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Abstract – Aim: Total Knee Arthroplasty (TKA) for decades has been an effective treatment modality for chronic
arthritis of the knee. However, there is scarcity of literature comparing the functional outcomes of simultaneous
bilateral TKA in obese patients with non-obese Indian population. We conducted this study to evaluate the functional
outcomes and complication rates of simultaneous bilateral TKA in obese patients matched control with non-obese
patients. Materials and methods: We divided the patients into two study groups based on their body mass index
(BMI). Patients with a BMI of less than 30 were classiﬁed as non-obese and those with a BMI of more than 30 were
classiﬁed as obese. All the patients underwent simultaneous bilateral TKA by a single surgeon using the same implant
and technique. Patients were followed up regularly and functional outcomes in terms of Oxford knee score were noted
at 6 weeks, 3 months, and 1 year. Post-operative complications and time to recovery was also compared. Results: Mean
follow-up in obese group was 18 months (12–25 months) and in non-obese group was 17 months (12–24 months).
Both the groups were matched with control in terms of pre-operative parameters. Post-operative hemoglobin drop,
ICU requirement, length of hospital stay, mean walking time, and mean time to climbing stairs were similar in both
the groups. Oxford knee score was signiﬁcantly better in non-obese group at 6 weeks, but was similar in both the
groups at 3 months, 6 months, 1 year, and last follow-up. There was no statistically signiﬁcant difference seen in
the complication rate in both the groups. There was no implant loosening or radiolucency seen. Conclusion:
We conclude in our study that simultaneous bilateral TKA gives comparable mid-term results in obese patients in
comparison to the non-obese patients.
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Introduction
Over the past two decades, total knee arthroplasty (TKA)
has proved to be an effective solution for chronic knee pain arising due to arthritis [1]. It has been offered to obese patients who
were considered a relative contraindication a few years ago [2].
In the modern era, TKA as a surgery is being performed very
commonly in the obese population. The WHO, deﬁnes obesity
as BMI of above 30 kg/m2 [3]. Numerous studies have shown a
correlation between elevated BMI resulting in articular cartilage
loading forces, which may eventually cause tissue damage and
early joint degeneration in the obese population [4].
Total knee arthroplasty in obese patients has its challenges
starting from associated co-morbidities, to difﬁculties faced during surgery, such as positioning, exposure, increased chances
of intraoperative bleeding, avulsion of the medial collateral
*Corresponding author: drsa2011@gmail.com

ligament, and delayed recovery [5]. Studies conducted in the
past reveal that obesity has an adverse effect on the ﬁnal clinical
outcome of obese patients undergoing TKA, such as delayed
wound healing, higher medical complications, higher infection
rates, poor post-operative functional out comes, and, ultimately,
delayed recovery [5–8].
There have been many studies published on the outcome of
TKA in obese patients, but still, it is inconclusive whether TKA
has similar results in obese patients in terms of clinical outcome
in comparison to non-obese patients [9–15]. A vast majority of
the studies that are published in western literature are retrospective, and there is a scarcity of literature comparing the ﬁnal
outcomes of TKA in obese and non-obese patients, managed
with the same protocol as in the Indian population [16–18].
Furthermore, none of the studies speciﬁcally has evaluated
the outcomes of simultaneous bilateral TKA in obese patients
as compared to non-obese patients. Therefore, it is still not
clear whether simultaneous bilateral TKA should be offered

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

2

S. Agarwala et al.: SICOT-J 2020, 6, 42

to obese patients having bilateral Osteoarthritis (OA) knee; or
simultaneous bilateral TKA in obese patients will have more
complications or poorer outcomes as compared to non-obese
patients.
Therefore, we have conducted this prospective cohort study
to compare the results of TKA in obese and non-obese patients.
The groups of subjects were matched in the Indian scenario to
evaluate whether simultaneous bilateral TKA has any effect on
the functional outcome, recovery, and complication rate in
obese patients in comparison to non-obese patients. This is
the only study that has compared the functional outcomes of
obese patients who underwent bilateral simultaneous TKA
and matched control with non-obese bilateral simultaneous
TKA patients.

Materials and methods
This study is a prospective research model where we analyzed 52 patients divided equally into two groups comprising
of 26 obese and 26 non-obese patients who were operated for
bilateral TKA between January 2018 and June 2019. Detailed
history regarding symptoms, co-morbidities, and demographics
was noted and BMI was calculated by dividing each patient’s
weight in kilograms (kg) by square of the calculated height in
meters (m) kg/m2 (Table 1). The patient groups, in our study,
were divided into two with subjects having Body Mass Index
(BMI) less than 30 classiﬁed as non-obese and subjects with
BMI 30–40 classiﬁed as obese patients. We included patients
between the age of 40 and 75 years, who were willing to undergo bilateral simultaneous TKA for arthritis of the knee joint. All
patients undergoing revision surgery, with a history of posttraumatic arthritis, history of knee joint infection, and morbidly
obese patients with a BMI of more than 40 were excluded from
our study. The preoperative comorbidities were similar and
comparable in both the groups, and all patients ﬁt to undergo
surgery were only considered in our study.
All the cases were operated by a single surgeon by a
standard parapatellar approach all implants by the same manufacturer, that is, Smith and Nephew posterior stabilized high
ﬂexion genesis 2 system. Patelloplasty was performed in each
of the patients in our study group [19]. We have used our technique of Concealed cosmetic closure for all patients [20].
All patients were made to walk full weight-bearing from the
ﬁrst post-operative day and the knee range of motion was
started. All patients were given deep venous thrombosis
(DVT) by means of mechanical calf pumps, above knee stockings early mobilization and anticoagulant therapy i.e., low
molecular weight heparin (LMWH). The average time of discharge was day 3–4 post operatively.
Patients were followed up at two weeks (to assess any early
wound related complications), six weeks, three months, one
year, and annually thereafter. The oxford knee scores of the
patients were noted at each follow-up and compared to their
pre-operative scores; any complications such as DVT, superﬁcial or deep infections, pain and any other complication were
appropriately treated and recorded. Radiological evaluation
was done at each follow-up to look for any signs of loosening,
implant failure, and signs of infection such as osteolysis

Table 1. Pre-operative demographics’ comparison of the two groups.
Obese

Non-obese

Parameters

Mean ± SD

Mean ± SD

Age
Gender
Male
Female
BMI
Arthritis
OA
RA

64.44 ± 7.89

65.31 ± 8.87

0.71

14.81%
85.19%
34.43 ± 2.42

26.92%
73.08%
26.08 ± 3.65

0.27

92.59%
7.41%

88.46%
11.54%

0.60

44.44%
51.85%
3.71%
0%

34.62%
61.54%
3.84%
0%

0.76

18.52%
81.48%

34.62%
65.38%

0.18

7.41%
92.59%

11.54%
88.46%

0.18

33.33%
66.67%
12.76 ± 0.92

23.08%
76.92%
13.12 ± 1.39

0.40

*

P value < 0.05
signiﬁcant

1.64

ASA

ASA1
ASA2
ASA3
ASA4
Diabetes
Yes
No
Cardiac comorbidity
Yes
No
Hyertension
Yes
No
Pre Op Hemoglobin
*

0.27

ASA – American Society of Anesthesiologists.

Statistical analysis

The sample size of 52 patients was determined by convenience sampling using the Sample Size Calculator
The
Survey System. Data recording was done using MS Excel.
Descriptive statistics for quantitative variables (age, height,
weight, BMI) were represented as mean ± SD. Qualitative variables were represented as frequency and percentages. Statistical
comparisons of categorical variables were done using ChiSquare analysis. For non-normally distributed quantitative data,
the Mann-Whitney U test (two groups with Oxford Knee Score)
was used. All tests were two-tailed, and the results were considered signiﬁcant at P  0.05.

Results
The proportion of age, sex, deformity of limbs, associated
co-morbidities, type of anesthesia administered, intra-operative
blood loss, intra-operative and post-operative complications,
duration of surgery, days of admission, and rehabilitation were
not statistically signiﬁcant (Tables 1 and 2). The average age
group undergoing total knee arthroplasty in our study was
64.8 years, with the obese patients being lower at an average
age of 64.44 and the non-obese group having an age of presentation at 65.33, which was not signiﬁcant. The mean follow-up
in obese group was 18 months (12–25 months) and in nonobese group was 17 months (12–24 months). We compared
the Oxford Knee Scores in each of our patients at 6 weeks,
3 months, and 1 year (Table 3). It was found that the OKS in
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Table 2. Post-operative parameters’ comparison of the two groups.
Parameters
Post operative hemoglobin
Hemoglobin drop
Tourniquet time (min) total
Post operative ICU requirement
Yes
No
Length of hospital stay (days)
Walking time (days)
Climbing stairs (days)

Obese
11.13 ± 1.10
1.64 ± 0.53
101.44 ± 6.31

Non-obese
11.29 ± 1.74
1.83 ± 0.69
100.81 ± 7.41

P value
0.68
0.59
0.90

3.70%
96.30%
4.07 ± 0.62
0.33 ± 0.48
1.48 ± 1.01

11.54%
88.46%
4.15 ± 0.78
0.19 ± 0.40
1.12 ± 1.03

0.28
0.53
0.54
0.53

Table 3. Comparison of the Oxford Knee Score between the two groups.
Right knee
Oxford knee score
Pre-operative
6 weeks
3 months
1 year
Last follow-up

obese
12.96 ± 2.59
24.26 ± 5.01
43.48 ± 1.62
46.59 ± 1.62
47.82 ± 1.32

Non-obese
14.35 ± 2.88
36.69 ± 3.03
43.31 ± 2.29
46.69 ± 1.01
47.94 ± 1.58

both groups was statistically signiﬁcant at 6 weeks with nonobese patients having a better functional outcome in both the
knees than the obese group. The P-values, however, for both
the knees at 3 months and 1 year were not signiﬁcant suggesting good outcomes in both the groups.
Complications

Deep vein thrombosis developed in one patient in the
non-obese group was managed conservatively and was not
signiﬁcant. Four patients (two patients in each group) had acute
urinary retention in the immediate post-operative period. Two
patients (three knees – one patient had one side and the other
bilaterally) in the obese group and one patient (two knees –
bilaterally) in the non-obese group had superﬁcial wound complications (P > 0.05). They were managed with thorough
wound debridement. One patient each in obese with osteoarthritis (two knees-bilateral) and non-obese group (one kneeunilateral) had a patellofemoral problem post-operatively
(P > 0.05). Both the patients underwent patella resurfacing. None of the patients had any signs of implant loosening/failure at the end of our study. We had one mortality in
the obese group during our study at six months, the cause of
death being congestive cardiac failure due to hypovolemic
shock sustained after an accidental trauma, and was not related
to the Bilateral TKR surgery.

Discussion
We conducted a prospective study to analyze the long-term
outcomes of bilateral total knee arthroplasty in obese and
non-obese patients by a single operating surgeon. The ASA

Left knee
P value
0.07
3.38
0.48
0.77
0.85

Obese
12.59 ± 2.48
24.48 ± 3.91
42.63 ± 2.08
46.48 ± 1.48
47.36 ± 1.24

Non-obese
13.96 ± 2.90
37 ± 1.94
43.04 ± 1.61
46.31 ± 0.97
47.54 ± 1.14

P value
0.06
3.99
0.36
0.26
0.34

scores (American Society of Anesthesia) in both the groups
had no signiﬁcant difference (P-value of 0.76) suggesting that
both the groups matched for the pre-operative surgical risk
assessment. Both the groups were also matched in terms of
other pre-operative parameters and demographics.
Spicer et al. [10] found no signiﬁcant difference in the
functional outcome following TKA between non-obese and
obese patients when assessed using Oxford Knee Score at a
mean follow-up of 75.9 months. A similar outcome was also
observed in our study where post-operative functional scores
using the Oxford Knee score were similar between the two
groups at a follow-up of 3 months, 6 months, and at 1 year.
Similarly, Grifﬁn et al. [13] in their study of obese and nonobese patients found no difference in their post-operative
outcomes at a 10-year follow-up; they stated that the knee
scores and revision rates were similar in both the groups.
Similar results have been reported by Amin et al. [14], patients
where obese patients undergoing TKA had similar outcomes
compared to non-obese patients. In our retrospective series of
402 TKA in 213 patients, we have observed that functional
scores and complication rates in obese patients are comparable
to the historical control of non-obese patients [21].
However, numerous studies have shown a negative impact
of obesity on the functional outcome and complications rate
following TKA. Foran et al. [9] reported poorer outcomes in
obese population compared to the non-obese group. The authors
concluded that for any degree of obesity, it has a negative effect
on the outcome of total knee replacement. Yeung et al. [22] in
their study of 50 obese TKA patients control-matched with
non-obese TKA showed that although the obese group had
lower post-operative knee scores, patient satisfaction, radiographic outcome, survivorship, and revision rates were similar
in both the groups. Collins et al. [23] in their prospective study
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of 445 TKA demonstrated a slightly lower clinical outcome in
highly obese (BMI  35 kg/m2) patients compared to non-obese
(BMI < 30 kg/m2) and mild obese groups (BMI 30–35 kg/m2).
Although there was no difference seen in the complication rates
or survivorship between the groups, the authors concluded that
given the substantial relief of symptoms after TKA and low
complication and revision rates, they have found no reason to
limit TKR in obese patients.
Literature is still inconclusive whether obese patients have
more complications following TKA as compared to non-obese
patients. Stern and Insall [12] in a fairly large study group of
257 patients have reported almost 30% of patients with symptomatic patellofemoral joints; however, 11% of these patients
had a BMI of above 42. A study by Grifﬁn et al. [13] also
reported a high incidence of patellofemoral symptoms in the
obese sub group. These studies have a higher incidence of
patellofemoral complications due to the use of older implant
designs. Using the technique of patellaplasty, the incidence of
patellofemoral pain was signiﬁcantly lowered and was observed
in only two patients in our study.
Dowsey et al. [24] in their prospective study of 529 TKA
concluded that the incidence of adverse effects is signiﬁcantly
higher in morbidly obese patients (35.1%) compared to obese
(22.1%) and non-obese (14.2%) patients. The study also stated
that with an increase in BMI, there was an increase in adverse
effects by 8% in the obese population. Other studies have also
reported signiﬁcantly higher peri-operative and postoperative
complications in obese patients undergoing TKR [25]. McElroy
et al. [7] have clearly demonstrated an increased complication
rate with almost 22% in the morbidly obese group, 15% in
the obese, and only 9% in the non-obese group. Many studies
report similar complication rates in obese patients [22, 23].
Amin et al. [14] in a study of 367 patients with a ﬁve-year
follow-up showed no difference between the complication rates
in the non-obese and obese groups. The complication rates in
our study are comparable to their study.

Conclusion
Bilateral single-stage total knee arthroplasty gives very
good results in obese population providing them with an
improved quality of life and excellent post-operative function.
Our study showed that there were no signiﬁcant intraoperative
or postoperative complications in both obese and non-obese
groups; hence, it is advisable to do this surgery even in obese
patients for very encouraging results.
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