop-
eratively, patients had faster recovery in the unicompart-
mental arthroplasty group and were more likely to think 
that their knee was better than before surgery and would 
more often have the surgery again than patients in the 
total knee arthroplasty group (95% vs 90%, p=0.010; 
91% vs 84%, p=0.010, respectively). Additionally, the 
unicompartmental arthroplasty group had a better Euro-
Qol- 5D visual analogue scale score at 5 years. The authors 
concluded that their results encourage offering medial 
unicompartmental arthroplasty to patients with isolated 

Table 1 Baseline characteristics of patients by study group¶

Medial unicondylar arthroplasty (n=72) Total knee arthroplasty (n=71)

Age 63.3±7.3 62.9±8.5

Male sex–No. (%) 33 (46%) 30 (42%)

BMI 29.5±3.8 28.5±3.8

Oxford Knee Score* 25.0±6.55 26.1±6.5

KOOS classification†

Symptoms 53.8±16.4 53.6±17.1

Pain 50.0±12.2 49.7±12.5

Function, daily living 55.8±14.0 58.6±14.0

Function, sports 20.2±14.6 19.9±14.6

Quality of life 28.7±15.3 30.8±13.5

Knee Society Score ‡ 115.5±19.1 117.2±21.4

15D score § 0.84±0.07 0.84±0.08

*The Oxford Knee Score contains 12 items. The score ranges from 0 to 48; a higher score indicates less severe symptoms.
†The Knee Injury and Osteoarthritis Outcome Score consists of five subscales: The score ranges from 0 to 100; higher scores indicate less 
severe symptoms.
‡The Knee Society Score is subdivided into a knee score that rates the stability, movement, alignment and stairs, contractures of the knee 
joint itself, and a functional score that rates the patient’s ability to walk and climb. The maximum score is 200 and minimum 0; higher scores 
indicate better function of the knee.
§The 15D instrument is a generic health- related quality of life instrument. It contains 15 items. The maximum score is 1 (health) and minimum 
0 (death).
¶Plus–minus values are means±SD. There were no significant differences in the baseline characteristics between the treatment groups.
BMI, body mass index; KOOS, Knee injury and Osteoarthritis Score.
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medial osteoarthrosis.10 Although we did not assess cost 
effectiveness, faster postoperative recovery in our study 
supports the conclusions of the TOPKAT study.

Newman et al25 compared fixed- bearing UKA to TKA and 
reported a better ROM after UKA. Sun and Jia26 compared 
mobile- bearing UKA with fixed- bearing TKA and did not 
find a significant difference in (ROM) or KSS postoper-
atively after a mean of 52 months follow- up, but the TKA 
group had significantly more prevalent postoperative deep 
vein thrombosis and greater postoperative blood loss. 
Kulshrestha et al27 reported similar outcomes compared 
fixed- bearing unicompartmental arthroplasty with total 
knee arthroplasty for patient with bilateral simultaneous 
arthroplasty. These earlier randomised control trials, 
except for TOPKAT, have reported single centre series, 
without adequate blinding, with relatively small number of 
participants.24–27 As patient expectations have a significant 
effect on outcome in arthroplasty, assessor- blind studies 

in which patients do not know which implant they have 
received are vital in confirming patient- reported outcome 
results in medial unicompartmental compared with total 
knee arthroplasty.6 In our study, both medial unicompart-
mental and total knee arthroplasty provided good to excel-
lent short- term results in an assessor- blind setting. The 
medial unicompartmental arthroplasty group had better 
outcome results at 2 months, which suggests faster post-
operative recovery. At 12 months, the medial unicompart-
mental arthroplasty group still had slightly better outcome 
scores in both the OKS and KOOS, although only one 
of the subcategories of KOOS was clinically significant. 
However, after 2 years the outcome scores were compa-
rable. The findings of our study do not support a recent 
literature review and meta- analysis assessing differences 
in patient reported outcomes between unicompartmental 
and total knee arthroplasty in terms of better functional 
outcome of unicompartmental arthroplasty.28

Figure 2 Primary and secondary outcomes in the unicompartmental knee arthroplasty group and the total knee arthroplasty 
group. Values are means with 95% CIs. | | Unicompartmental knee. | | Arthroplasty total knee arthroplasty. KOOS, Knee injury 
and Osteoarthritis Score.



8 Knifsund J, et al. BMJ Open 2021;11:e046731. doi:10.1136/bmjopen-2020-046731

Open access 

Ta
b

le
 2

 
P

rim
ar

y 
an

d
 s

ec
on

d
ar

y 
ou

tc
om

es
 a

t 
2 

an
d

 1
2 

m
on

th
s 

an
d

 2
 y

ea
rs

 a
ft

er
 s

ur
ge

ry
*

Im
p

ro
ve

m
en

t 
fr

o
m

 b
as

el
in

e

B
et

w
ee

n-
 g

ro
up

 d
iff

er
en

ce

O
ut

co
m

e—
ad

ju
st

ed
 m

ea
n 

(9
5%

 C
I)*

U
ni

co
m

p
ar

tm
en

ta
l 

kn
ee

 a
rt

hr
o

p
la

st
y

To
ta

l k
ne

e 
ar

th
ro

p
la

st
y

U
ni

co
m

p
ar

tm
en

ta
l k

ne
e 

ar
th

ro
p

la
st

y
To

ta
l k

ne
e 

ar
th

ro
p

la
st

y

To
ta

l v
er

su
s 

un
ic

o
m

p
ar

tm
en

ta
l k

ne
e 

ar
th

ro
p

la
st

y
A

d
ju

st
ed

 p
 

va
lu

e

P
rim

ar
y 

ou
tc

om
e 

(2
 y

ea
rs

)

O
xf

or
d

 K
ne

e 
S

co
re

 (O
K

S
) $

41
.2

 (3
9.

7 
to

 4
2.

7)
40

.1
 (3

8.
7 

to
 4

1.
6)

17
.4

 (1
5.

8 
to

 1
9.

1)
15

.8
 (1

4.
2 

to
 1

7.
5)

1.
6 

(−
0.

7 
to

 3
.9

)
0.

17
49

S
ec

on
d

ar
y 

ou
tc

om
es

2 
m

on
th

s

O
K

S
 $

32
.5

 (3
0.

6 
to

 3
4.

4)
26

.8
 (2

4.
9 

to
 2

8.
7)

8.
7 

(6
.8

 t
o 

10
.6

)
2.

5 
(0

.5
 t

o 
4.

4)
6.

2 
(3

.5
 t

o 
8.

9)
<

0.
00

01

K
ne

e 
S

oc
ie

ty
 

S
co

re
 &

15
7.

1 
(1

50
.3

 t
o 

16
4.

0)
13

6.
3 

(1
29

.4
 t

o 
14

3.
1)

45
.4

 (3
8.

5 
to

 5
2.

3)
22

.7
 (1

5.
9 

to
 2

9.
6)

22
.7

 (1
3.

0 
to

 3
2.

4)
<

0.
00

01

K
O

O
S

 p
ai

n
72

.3
 (6

8.
5 

to
 7

6.
0)

59
.9

 (5
6.

2 
to

 6
3.

7)
24

.0
 (2

0.
0 

to
 2

7.
9)

12
.6

 (8
.6

 t
o 

16
.5

)
11

.4
 (5

.9
 t

o 
16

.9
)

<
0.

00
01

K
O

O
S

 s
ym

p
to

m
s

70
.0

 (6
5.

9 
to

 7
4.

1)
56

.7
 (5

2.
6 

to
 6

0.
8)

17
.4

 (1
2.

8 
to

 2
2.

0)
4.

8 
(0

.2
 t

o 
9.

4)
12

.6
 (6

.1
 t

o 
19

.1
)

0.
00

02

K
O

O
S

 fu
nc

tio
n,

 
d

ai
ly

 li
vi

ng
77

.7
 (7

4.
0 

to
 8

1.
5)

67
.3

 (6
3.

6 
to

 7
1.

0)
24

.0
 (2

0.
0 

to
 2

8.
0)

11
.5

 (7
.5

 t
o 

15
.5

)
12

.5
 (6

.8
 t

o 
18

.1
)

<
0.

00
01

K
O

O
S

 fu
nc

tio
n,

 
sp

or
ts

42
.5

 (3
7.

0 
to

 4
8.

1)
24

.9
 (1

9.
4 

to
 3

0.
4)

24
.6

 (1
9.

3 
to

 3
0.

0)
7.

9 
(2

.6
 t

o 
13

.3
)

16
.7

 (9
.1

 t
o 

24
.3

)
<

0·
00

01

K
O

O
S

 q
ua

lit
y 

of
 

lif
e

52
.4

 (4
7.

7 
to

 5
7.

1)
44

.6
 (3

9.
9 

to
 4

9.
3)

25
.6

 (2
0.

9 
to

 3
0.

3)
16

.7
 (1

2.
0 

to
 2

1.
4)

8.
9 

(2
.3

 t
o 

15
.6

)
0.

00
89

15
D

 s
co

re
0.

86
9 

(0
.8

52
 t

o 
0.

88
6)

0.
83

8 
(0

.8
21

 t
o 

0.
85

5)
0.

03
6 

(0
.0

20
 t

o 
0.

05
1)

0.
00

7 
(−

0.
00

8 
to

 0
.0

23
)

0.
02

8 
(0

.0
06

 t
o 

0.
05

0)
0.

01
32

12
 m

on
th

s

O
K

S
 $

41
.2

 (3
9.

6 
to

 4
2.

7)
38

.4
 (3

6.
9 

to
 4

0.
0)

17
.4

 (1
5.

7 
to

 1
9.

0)
14

.2
 (1

2.
5 

to
 1

5.
8)

3.
2 

(0
.9

 t
o 

5.
6)

0.
00

67

K
ne

e 
S

oc
ie

ty
 

S
co

re
 &

18
2.

3 
(1

77
.9

 t
o 

18
6.

8)
17

6.
9 

(1
72

.6
 t

o 
18

1.
3)

70
.6

 (6
5.

0 
to

 7
6.

2)
63

.4
 (5

7.
8 

to
 6

9.
0)

7.
2 

(−
0.

7 
to

 1
5.

1)
0.

07
42

K
O

O
S

 p
ai

n
87

.8
 (8

4.
6 

to
 9

1.
0)

81
.8

 (7
8.

6 
to

 8
4.

9)
39

.5
 (3

5.
9 

to
 4

3.
0)

34
.4

 (3
0.

8 
to

 3
7.

9)
5.

1 
(0

.1
 t

o 
10

.1
)

0.
04

61

K
O

O
S

 s
ym

p
to

m
s

83
.1

 (7
9.

5 
to

 8
6.

7)
72

.6
 (6

8.
7 

to
 7

5.
8)

30
.4

 (2
5.

9 
to

 3
5.

0)
20

.3
 (1

5.
7 

to
 2

4.
9)

10
.1

 (3
.6

 t
o 

16
.6

)
0.

00
25

K
O

O
S

 fu
nc

tio
n,

 
d

ai
ly

 li
vi

ng
89

.7
 (8

6.
7 

to
 9

2.
7)

83
.9

 (8
0.

9 
to

 8
6.

9)
35

.9
 (3

2.
5 

to
 3

9.
3)

28
.1

 (2
4.

7 
to

 3
1.

5)
7.

8 
(3

.0
 t

o 
12

.7
)

0.
00

16

K
O

O
S

 fu
nc

tio
n,

 
sp

or
ts

59
.5

 (5
3.

6 
to

 6
5.

3)
51

.6
 (4

5.
8 

to
 5

7.
4)

41
.6

 (3
6.

0 
to

 4
7.

2)
34

.6
 (2

9.
0 

to
 4

0.
2)

7.
0 

(−
0.

9 
to

 1
4.

9)
0.

08
34

K
O

O
S

 q
ua

lit
y 

of
 

lif
e

69
.4

 (6
4.

6 
to

 7
4.

2)
63

.9
 (5

9.
2 

to
 6

8.
7)

42
.6

 (3
7.

6 
to

 4
7.

7)
36

.0
 (3

1.
0 

to
 4

1.
1)

6.
6 

(−
0.

6 
to

 1
3.

8)
0.

07
01

15
D

 s
co

re
0.

89
4 

(0
.8

76
 t

o 
0.

91
2)

0.
87

4 
(0

.8
56

 t
o 

0.
89

3)
0.

06
0 

(0
.0

45
 t

o 
0.

07
6)

0.
04

4 
(0

.0
28

 t
o 

0.
05

9)
0.

01
7 

(−
0.

00
5 

to
 0

.0
39

)
0.

12
50

2 
ye

ar
s

C
on

tin
ue

d



9Knifsund J, et al. BMJ Open 2021;11:e046731. doi:10.1136/bmjopen-2020-046731

Open access

Im
p

ro
ve

m
en

t 
fr

o
m

 b
as

el
in

e

B
et

w
ee

n-
 g

ro
up

 d
iff

er
en

ce

O
ut

co
m

e—
ad

ju
st

ed
 m

ea
n 

(9
5%

 C
I)*

U
ni

co
m

p
ar

tm
en

ta
l 

kn
ee

 a
rt

hr
o

p
la

st
y

To
ta

l k
ne

e 
ar

th
ro

p
la

st
y

U
ni

co
m

p
ar

tm
en

ta
l k

ne
e 

ar
th

ro
p

la
st

y
To

ta
l k

ne
e 

ar
th

ro
p

la
st

y

To
ta

l v
er

su
s 

un
ic

o
m

p
ar

tm
en

ta
l k

ne
e 

ar
th

ro
p

la
st

y
A

d
ju

st
ed

 p
 

va
lu

e

K
ne

e 
S

oc
ie

ty
 

S
co

re
 &

18
0.

9 
(1

75
.6

 t
o 

18
6.

1)
17

8.
6 

(1
73

.3
 t

o 
18

3.
9)

69
.1

 (6
3.

0 
to

 7
5.

3)
65

.1
 (5

8.
9 

to
 7

1.
3)

4.
1 

(−
4.

7 
to

 1
2.

8)
0.

35
85

K
O

O
S

 p
ai

n
87

.9
 (8

4.
7 

to
 9

1.
0)

86
.8

 (8
3.

7 
to

 9
0.

0)
39

.6
 (3

6.
1 

to
 4

3.
0)

39
.4

 (3
6.

0 
to

 4
2.

9)
0.

1 
(−

4.
8 

to
 5

.0
)

0.
95

89

K
O

O
S

 s
ym

p
to

m
s

85
.5

 (8
1.

9 
to

 8
9.

1)
77

.0
 (7

3.
5 

to
 8

0.
6)

32
.8

 (2
8.

4 
to

 3
7.

3)
25

.1
 (2

0.
7 

to
 2

9.
5)

7.
8 

(1
.5

 t
o 

14
.0

)
0.

01
52

K
O

O
S

 fu
nc

tio
n,

 
d

ai
ly

 li
vi

ng
89

.1
 (8

6.
2 

to
 9

2.
0)

86
.9

 (8
4.

0 
to

 8
9.

8)
35

.3
 (3

1.
9 

to
 3

8.
8)

31
.0

 (2
7.

6 
to

 3
4.

5)
4.

3 
(−

0.
6 

to
 9

.2
)

0.
08

42

K
O

O
S

 fu
nc

tio
n,

 
sp

or
ts

61
.7

 (5
6.

1 
to

 6
7.

2)
56

.4
 (5

0.
9 

to
 6

1.
9)

43
.7

 (3
8.

6 
to

 4
8.

9)
39

.4
 (3

4.
3 

to
 4

4.
6)

4.
3 

(−
3.

0 
to

 1
1.

6)
0.

24
52

K
O

O
S

 q
ua

lit
y 

of
 

lif
e

72
.3

 (6
7.

9 
to

 7
6.

8)
71

.3
 (6

6.
9 

to
 7

5.
7)

45
.5

 (4
0.

6 
to

 5
0.

5)
43

.4
 (3

8.
5 

to
 4

8.
3)

2.
1 

(−
4.

8 
to

 9
.1

)
0.

54
72

15
D

 s
co

re
0.

89
4 

(0
.8

75
 t

o 
0.

91
2)

0.
88

9 
(0

.8
71

 t
o 

0.
90

7)
0.

06
0 

(0
.0

44
 t

o 
0.

07
7)

0.
05

8 
(0

.0
42

 t
o 

0.
07

5)
0.

00
2 

(−
0.

02
2 

to
 0

.0
25

)
0.

87
39

*A
d

ju
st

ed
 m

ea
ns

 (9
5%

 C
Is

) f
ro

m
 a

na
ly

si
s 

of
 v

ar
ia

nc
e 

fo
r 

re
p

ea
te

d
 m

ea
su

re
m

en
ts

. A
na

ly
se

s 
w

er
e 

ad
ju

st
ed

 fo
r 

su
rg

eo
n,

 a
ge

, s
ex

 a
nd

 p
re

op
er

at
iv

e 
O

K
S

.
K

O
O

S
, K

ne
e 

in
ju

ry
 a

nd
 O

st
eo

ar
th

rit
is

 S
co

re
.

Ta
b

le
 2

 
C

on
tin

ue
d



10 Knifsund J, et al. BMJ Open 2021;11:e046731. doi:10.1136/bmjopen-2020-046731

Open access 

In our study, there were three revisions in the medial 
unicompartmental arthroplasty group and four in the 
total knee arthroplasty group. The reasons for revi-
sion and complications reflect the differences between 
mobile- bearing unicompartmental knee arthroplasty and 
total knee arthroplasty. Patients in the total knee arthro-
plasty group had three infections and five knees under-
went manipulation under anaesthesia, whereas there 
were no reoperations for these reasons in the unicom-
partmental arthroplasty group.29 Further, in the medial 
unicompartmental arthroplasty group two patients had 
a bearing dislocation requiring revision, a complication 
that barely occurs in total knee arthroplasties or fixed- 
bearing unicompartmental arthroplasties in the short 
term. We acknowledge that the revision rate was higher 
than normal, but, the current study was not adequately 
powered to assess differences in the reoperation rate. 
More long- term data with larger patient data from 
randomised trials are needed to assess the later revision 
burden of medial unicompartmental knee arthroplasty.

Strengths and limitations of this study
The main strength of our study is the assessor- blind 
setup. Despite the inferior survival of unicompartmental 
arthroplasty in registries, many orthopaedic surgeons 
and patients believe in the potential superior functional 
outcome of medial unicompartmental arthroplasty 
compared with total knee arthroplasty.12 13 30 31 Given these 

expectations, a assessor- blind setup is the most reliable 
method for comparing these devices. Another strength of 
our study was that it was conducted in the public sector in 
publicly funded hospitals and the authors did not receive 
any grants or other funding from industry.32

We acknowledge that there were limitations in our 
study. First, 2 years is a relatively short follow- up time for 
an arthroplasty. However, one of the main potential bene-
fits of unicompartmental arthroplasty is faster postoper-
ative recovery, which can be assessed during the first two 
postoperative years. Short- term outcomes were our main 
interest, because assumed superiority of unicompart-
mental knee arthroplasty should become visible in the 
very first years after the operation. The limitation of short 
follow- up does could not be avoided, or it was not needed 
to avoid, but the mid- term and long- term results of the 
current study may be different. Second, there was only 
one uncemented mobile- bearing medial unicompart-
mental arthroplasty device and one cemented total knee 
device included in the study. Both implants are in the top 
five most- used implants in their categories worldwide and 
they were most used brands by the surgeons who oper-
ated on the study participants. To the best of our knowl-
edge, there is no study reporting different functional 
results between different arthroplasty brands, but caution 
should be applied when extrapolating these results to 
other unicompartmental device types such as lateral, 

Table 3 Complications

Unicompartmental knee 
arthroplasty

Total knee 
arthroplasty P value

Outcome

Revision for any reason no. (%)* 3 (4.2) 4 (5.6) 0.72

Infection no. (%)† 0 (0) 3 (4.2) 0.12

Manipulation under anaesthesia no. (%) 0 (0) 5 (7.0) 0.03

Postoperative haematoma (needing surgery) no. (%) 1 (1.4) 1 (1.4) 1.00

Postoperative fracture 0 (0) 0 (0) 1.00

Mobile bearing luxsation or instability of the knee 2 (2.8) 1 (1.4) na

Complications—Clavien Dindo‡ 0.08

Grade I no. (%) 2 (2.8) 2 (2.8)

Grade II no. (%) 0 (0) 5 (7.0)

Grade IIIa no. (%) 4 (5.6) 5 (7.0)

Grade IIIb no. (%) 0 (0) 2 (2.8)

Grade IVa, IVb and V no. (%) 0 (0) 0 (0)

*Revisions for infection included .
†Deep infections included.
‡Clavien- Dindo is a classification of complications based on the type of therapy needed to correct the complication. Grade I complications 
are any deviation from the normal postoperative course without the need for pharmacological treatment or surgical, endoscopic and 
radiological interventions. Allowed therapeutic regimens are: drugs as antiemetics, antipyretics, analgetics, diuretics and electrolytes and 
physiotherapy. This grade also includes wound infections opened at the bedside. Within grade II complications requiring pharmacological 
treatment with drugs other than such allowed for grade I complications. Blood transfusions and total parenteral nutrition are also included. 
Grade III complications are those requiring surgical, endoscopic or radiological intervention. Grade IIIa intervention not under general 
anaesthesia and grade IIIb intervention under general anaesthesia. Grade IV complications are life- threatening complications (including 
central nervous system complications) requiring intensive care unit- management. Grade V complication is death.
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cemented, or fixed- bearing unicompartmental devices. 
Third, we were unable to report the exact number of 
patients assessed for eligibility and the reasons for exclu-
sion from outpatient clinics. The patients were recruited 
from the knee arthroplasty surgeons’ outpatient clinic. In 
these outpatient clinics, the patient population is highly 
selected, and we thought that it would not be reliable to 
report the exact number of patients assessed for eligi-
bility and the reasons for exclusion. Fourth, patients or 
the public were not involved in the design, or conduct, or 
reporting, or dissemination plans of our research.

CONCLUSIONS
In conclusion, medial unicompartmental arthroplasty 
did not provide a better functional result compared 
with total knee arthroplasty at 2 years in a assessor- blind 
randomised study setting. Medial unicompartmental 
arthroplasty provided faster postoperative recovery than 
total knee arthroplasty. Our results support the use of 
medial unicompartmental arthroplasty in patients with 
isolated medial osteoarthrosis, but the better functional 
result of unicompartmental knee arthroplasty should not 
be part of a shared decision- making process. More long- 
term data from randomised trials are needed to assess the 
later revision burden.

Author affiliations
1Department of Orthopedics and Traumatology, Turku University Hospital, Turku, 
Finland
2Department of Clinical Medicine, University of Turku, Turku, Finland
3Department of Surgery, Oulu University Hospital, Oulu, Finland
4Department of Surgery, Central Finland Central Hospital, Jyväskylä, Finland
5Department of Anesthesiology, Turku University Hospital, Turku, Finland
6National Institute for Health and Welfare, The Finnish Arthroplasty Register, 
Helsinki, Finland

Acknowledgements We would like to thank research nurse Saara Meronen for 
her work on the study.

Contributors All authors contributed to the literature search. JK, TN, HN, AT, MS, 
VÄ, AL and KTM designed the trial protocol. TV did the statistical analysis. TV and 
JK did the SAP. JK wrote the first draft with the collaboration of all the authors. JK, 
HN, AT and TN recruited the study participants and performed the operations. AL 
was responsible for anesthesia and medications. HK, and KP were responsible for 
postoperative outpatient controls, data collection and follow- up. JK, TN, HN, AT, TV, 
IL and KTM had access to all the data. JK, TN, HN, AT, IL interpreted the data. All 
authors read, provided input on and approved the final manuscript.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.

Ethics approval The protocol was approved by the institutional review board 
of the Ethics Committee, Hospital District of Southwest Finland (study number: 
T127/2015). The study follows international and national regulations in accordance 
with the Declaration of Helsinki.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. The 
data collected for this study, including deidentified individual participant data, 
will be made available to researchers on request to the corresponding author 
with investigator support, after approval of a proposal, with a signed data access 

agreement by emailing  jani. knifsund@ tyks. fi. The study protocol, statistical analysis 
plan and informed consent form are available with the publication.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCID iD
Jani Knifsund http:// orcid. org/ 0000- 0003- 2787- 3648

REFERENCES
 1 Bedson J, Jordan K, Croft P. The prevalence and history of knee 

osteoarthritis in general practice: a case- control study. Fam Pract 
2005;22:103–8.

 2 Carr AJ, Robertsson O, Graves S, et al. Knee replacement. Lancet 
2012;379:1331–40.

 3 Skou ST, Roos EM, Laursen MB, et al. A randomized, controlled trial 
of total knee replacement. N Engl J Med 2015;373:1597–606.

 4 Singh JA, Yu S, Chen L, et al. Rates of total joint replacement in the 
United States: future projections to 2020-2040 using the National 
inpatient sample. J Rheumatol 2019;46:1134–40.

 5 Leskinen J, Eskelinen A, Huhtala H, et al. The incidence of knee 
arthroplasty for primary osteoarthritis grows rapidly among baby 
boomers: a population- based study in Finland. Arthritis Rheum 
2012;64:423–8.

 6 Bourne RB, Chesworth BM, Davis AM, et al. Patient satisfaction after 
total knee arthroplasty: who is satisfied and who is not? Clin Orthop 
Relat Res 2010;468:57–63.

 7 Ackroyd CE. Medial compartment arthroplasty of the knee. J Bone 
Joint Surg Br 2003;85:937–42.

 8 Brown NM, Sheth NP, Davis K, et al. Total knee arthroplasty has 
higher postoperative morbidity than unicompartmental knee 
arthroplasty: a multicenter analysis. J Arthroplasty 2012;27:86–90.

 9 Lombardi AV, Berend KR, Walter CA, et al. Is recovery faster for 
mobile- bearing unicompartmental than total knee arthroplasty? Clin 
Orthop Relat Res 2009;467:1450–7.

 10 Beard DJ, Davies LJ, Cook JA, et al. The clinical and cost- 
effectiveness of total versus partial knee replacement in patients with 
medial compartment osteoarthritis (TOPKAT): 5- year outcomes of a 
randomised controlled trial. Lancet 2019;394:746–56.

 11 Rodríguez- Merchán EC, Gómez- Cardero P. Unicompartmental knee 
arthroplasty: current indications, technical issues and results. EFORT 
Open Rev 2018;3:363–73.

 12 Knifsund J, Reito A, Haapakoski J, Hatakka J, et al. Short- Term 
survival of cementless Oxford unicondylar knee arthroplasty based 
on the Finnish arthroplasty register. Knee 2019;26:768–73.

 13 NJR. NJR 13th annual report 2016 https:// reports. njrcentre. org. uk/ 
downloads [last accessed May 31st, 2021]

 14 Berend KR, Berend ME, Dalury DF, et al. Consensus statement on 
indications and contraindications for medial Unicompartmental knee 
arthroplasty. J Surg Orthop Adv 2015;24:252-6.

 15 Goodfellow J, O’Connor J, Dodd C. Unicompartmental arthroplasty 
with the Oxford knee. Woodeaton, Oxford: Goodfellow Publisher 
Limited, 2006: 44–5.

 16 Kerr DR, Kohan L. Local infiltration analgesia: a technique for the 
control of acute postoperative pain following knee and hip surgery: a 
case study of 325 patients. Acta Orthop 2008;79:174–83.

 17 Beard DJ, Harris K, Dawson J, et al. Meaningful changes for the 
Oxford hip and knee scores after joint replacement surgery. J Clin 
Epidemiol 2015;68:73–9.

 18 Roos EM, Toksvig- Larsen S. Knee injury and Osteoarthritis Outcome 
Score (KOOS) - validation and comparison to the WOMAC in total 
knee replacement. Health Qual Life Outcomes 2003;1:17.

 19 Roos EM, Lohmander LS. The knee injury and osteoarthritis outcome 
score (KOOS): from joint injury to osteoarthritis. Health Qual Life 
Outcomes 2003;1:1–8.

 20 Clavien PA, Barkun J, de Oliveira ML, et al. The Clavien- Dindo 
classification of surgical complications: five- year experience. Ann 
Surg 2009;250:187–96.

 21 Sintonen H. The 15D instrument of health- related quality of life: 
properties and applications. Ann Med 2001;33:328–36.

 22 Scuderi GR, Bourne RB, Noble PC, et al. The new knee Society knee 
scoring system. Clin Orthop Relat Res 2012;470:3–19.

 23 Hróbjartsson A, Emanuelsson F, Skou Thomsen AS, et al. Bias due 
to lack of patient blinding in clinical trials. A systematic review of 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2787-3648
http://dx.doi.org/10.1093/fampra/cmh700
http://dx.doi.org/10.1016/S0140-6736(11)60752-6
http://dx.doi.org/10.1056/NEJMoa1505467
http://dx.doi.org/10.3899/jrheum.170990
http://dx.doi.org/10.1002/art.33367
http://dx.doi.org/10.1007/s11999-009-1119-9
http://dx.doi.org/10.1007/s11999-009-1119-9
http://dx.doi.org/10.1302/0301-620X.85B7.14650
http://dx.doi.org/10.1302/0301-620X.85B7.14650
http://dx.doi.org/10.1016/j.arth.2012.03.022
http://dx.doi.org/10.1007/s11999-009-0731-z
http://dx.doi.org/10.1007/s11999-009-0731-z
http://dx.doi.org/10.1016/S0140-6736(19)31281-4
http://dx.doi.org/10.1302/2058-5241.3.170048
http://dx.doi.org/10.1302/2058-5241.3.170048
http://dx.doi.org/10.1016/j.knee.2019.03.004
https://reports.njrcentre.org.uk/downloads%20[last%20accessed%20May%2031st,%202021]
https://reports.njrcentre.org.uk/downloads%20[last%20accessed%20May%2031st,%202021]
http://www.ncbi.nlm.nih.gov/pubmed/26731390
http://dx.doi.org/10.1080/17453670710014950
http://dx.doi.org/10.1016/j.jclinepi.2014.08.009
http://dx.doi.org/10.1016/j.jclinepi.2014.08.009
http://dx.doi.org/10.1186/1477-7525-1-17
http://dx.doi.org/10.1097/SLA.0b013e3181b13ca2
http://dx.doi.org/10.1097/SLA.0b013e3181b13ca2
http://dx.doi.org/10.3109/07853890109002086
http://dx.doi.org/10.1007/s11999-011-2135-0


12 Knifsund J, et al. BMJ Open 2021;11:e046731. doi:10.1136/bmjopen-2020-046731

Open access 

trials randomizing patients to blind and nonblind sub- studies. Int J 
Epidemiol 2014;43:1272–83.

 24 Costa CR, Johnson AJ, Mont MA, et al. Unicompartmental and total 
knee arthroplasty in the same patient. J Knee Surg 2011;24:273–8.

 25 Newman J, Pydisetty RV, Ackroyd C. Unicompartmental or total 
knee replacement: the 15- year results of a prospective randomised 
controlled trial. J Bone Joint Surg Br 2009;91:52–7.

 26 Sun P- F, Jia Y- H. Mobile bearing UKA compared to fixed bearing 
TKA: a randomized prospective study. Knee 2012;19:103–6.

 27 Kulshrestha V, Datta B, Kumar S, et al. Outcome of Unicondylar knee 
arthroplasty vs total knee arthroplasty for early medial compartment 
arthritis: a randomized study. J Arthroplasty 2017;32:1460–9.

 28 Wilson HA, Middleton R, Abram SGF, et al. Patient relevant outcomes 
of unicompartmental versus total knee replacement: systematic 
review and meta- analysis. BMJ 2019;28:l352.

 29 Goodfellow JW, O'Connor JJ, Murray DW. A critique of revision rate 
as an outcome measure: re- interpretation of knee joint registry data. 
J Bone Joint Surg Br 2010;92:1628–31.

 30 AOANJRR. Annual report 2017 2017 https:// aoanjrr. sahmri. com/ 
annual- reports- 2017 [last accessed May 31st, 2021]

 31 New Zealand Orthopedic Association Joint Registry. Annual report 
2017 2017 https:// nzoa. org. nz/ nzoa- joint- registry [last accessed May 
31st, 2021]

 32 Labek G, Sekyra K, Pawelka W, et al. Outcome and reproducibility of 
data concerning the Oxford unicompartmental knee arthroplasty: a 
structured literature review including arthroplasty registry data. Acta 
Orthop 2011;82:131–5.

http://dx.doi.org/10.1093/ije/dyu115
http://dx.doi.org/10.1093/ije/dyu115
http://dx.doi.org/10.1055/s-0031-1280970
http://dx.doi.org/10.1302/0301-620X.91B1.20899
http://dx.doi.org/10.1016/j.knee.2011.01.006
http://dx.doi.org/10.1016/j.arth.2016.12.014
http://dx.doi.org/10.1136/bmj.l352
http://dx.doi.org/10.1302/0301-620X.92B12.25193
https://aoanjrr.sahmri.com/annual-reports-2017%20[last%20accessed%20May%2031st,%202021]
https://aoanjrr.sahmri.com/annual-reports-2017%20[last%20accessed%20May%2031st,%202021]
https://nzoa.org.nz/nzoa-joint-registry%20[last%20accessed%20May%2031st,%202021]
https://nzoa.org.nz/nzoa-joint-registry%20[last%20accessed%20May%2031st,%202021]
http://dx.doi.org/10.3109/17453674.2011.566134
http://dx.doi.org/10.3109/17453674.2011.566134

	Functional results of total-knee arthroplasty versus medial unicompartmental arthroplasty: two-year results of a randomised, assessor-blinded multicentre trial
	Abstract
	Introduction
	Methods
	Setting and participants
	Patient and public involvement
	Inclusion criteria
	Exclusion criteria
	Randomisation and masking
	Interventions
	Total knee arthroplasty procedure
	Medial unicompartmental arthroplasty
	Postoperative medication and rehabilitation
	Outcome measures
	Primary outcome

	Secondary outcomes
	Statistical analysis

	Results
	Secondary outcomes

	Discussion
	Comparison with other studies
	Strengths and limitations of this study

	Conclusions
	References


