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partmental knee replacement treatment with fix 
insert is a successful midterm surgical procedure. 
The success of this treatment does not depend on 
the degree of obesity. 
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obesity level ; clinical outcomes.

INTRODUCTION

Unicompartmental knee arthroplasty [UKA] 
is the most commonly used surgical method in 
the treatment of knee osteoarthritis at the medial 
compartment when compared to other surgical 
methods (total knee arthroplasty [TKA], high 
tibial osteotomy) (1). UKA has several advantages 
compared to TKA such as less bone resection, early 
functional recovery (2), and less risk of complications 
(3). Furthermore, it is a critical advantage that it does 
not alter the normal knee biomechanics with its intact 
design which protects the anterior, posterior cruciate 

The aim of this study was to investigate the 
effect of obesity level on the clinical outcomes 
and implant revision rates in obese patients who 
underwent unicompartmental knee replacement 
with fix insert for the treatment of knee medial 
compartment osteoarthritis.
Between September 2012 and October 2015, 62 
patients with preoperative body mass index over 
30 were included in the current study. These 
patients were divided into three groups based 
on their body mass index level. Preoperative and 
postoperative knee joint range of motion, Oxford 
knee scores, visual analoque scale scores and 
prosthetic complication rates were cumulatively 
evaluated and the groups were compared in 
terms of the above clinical outcomes.
The mean follow-up was 64.2 ± 12.5 months. In 
the group 1 the mean preoperative Oxford score, 
visual anloque scale score and range of motion of 
the knee joint were 25.7/7.2/116.7 °, respectively 
while they were 41.4/2/139° at the last follow-
up. In the group 2, these preoperative values 
were 25/8.1/114,9° while their postoperative 
values were 38.1/1.2/139°. In the group 3, the 
preoperative values were 26/8.1/114,9° while they 
were 35.1/1.2/139,8° postoperatively. There were 
no statistically significant differences among the 
groups in terms of clinical scores and the range 
of knee joint motion. 
In obese patients diagnosed with medial com- 
partment osteoarthritis of the knee, unicom-
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ligaments and leaves the intact lateral meniscus, 
patellofemoral joint and lateral compartment (4,5). 
Beside all these advantages, high rate of early 
aseptic-induced revision compared to TKA (6) is an 
important disadvantage of this surgery. Therefore, 
a careful patient selection has been recommended 
in order to reduce the revision rates. According 
to Kozinn and Scot, ideal patients for UKA must 
have the following traits : being over 60 years of 
age with limited physical activity, having reduced 
pain at rest, having a knee flexion of more than 90°, 
having a flexion contracture of less than 5°, having 
limited angular deformity, having intact anterior 
cruciate ligament, having no signs of osteoarthritis 
at lateral compartment and patellofemoral joint and 
being less than 82 kg (7).

Since obesity has been reported as an important 
factor in the development of osteoarthritis and there 
is a tendency to increase the prevalence of high 
body mass index [BMI] and related osteoarthritis in 
young patients (8,9), accessing to the ideal patient 
described by Kozinn and Scott in 1989 has become 
very difficult. Several studies reported that the 
risk of revision of UKA surgery in obese patients 
is high (10). More importantly, the high risk of 
complications and revision in obese patients causes 
limited options in the treatment of these patients. 
On the other hand, there have been also several 
studies suggesting that the clinical outcomes of 
UKA surgery in obese patients with osteoarthritis 
are similar to those with normal body mass index 
(11,12). To the best of our knowledge, there is no 
study available in the literature about whether UKA 
clinical outcomes might be affected by the degree of 
obesity in patients with osteoarthritis.

Accordingly, we aimed to investigate the effect of 
obesity level on revision rate and mid-term clinical 
outcomes of fixed bearing UKA surgery in obese 
patients with osteoarthritis.

PATIENTS and METHODS

The study was approved by the SANKO Univer-
sity Ethics Committee for Clinical Research Trials 
(2019/07 ; 01.11.07.2019) and was conducted in 
accordance with the principles in the Declaration of 
Helsinki.

Between September 2012 and October 2015, 
patients with the diagnosis of medial compartment 
osteoarthritis who underwent fix bearing UKA were 
initially included in the current study. Patients who 

 Figure 1

Figure 1. — Preoperative anteroposterior knee X-ray in 
standing position.

Figure2 Figure 2. — Preopertive lateral knee X-ray.
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underwent lateral UKA, TKA and medial UKA 
with mobile insert were excluded from the study. 
All surgeries were performed by our two surgeons 
experienced in knee surgery. A cemented medial 
UKA implant (Zimmer®

 Unicompartmental High 
Flex Knee) with fix insert was used in all patients. 
Preoperative demographic data and BMI values ​​
were obtained from the files of hospital archive. 

UKA was applied for the patients with medial 
joint pain, with radiographic medial compartment 
osteoarthritis, with intact patella-femoral and lateral 
compartment, and with flexible varus deformity in 
the medial compartment at least 5 mm (Figure 1,2). 

Anterior cruciate ligament control was done 
with physical examination and anterior cruciate 
ligaments were intact in all patients. No imaging 
method was performed. UKA was performed for the 
patients with varus less than 15º, valgus deformity 
less than 10º, flexion contracture less than 5º and 
flexion movement greater than 90 degrees. BMI and 
patient age were not considered as contraindication 
criteria.

Patients with BMI> 30 were included in this 
study. These patients were divided into 3 groups 
based on their BMI values. Group 1 included BMI 
values between 30 and 34.99 while group 2 included 
BMI between 35 and 39.99. Lastly, group 3 included 
BMI values 40 and above. Pre- and postoperative 
clinical evaluations were performed through the 
Oxford Knee Score and Visual Analoque Scale 
[VAS] pain scales. We compared the preoperative 
and postoperative knee joint ranges of motion 
of all patients. Postoperative complications such 
as infection, thrombo-embolism, postoperative 
limitation of movement, fracture, etc. were obtained 
from the archive files. Patients who underwent a 
revision surgery for any reason were noted. The 
indication for revision due to an aseptic loosening 
was confirmed by X-ray and scintigraphy.

In all surgeries, following anesthesia and tourni-
quet application, a mini incision was done with 
starting from the proximal medial knee patella 
and descending 2 cm inferior to the joint distance 
adjacent to the patellar tendon. The patella was not 
luxated. After crossing the layers appropriately, the 
anterior cruciate ligament, lateral joint compartment 
and patellofemoral joint were checked. In the medial 

femoral condyle, osteophytes adjacent to the medial 
collateral ligament were removed and the medial 
meniscus was excised. Tibial and femoral bone 
cuts were made according to the manufacturer’s 
guide while equality of flexion and extension gap 

Figure 3 

Figure 3. — Postoperative anteroposterior knee X-ray in 
standing position.

Figure 4 

 

 

 

 

 

Figure 4. — Postoperative lateral knee X-ray.
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was controlled. After the places of components 
were prepared, the appropriate femoral and tibial 
components were placed with cement (Figure 3,4). 
The measured insert was inserted and osteophytes 
around the patella were removed if any. After 
washing and cleaning process, the final control was 
performed with flexion and extension movements. 
Finally, a hemovac drain was placed and surgical 
wound was closed. The patients’ wound was dressed 
at 3-day intervals after the surgery. After 2 weeks, 
the sutures were removed and the patients were 
followed-up at 6 weeks, 3 months, 6 months later, 
and once a year. Preoperative and annual follow-
up BMI values, Oxford clinical score, VAS pain 
assessment and degree of joint motion clearance 
were recorded. Final BMI, Oxford, VAS values ​​and 
the degree of motion clearance of the joints were 
taken into consideration.

Radiological examinations of the patients were 
performed pre and postoperatively with knee lateral, 
patella tangential and knee loading at standing 
position while knee anteroposterior radiographs 
were obtained. The evaluation of the radiolucent 
area, if any, was performed using the method 
described previously by Gulatin (13).

All statistical analyses were conducted using 
IBM SPSS Statistics 23 package program. Mean 
and standard deviation or frequency and percentage 
values ​​were reported as descriptive statistics. 
The continuous data for normal distribution was 
validated by the Shapiro-Wilk test while one way 
ANOVA was used for the group comparison. Chi-
square test was used for the group comparisons 
of qualitative data. For all analyzes, p <0.05 was 
considered as a statistically significant level.

RESULTS

Between September 2012 and October 2015, 
a total number of 758 knee arthroplasties were 

performed in our clinic. Among these surgeries, 
580 of them were TKA. Between these dates, 218 
knees of 178 patients underwent UKA surgery. 
Ninety knees of 72 patients with BMI 30 and above 
were included in the current study. Ten patients 
were excluded from the study because of death (2 
patients) and because of not reaching to 8 patients. 
A total number of 80 knees from 62 patients were 
evaluated in the study. The mean age of the patients 
was 59.6 (54-64) years old. There were 48 female 
and 14 male patients. The mean follow-up was 64.2 
±12.5 months. 

BMI of twenty-six patients was in the range of 
30-34.99 while 24 were in the range of 35-39.99, 
and 12 were above 40. The mean age was 61.43 
(58-64) years old in Group 1 while it was 60.4 (57-
63) years old in Group 2 and 57.2 (54-59) years old 
in Group 3. There was no statistically significant 
difference among the two groups in terms of age. 

In group 1, female-to-male ratio was 20/6 while 
it was 19/5 and 9/3 in group 2 and 3, respectively. 
There was no statistically significant difference 
among the groups in terms of gender (Table 1). 18 
patients underwent surgery on both knees in one 
consecutive session. Of these 18 cases, 9 were in 
the first group, 2 were in the second group and 1 was 
in the third group.

When evaluating all cases together, the mean 
preoperative Oxford score was 25.5 (22-27) while 
it was 38.2 (29-43) in the last follow-up. The mean 
VAS score was 7.8 (6-9) preoperatively and 1.4 
(0-4) in the last follow-up. The mean preoperative 
knee range of motion was 114.5 (103-120) and it 
was 139.4 (136-142) postoperatively. Preoperative 
mean Oxford score was 25.7 (24-26) in Group 1, 
25 (22-27) in Group 2, and 26 (24-27) in Group 3, 
while it was 41.4 (39-43), 38.1(33-42), 35.1 (29-40) 
at the last follow-up, respectively. The preoperative 
values of range of motion of the knee joint were 
116.7 (113-120) in the Group 1, 112 (103-120) in 

Groups BMI Age (years) Gender 
K/E

Preoperatif 
Oxford

Postoperatif 
Oxford

Preoperatif 
VAS

Postoperatif 
VAS

Preoperatif 
ROM

Postoperatif 
ROM

Group1 n=26 30-34,9 61,43(58-64) 20/6 25,7(24-26) 41,4(39-43) 7,2(6-8) 2(0-4) 116,7(113-120) 139,6(137-141)
Group2 n=24 35-39,9 60,4(57-63) 19/5 25(22-27) 38,1(33-42) 8,1(7-9) 1,2(0-4) 112(103-120) 139(136-141)
Group3 n=12 40≤ 57,2(54-59) 9/3 26(24-27) 35,1(29-40) 8,1(7-9) 1,2(0-4) 114,9(112-117) 139,8(136-142)

Table 1. — Comparison of age, sex, Oxford clinical score, VAS pain score and range of motion between groups



76	 g.b. sever, f. aykanat	

Acta Orthopædica Belgica, Vol. 87 e-Supplement - 1 - 2021

least 600 million of them are clinical obesity (14). 
Furthermore, obesity is considered as one of the 
etiological factors of gonarthrosis (15). Therefore, 
the incidence of gonarthrosis would most likely 
increase at a relatively young age because obesity has 
become epidemic. On the other hand, an increased 
incidence of gonarthrosis means that gonarthrosis 
surgical treatment, most specifically UKA surgery, 
would be performed more frequently in the near 
future. In this perspective, the investigation of UKA 
survival and clinical scores in patients with obesity 
may shed light on orthopedic surgeons in making 
decisions about the treatment of these patients. In 
our study, based on the degree of obesity level, we 
grouped the patients with BMI above 30 among the 
patients who underwent fix bearing medial UKA 
surgery due to medial compartment osteoarthritis 
in our clinic. We evaluated the results of all these 
patients with a mean follow-up of 64.2 months and 
compared these groups. The main findings of this 
current study as follows : 1) in the obese patients 
with medial compartment osteoarthritis, fix bearing 
UKA surgery has a successful clinical outcome in 
the mid-term with low early revision rates. 2) The 
obesity level of the patients does not affect the 
clinical outcomes and the revision rates.

While both mobile or fix inserts can be used in 
UKA implants, it has not still been known which 
type of UKA implant is more successful in obese 
patients with osteoarthritis. In 2019, Kuyucu et al. 
(16) conducted a study investigating the clinical 
difference and implant survival between mobile or 
fix bearing UKA at least 18 months of follow-up 
period on 57 patients over 30 BMIs. They reported 
that clinical scores and range of motion of the knee 
joint did not change with insert type (16). However, 
they stated that fix bearing UKA surgical technique 
may be a more appropriate implant for the patients 
with obesity because its learning curve is easier 
and also because of possible dislocation of the 
mobile insert fixation (16). Similarly, we preferred 
fix bearing UKA surgery in obese patients, and 
evaluated 62 patients with BMI above 30 who 
underwent UKA with fix insert.

UKA has significant advantages over the high 
tibial osteotomy and total knee replacement surgery 
in the patients with isolated single compartment 

the Group 2, and 114.9 (112-117) in the Group 3 
while the postoperative values were 139.6 (137-
141), 139 (136-141), 139.8 (136-142), respectively 
(Table 1). No statistically significant difference 
was found between the groups in terms of Oxford 
clinical scores. The Oxford clinical score was 
significantly increased in three groups. In group 3, 
clinical improvement was less than the other groups. 
This change was not statistically significant. The 
statistically insignificant result may be related to the 
small number of patients. Preoperative mean VAS 
score was 7.2 (6-8) in Group 1, 8.1 (7-9) in Group 
2, and 8.1 (7-9) in Group 3 while the postoperative 
values were 2 (0-4), 1.2 (0-4), 1.2 (0-4), respectively 
(Table 1). There was no statistical difference among 
the groups in terms of VAS scores.

Based on the anterior posterior radiographs of 
the knees in the standing posterior position at the 
last follow-up, in the group 1, preoperative mean 
tibiofemoral angle was 3° varus (10° varus to 5° 
valgus) while it was 3° valgus at last control. In 
the group 2, the mean tibiofemoral angle was 3° 
varus (7° varus to 4° valgus) preoperatively while 
its postoperative value was 2° valgus. In the group 
3, the preoperative mean tibiofemoral angle was 
5° varus (10 ° varus to 3° valgus) while it was 2° 
valgus at the last follow-up. There was no statistical 
difference among the groups. Radiolucent area in 
tibial component was detected in 4 cases where two 
of them were in the Group 2 and the other two were 
in the Group 3. 

We observed that two patients underwent the 
revision surgery with primary knee prosthesis due 
to early aseptic tibial loosening. One of these cases 
was in the Group 1 and the other was in the Group 2. 
Complications of tibial loosening in Group 1 were 
observed at the postoperative 5th month and in 
the Group 2 at 49 months. Except these two cases, 
infection and loosening complications were not 
observed in any case.

DISCUSSION

The increased number of obesity is a critical 
problem in the world. The data of the World Health 
Organization (WHO) in 2014 reported that obesity 
has become epidemic with 1.9 billion people and at 



Acta Orthopædica Belgica, Vol. 87 e-Supplement - 1 - 2021

	 fix bearing medial unicompartmental knee arthroplasty	 77

was 37 on average at the last follow-up, revision 
rates were 5.8% (23). More importantly, they stated 
that obesity did not affect clinical results and 
revision rates, and UKA surgery is contraindicated 
in cases with BMI above 30 is not valid with the 
use of modern implants (23). Moreover, Çepni et al. 
(11) followed-up 67 patients with BMI over 30 who 
underwent mobile bearing UKA for an average of 
67.5 months in 2014. In this study, they showed that 
the preoperative Oxford clinical score was 18.5 ± 
4.7 and it changed to 40.0 ± 5.0 in the postoperative 
follow-up (11). They observed no complication 
other than insert dislocation seen in 3 patients 
(11). In a retrospective multicenter study on 4964 
patients, Affatato et al. (24) divided the patients into 
3 groups (30 <, 30-40, and 40 <) according to their 
BMI values and compared them in terms of implant 
survival. They reported no significant difference 
between the groups in terms of implant survival 
(24). In another study, Molloy et al. (25) divided 1000 
patients who underwent mobile bearing UKA into 
4 groups according to BMI values (25>, 25-30, 30-
35, and 35<), and compared the implant survival. 
They reported no statistical difference between 
the groups in terms of implant survival at 10-year 
follow-up (25). They also reported that the highest 
clinical Oxford score was in the 35+ kg / m2 group 
(25).

In this current study, we evaluated the mid-
term clinical outcomes and revision rates of obese 
patients who underwent UKA surgery. Our results 
showed that mean Oxford knee scores were 25.7 in 
Group 1, 25 in Group 2 and 26 in Group 3, but they 
increased to 41.4, 38.1, and 35.1, respectively at the 
last follow-up. We also observed limited revision 
due to tibial relaxation in only 2 cases (2.5%, one 
was in the first group and the other was in the second 
group). Taking all into consideration, we concluded 
that the clinical scores and the need for revision 
were not associated with the degree of obesity.

This study has also limitations. The lack of a 
retrospective single-center study, performing the 
surgeries by only two surgeons and a mid-term 
follow-up time are among the limitations of this 
study. Therefore, the findings of the study need to be 
validated by future multi-center studies involving 
high number of patients.

osteoarthritis (17). However, the high revision rates 
because of aseptic causes have been also reported 
over time (18). Therefore, a careful patient selection 
and avoidance of this surgery, especially in obese 
patients, have been generally suggested (18). The 
existence of conflicting results in the literature, 
regarding the application of UKA in obese patients 
causes orthopedic surgeons to doubt the application 
of UKA surgery in the patients with obesity. For 
example,  Berend et al. (19) reported a revision rate 
of 22% on average 40.2 (24-49) months in their 
study on 79 obese patients who underwent UKA 
surgery with two different implants, and concluded 
that implant survival was shorter in patients with 
BMI above 32 (19). In another study published in 
2011, Peter et al. (20) compared the mean follow-up 
of 3 years in two groups of patients with BMI above 
35 (34 patients, 40 knees) and below 35 (35 patients, 
40 knees). This study showed that 5 (12%) of the 
patients with BMI above 35 were required revision 
and no revision was seen in the other group. In the 
clinical evaluation of the patients based on the Knee 
Society Scores (KSS), they observed worse clinical 
results in the group with BMI above 35 (20). In 
2019, Xu et al. (21) compared the 10-year clinical 
outcomes and revision rates of obese (BMI> 30, 
n = 42) and non-obese (n = 142) subjects. In the 
study comparing Oxford, KSS and range of motion 
in the 10-year period, they found that both groups 
had improved clinical results, but the clinical scores 
and range of motion was lower in the obese group. 
At the end of 10 years, they observed 98% implant 
survival in the non-obese group and 88.1% in the 
obese group. Thus, they concluded that the rate of 
revision is higher in obese patients and that obesity 
is the factor for the failure of UKA surgery (21).

Unlike the results of the studies suggesting a 
negative association between obesity and UKA 
out-comes, there have been also other studies 
suggesting that obesity has no negative effect on 
UKA results. For example, Xing et al. (22) reported 
that UKA results were not affected by obesity based 
on their study on 178 cases. Similarly, Plate et al. 
(23) reported the mean 34.6 month results of robotic-
assisted UKA applications in 746 obese patients 
with medial compartment osteoarthritis with a mean 
BMI of 32.1 and found that the Oxford knee score 



78	 g.b. sever, f. aykanat	

Acta Orthopædica Belgica, Vol. 87 e-Supplement - 1 - 2021

13.	Gulati A, Chau R, Pandit HG, Gray H, Price AJ, 
Dodd CA, Murray DW. The incidence of physiological 
radiolucency following Oxford unicompartmental knee 
replacement and its relationship to outcome. J Bone Joint 
Surg Br 2009 ; 91 : 896-902.

14.	Wang C, Guo Y, Shi J, Chen W. A numerical nvestigation 
into the effects of overweight and obesity on total knee 
arthroplasty. J Health Eng 2017 : 1-8

15.	Andrew H, Crenshaw Jr. Soft Tissue Procedures and 
Corrective Osteotomies About the Knee. In : Canale 
S.T, Beaty J.H (eds) Campbell’s Operative Orthopaedics 
Twelfth Edition. Elsewier, Mosby, 2013, pp 468.

16.	Kuyucu E, Bülbül AM, Kara A, Say F, Erdil M. Which 
unicondylar prosthesis is better in the mid- term in obese 
patients :  fixed or mobile? Acta Orthop Belg. 2018 Sep ; 
84(3) : 257-261.

17.	Willis-Owen CA, Brust K, Alsop H. et al. Unicondylar 
knee arthroplasty in the UK National Health Service : an 
analysis of candidacy, outcome and cost efficacy. Knee 
2009 ; 16 : 473-78.

18.	Kosinen E, Paavolainen P, Eskelinen A, et al. Unicondylar 
knee replacement for primary osteoarthritis :  a prospective 
follow-up study of 1819 patients from Finnish Arthroplasty 
Register. Acta Orthop 2007 ; 78 : 128-135.

19.	Berend KR, Lombardi AVJr, Mallory TH, et al. Early 
failure of minimally invasive unicompartmental knee 
arthroplasty is assocated with obesity. Clin Orthop Relat 
Res 2005 ; 440 : 60-6. 

20.	Peter MB, Maria SG, Michael GZ, et al. Outcomes of 
unicompartmental knee arthroplasty stratified by body 
mass index. J Arthroplasty 2011 ; 26(8) : 1159-1153.

21.	Xu S, Lim WJ, Chen JY, Lo NN, Chia SL, Tay DKJ, Hao 
Y, Yeo SJ. The influence of obesity on clinical outcomes of 
fixed-bearing unicompartmental knee arthroplasty : a ten-
year follow-up study. Bone Joint J. 2019 Feb ; 101-B(2) : 
213-220

22.	Xing Z, Katz J, Jiranek W. Unicompartmental knee 
arthroplasty : factors influencing the outcome. J Knee Surg 
2012 ; 25 : 369-374.

23.	Plate JF, Augart MA, seyler TM, et al. Obesity has no 
effect on outcomes following unicompartmental knee 
arthroplasty. Knee Surg Sports Traumatol Arthrosc 2017 ; 
25 : 645-651.

24.	Affatato S, Caputo D, Bordini B. Does the body mass 
index influence the long-term survival of unicompart-
mental kneeprostheses? A retrospective multi-centre study. 
Int Orthop. 2019 Jun ; 43(6) : 1365-1370.

25.	Molloy J, Kennedy J, Jenkins C, Mellon S, Dodd C, 
Murray D. Obesity should not be considered a contra-
indication to medial Oxford UKA : long-term patient-
reported outcomes and implant survival in 1000 knees. 
Knee Surg Sports Traumatol Arthrosc. 2019 Jul ; 27(7) : 
2259-2265.

CONCLUSION

Obesity level does not affect the clinical outcome 
and revision rates of mid-term fix bearing UKA 
surgery. Therefore, fix bearing UKA could be a 
viable option in the surgical treatment of obese 
patients with medial compartment osteoarthritis.

REFERENCES

1.	Cartier p, Khefacha A, Sanouiller JL, et al. Unicondylar 
knee arthroplasty in middle-aged patients : a minimum 5 
year follow up. Orthopedics 2007 ; 30 : 62-65.

2.	Beard DJ, Murray DW, Rees JL, et al. Accelerated 
recovery for unicompartmental knee replacement a feasibi-
lity study. Knee 2002 ; 9(3) : 221-224.

3.	Weale AE, Halabi OA, Jones PW, et al. Perceptions 
of outcomes after unicompartmental and total knee 
replacements. Clin Orthop 2001 ; 382 : 143-153.

4.	Suggs JF, Li G, Park SE, et al. Function of the anterior 
cruciate ligament after unicompartmental knee arthroplasty :  
an in vitro robotic study. J Arthroplasty 2004 ; 19 : 224-
229.

5.	Patil S, Colwell CW Jr, Ezzet KA, et al. Can normal 
knee kinematics be restored with unicompartmental knee 
replacement? J Bone Joint Surg Am 2005 ; 87 : 332-338.

6.	Goodfellow JW, O’Connor JJ and Murray DW. A 
critique of revision rate as an outcome measure : re-inter-
pretation of knee joint registry data. J Bone Joint Surg Br 
2010 ; 92B.1688-1631.

7.	Woo L.Y, Chen Y. Q. J, Lai M.C, Tay K.J.D, Chia S.L, 
Lo N.N, Yeo S.J. Does obesity influence early outcome 
of fixed bearing unicompartmental knee arthroplasty? J of 
Orthopaedic Surgery 2017 ; 25(1) : 1-5. 

8.	ChangulaniM, Kalairajah Y, peel T, et al. The relation-
ship between obesity anda age at which hip and knee 
replacement is undertaken. J Bone Joint surg Br 2008 ; 90 : 
360-363.

9.	Harm S, Larson R, Sahmoun AE, et al. Obesity increases 
yhe likelihood of a total joint replacement surgery among 
younger adults. Int Orthop 2007 ; 31 : 23-26.

10.	Chawia H, Ghomrawi HM, van der List JP, Eggman 
AA, Zuiderbaan HA, Pearle AD. Establishing age spesific 
cost effectiveannual revision rates for unicompartmental 
knee arthroplasty : a meta analysis. J Arthroplasty 2017 ; 
32 : 326-35.

11.	 Çepni SK, Arslan A, Polat H, Yalçın A, Parmaksızoğlu 
AS. Acta Orthop Traumatol Turc 2014 ; 48(2) : 122-126.

12.	Lum ZC, Crawford DA, Lombardi AV, Hurst JM, 
Morris MJ, Adams JB, Berend KR. Early comparative 
outcomes of unicompartmental knee arthroplasty in 
severely obese patients. The Knee ; 2018 : 25 : 161-166


