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Introduction

Unicompartmental knee artroplasty (UKA) is a method with high 
patient satisfaction and successful results, which is used in the 
surgical treatment of medial joint osteoarthritis accompanied by 
complete thickness cartilage loss (1,2). It is a less invasive procedure 
with shorter operation time (3), less blood loss, and without 

touching cartilage, bone, and ligaments in other parts of the knee, 
compared with total knee arthroplasty (TKA). In addition, stay 
in hospital is shorter and rehabilitation of the patients are faster 
with UKA (4-6). Although long-term results reveal that revision 
rate is a bit higher in UKA; UKA have important advantages 
such as lower morbidity and mortality rate and providing a more 
physiological joint compared with TKA (1,7).

ABSTRACT

Objective: To evaluate the effectiveness and safety of bilateral Oxford medial unicompartmental knee arthroplasty (UKA) in the patients under 
a single anesthetic procedure.
Methods: Between October 2013 and December 2015, 225 knees of 181 (age 67.5 years) patients with at least two years of follow-up were 
evaluated. They were divided into two groups as unilateral group (group 1, n=137) and one-stage simultaneous bilateral group (group 2, n=44) 
for the comparisons. The outcome parameters were femoral and tibial component positions measured on the full-length radiographs, clinical 
outcomes using Oxford Knee Score (OKS), International Knee Documentation Committee Score (IKDC), patient reported satisfaction and 
complications.
Results: Between the groups, the mean follow-up periods (p=0.125), age (p=0.447), preoperative body mass index (p=0.288), OKS (p=0.314) 
and IKDC (p=0.127) scores were not significantly different. Postoperatively, the mean flexion of the femoral component (p=0.544), posterior 
slope (p=0.511), varus-valgus angulation of the tibial components (p=0.358) were statistically similar between groups. Although the mean 
varus-valgus angulation of the femoral components (p=0.033) was statistically different between groups, the difference was too small to make 
clinical significance. The mean postoperative OKS (p=0.272) and IKDC (p=0.106) were similar between the groups. In group 1, 21 (16.0%) 
patients reported excellent, 91 (69.5%) good and 4 (3.1%) moderate satisfaction. Fifteen (11.5%) patients reported non-satisfaction. In group 
2, patients reported excellent satisfaction in 20 (24.4%) knees, good in 50 (61.0%) knees patients moderate in 2 (2.4%) knees. Patients reported 
non-satisfaction in 10 (12.2%) knees (p>0.05). Eight (5.8%) complications in group 1 and, 3 (3.4%) complications in group 2 were observed. 
The number of complications was not statistically different between the groups (p=0.535).
Conclusion: One-stage simultaneous bilateral Oxford medial UKA is a safe and effective method with acceptable complication rates compared 
to unilateral surgery.
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It is known that at least 20% of patients with knee arthroplasty 
due to gonarthrosis have disease in both joints and patients are 
admitted to the hospital for surgical treatment of other knees after 
a knee surgery (3,8,9). The advantages of operating two knees 
in one surgery are decrease in treatment costs, shorter duration 
of hospitalization and shorter rehabilitation process (10-12). 
However, it is concerned that operating two knees in one surgery 
may prolong duration of the operation, increase the amount 
of bleeding and the need for transfusion, and complications, 
morbidity and mortality rate may be higher (3,13).

This study was planned based on the hypothesis that bilateral 
medial unicondylar procedure is as reliable and effective as 
unilateral procedure. The aim of this study was to compare 
radiological prosthesis alignments, clinical functional scores, 
patient satisfaction and complications in patients with unilateral 
UKA and bilateral UKA in one surgery for medial joint 
osteoarthritis.

Methods
A total of 181 patients with primary medial joint osteoarthritis 
who underwent medial unicondylar knee arthroplasty between 
October 2013 and December 2015 due to the pain and 
functional limitation that did not improve despite conservative 
treatment were included in the study. Data were obtained 
retrospectively. Patients with at least two-year follow-up who 
had adequate documentation prior to and after the operation 
were included in the study. Patients who underwent UKA due to 
posttraumatic osteoarthritis or osteonecrosis and who had body 
mass index (BMI) higher than 40 kg/m2 were excluded from 
the study. Patients who underwent bilateral UKA in different 
sessions were also excluded from the study. Patients were divided 
into two groups as unilateral UKA (group 1) and bilateral UKA 
in the same session (group 2).

In the preoperative period, the patients were asked about the 
localization of pain, the relationship between pain and activity 
and the presence of pain in front of knee and the presence of 
an underlying inflammatory disease. Height and weight of 
the patients were recorded to determine BMI. In physical 
examination, the knee range of motion was examined and 
valgus stress test for the presence of medial collateral ligament 
contracture was used to open the medial joint and to test the 
passive correctability of the varus deformity in the knee.

Informed consent was taken from all patients before the 
operation. Surgery was performed by two different surgeons 
working in the same orthopedic clinic under general or spinal 
anesthesia. Standard procedures were applied to all patients. 
About 30 minutes before incision, intravenous 2 grams cefazolin 
sodium was administered for prophylaxis against infection. The 
patients were prepared in arthroscopy position allowing knee 
movement 0-120 degrees on the sides that would be operated. 
After skin disinfection with betadine, patients were covered 
sterile. All patients underwent tourniquet as standard and the 
tourniquet pressure was inflated to be 300 mmHg. Capsulotomy 
was performed with approximately 8 cm medial parapatellar 
incision. After evaluating the stability of cartilage surfaces of 

lateral condyl, trochlea and patella, and anterior collateral 
ligament, the indication was also confirmed intraoperatively. 
In all patients, using the microplasty kit for the implantation 
of the cementless Oxford phase 3 prosthesis, appropriate tibial 
and femoral incisions were made and prostheses were placed. 
After the floors were properly closed, the tourniquet was opened. 
All patients walked with full load on the day after surgery and 
knee movements were started. Patients were discharged on the 
postoperative second day. Patients were called for follow-up at 
postoperative 3 weeks, 3 months, 1 year and later annually and 
were evaluated radiologically and functionally.

Preoperative and postoperative radiographic evaluations were 
performed with anterior-posterior and lateral knee radiographs 
and full-length leg radiographs while standing. Mechanical axis 
deviation (MAD) was measured on full-length leg radiograph 
before surgery; MAD, flexion of the femoral component, varus-
valgus angulation of the femoral component, posterior tibial 
slope and varus-valgus angulation of the tibial component were 
measured on full-length leg radiograph after surgery.

The patients were evaluated with the International Knee 
Documentation Committee Score (IKDC) and the Oxford Knee 
Score (OKS) in the preoperative and postoperative controls. In 
the last control, patients were asked to choose one of the options 
that were very satisfied, satisfied, uncertain or not satisfied. 
Complications developed in the follow-ups were noted.

Statistical Analysis

Data were analyzed using the SPSS statistical program. 
Comparisons between groups were made using Mann-Whitney 
U and Pearson chi-square tests. A p value of <0.05 for 95% 
confidence interval was considered statistically significant. 

Results
The mean age of the patients in group 1 consisting of 137 
patients was 64.9 (44-86) years and the mean age of the patients 
in group 2 consisting of 44 patients with 88 knees was 66.1 (51-
81) years. A total of 255 knees were evaluated. There was no 
difference between the groups in terms of mean age (p=0.447), 
gender distribution (p=0.588), height (p=0.964) and weight 
(p=0.256) (Table 1).

Preoperative mean MAD decreased from 31.5 mm (0-86 mm) 
to 16.1 mm (0-44 mm) in group 1 after surgery (Table 2). 
Preoperative mean MAD decreased from 34.5 mm (0-90 mm) 
to 15.3 mm (0-41 mm) in group 2 after surgery. There was no 
difference in terms of decrease in mean MAD between groups 
(p=0.807). There was no statistically significant difference 
between groups in terms of postoperative prothesis alignment in 
radiographs such as flexion of the femoral component (p=0.544), 
posterior tibial slope (p=0.511) and varus-valgus angulation of the 
tibial component (p=0.358). However, varus-valgus angulation 
of the femoral component was measured as a mean of 10° (1°-
19°) in group 1, whereas it was 9° (0°-21°) in group 2 (p=0.033). 
Although there was a statistically significant difference between 
groups, a mean of 1° difference was not clinically significant.
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There was no difference between groups in terms of functional 
evaluation with IKDC scores before (p=0.127) and after surgery 
(p=0.106) (Table 3). There was no difference between groups in 
terms of functional evaluation with OKS before (p=0.315) and 
after surgery (p=0.272). In terms of patient satisfaction; in group 
1, 21 (16.0%) patients were very satisfied, 91 (69.5%) satisfied, 
4 (3.1%) uncertain and 15 (11.5%) dissatisfied. In group 2, 
patients were asked about satisfaction for each knee individually 
and they were very satisfied for 20 (24.4%) knees, satisfied for 
50 (61.0%) knees, uncertain for 2 (2.4%) knees and dissatisfied 
for 10 (12.2%) knees. There was no difference between groups 
in terms of satisfaction ratio (p>0.05). 

In group 1, 8 (5.8%) patients and in group 2, 3 (3.4%) patients 
and a total of 11 (4.9%) patients had complications. There was 
no statistically significant difference between the groups in terms 
of complication (p=0.535). Polyethylene liner dislocation was 
encountered in 3 patients; 2 spontaneously in group 1 and 1 due 
to trauma in group 2. In one patient, a thicker polyethylene liner 
was placed and in two patients, revision was made with primary 
knee prosthesis. In one patient, loosening due to early and severe 
osteolysis was observed around the implants and hypersensitivity 
was detected against cobalt and it was revised with primary 
TKA produced from oxinium and titanium. In one patient, in 
follow-up, varus collapse was encountered and was revised with 
knee prosthesis. Three patients were revised with primary knee 
arthroplasty in the first year due to pain of unknown. In group 2, 
acute prosthesis infection was seen and was treated by irrigation 
and debridement in one patient. Polyethylene liner dislocation 
was encountered in two patients, a thicker polyethylene liner was 
placed in one patient and revision was made with primary total 
knee prosthesis in the other patient.

Discussion
It is known that duration of anesthesia, hospitalization and 
rehabilitation are shorter in bilateral TKA or UKA application in 
the same session and it is also more economical for the patients and 
health system compared with bilateral TKA or UKA application 
in different session (11,14-16). However, there are also those 
who claim that the complication rates are higher (17,18). In 
this retrospective study, clinical and radiological results of the 
patients with medial joint osteoarthritis in whom unilateral 
UKA and bilateral UKA in the same session were performed, 
were evaluated and compared with each other. Thus, it was 
aimed to see whether the risk of complications and bad clinical 
results were increased in bilateral UKA application. According 
to our findings; the radiographic and functional results and 
satisfaction of the patients with at least two years follow-up who 
had similar age, gender distribution, BMI and functional scores 
before surgery, were similar in those who underwent unilateral 
UKA and who underwent bilateral UKA. More importantly, the 
complication rates in patients with bilateral UKA were not higher 
than in those with unilateral UKA. For this reason, bilateral UKA 
should not be avoided in appropriate patients with indication to 
reduce treatment costs, to reduce patients’ admission to hospital 
and to complete all rehabilitation process at once. In a similar 
study by Romagnoli et al. (3), complication rate and revision 
need of 220 patients with bilateral UKA in the same session and 
347 patients with unilateral UKA were evaluated at the end of at 
least two years follow-up. Although it was found that blood loss 
and allogenic blood transfusions rates were higher in the patients 
treated with bilateral UKA, complication and revision rates 
were similar between groups. In that study, although patients 
underwent surgery without using tourniquet, intravenous or 
intraarticular tranexamic acid was not administered and although 
they were asymptomatic patients, patients with hemoglobin 
values below 8 mg/dL received transfusion which could explain 
the relatively high blood loss and transfusion rates in the bilateral 
UKA group (11).

Table 2. Radiological evaluation of leg alignments and 
implant placements

Group 1 Group 2 p

MAD difference between 
preoperative and 
postoperative periods (mm)

22.4±15.6 23.7±17.7 0.807

Femoral 
component 
(angulation)

Flexion 12.7±8.4 11.4±7.2 0.544

Varus/valgus 10.0±4.0 8.5±4.2 0.033

Tibial 
component 
(angulation)

Posterior slope 7.8±3.3 7.3±3.2 0.511

Varus/valgus 3.5±3.8 3.5±2.7 0.358

MAD: mechanical axis deviation

Table 1. Demographic data

Group 1
(n=137)

Group 2
(n=44)

p

Mean follow-up (months) 26.1 29.3 0.125

Mean age (years) 64.9 66.1 0.447

Mean preoperative BMI 
(kg/m2)

32.0 33.1 0.288

Females 110 (80.3%) 34 (77.3%) 0.617

Males 27 (19.7%) 10 (22.7%) 0.351

BMI: body mass index

Table 3. Functional results before and after surgery

Group 1 Group 2 p

OKS before surgery 26.9±2.4 26.6±1.9 0.314

OKS after surgery 38.5±2.6 39.6±5.2 0.272

IKDC before surgery 38.6±6.1 37.3±4.8 0.127

IKDC after surgery 70.3±7.5 71.8±7.8 0.106

OKS: Oxford Knee Score; IKDC: International Knee Documentation Committee 
Score 
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Similar to our results; complication (3.5% vs 3%; p=0.83) and 
revision rates (approximately 1% in both groups; p=0.27) were 
similar in patients treated with bilateral and unilateral UKA in 
the study by Romagnoli et al. (3). Complication rate was 5.8% 
in group 1 and 3.4% in group 2 in our study. The lower revision 
rates in the series of Romagnoli et al. (3) can be explained by 
the fact that they had a very high number of patients (more 
than 2500) and had more experience and that single surgeon’s 
surgical series were examined. In our series, although the revision 
rate in unilateral UKA was higher than expected, there was no 
statistically significant difference between groups (p=0.535). 
However, regardless of surgical technique, revision was made in 
one patient due to metal allergy and in three patients due to “pain 
of unknown” in whom radiographic and physical examinations 
were normal; which could explain the relative high revision rate 
in this group (19).

In a study that assessed the safety of bilateral UKA in same 
session by searching early postoperative complications, no major 
complication was found in patients who underwent bilateral 
UKA in different sessions, however major complications (deep 
vein thrombosis in 10 patients and myocardial infarction in one 
patient) were observed in 8.2% of the patients who underwent 
bilateral UKA in same session (p=0.005) (13). Therefore, it 
was recommended to be careful when applying bilateral UKA 
in the same session. In our study, no symptomatic deep vein 
thrombosis, cardiac or neurological complaints were encountered 
in any patient.

When we examined our radiographic results, we saw that the 
implants were placed within the desired and acceptable limits 
in both patients with bilateral and unilateral UKA. Although 
the placement of the implants in the left and right knee of the 
same patients was not compared, we think that bilateral UKA 
procedure does not result in poor implant placement.

A significant improvement was observed in functional results 
such as IKDC and OKS in both groups in the postoperative 
period compared with the preoperative period. OKS was above 
39 points in both groups in the postoperative period in our 
study. Mohammad et al. (20) reported an average of 40 points in 
OKS in 10-year follow-up in a recent meta-analysis of more than 
8.000 patients with UKA.

Study Limitations	

Having a retrospective design is a limitation of our study. 
Comparison of similar patient populations in prospective studies 
may give more accurate results. In addition, the fact that bilateral 
UKA applications in the same session and different sessions 
were not compared in our study, which is another limitation 
of the study. There was low number of patients, short duration 
of follow-up and no evaluation with patient satisfaction scale 
in our study, which are other limiting factors. The number 
of publications containing large series is also very low in the 
literature. There was no comparison between groups in terms of 
bleeding volume, blood replacement need, hospitalization period 
and total treatment costs in this study, which is also a limitation 
of the study.

Conclusion
Although the number of patients was limited, the data of our 
study showed that bilateral UKA was as safe as unilateral UKA, 
and that there was no difference between bilateral and unilateral 
UKA in terms of patient satisfaction, functional and radiographic 
results, complication and revision rates. 
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