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ABSTRACT

Objective: To evaluate the effect of obesity on functional outcome of TKA in terms of range of
motion and knee society score.

Methods: This is a prospective observational study. We included 350 consecutive patients in whom
simultaneous bilateral total knee arthroplasty was done due to knee osteoarthritis from April 2014
to June 2015 by a single surgeon in a single centre. Patients’ demographic data, weight, height,
body mass index, preoperative range of motion and knee society score was taken from Pakistan
National Joint Registry. Patients were divided into four groups according to BMI: (1) normal (2)
overweight (3) obese and (4) severely obese. At 6 months, detailed assessment of the patients,
which included range of motion and calculation of knee society score, was done. We evaluated the
effect of obesity on functional outcome after TKR by comparing means and proportions of the
outcome variables across these four groups.

Results: At the follow-up after 6 months, we found similar improvement in range of motion and
knee society scores in obese and non-obese patients.

Conclusions: Obese patients should not be refrained from having TKA if indicated. The data reflects
that after surgery, their mobility increases so they can reduce their weight as well as the chances of

having associated morbidities.
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INTRODUCTION

Total knee arthroplasty is a well-known and common
surgery done to alleviate the pain and disability of knee
osteoarthriris [1]. Obesity is one of a predisposing
factor for knee osteoarthritis. The role of obesity in
causing knee OA seems to be mechanical [2]. As the
obesity is becoming prevalent, the rate of total knee
arthroplasty is increasing [3].

Obesity is defined and classified on the basis of
body mass index as it reflects the amount of total body
fat. BMI is calculated by dividing weight in kilograms
with height in meter square [4]. BMI of 30 kg/m2 or
greater is categorized as obesity [5]. There are several
studies evaluating the impact of BMI on functional
status after total knee replacement. Some studies
conclude negative effects of increasing BMI on
functional outcome at follow-up of TKR [6-8]. On the
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contrary, other studies stated comparable results for
obese and non obese patients [9-12]. Most of these
studies have been done in Western countries. As the
incidence of obesity and the associated comorbidities
in our region is increasing [13,14], there is a need of
studies evaluating the effects of BMI on outcomes of
TKA in our region to better address the expectations of
our patients. In addition, the hesitation of orthopedic
surgeons to perform TKA in obese patients in fear of
having suboptimal outcome should be validated
through these studies.

We evaluate in our study whether obesity
adversely affects the postoperative functional status of
the patients after TKA compared with non-obese
patients.

The objective of this study is to evaluate the effect
of obesity on functional outcome of TKA in terms of
range of motion and knee society score (knee score
and function score) [15].

METHODS

This is a prospective observational study. We included
350 consecutive patients in which simultaneous
bilateral total knee arthroplasty was done due to knee
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osteoarthritis from April 2014 to June 2015 by a single
surgeon. All patients had the similar operative
technique and postoperative rehabilitation. The
patients with rheumatoid arthritis or secondary OA
were excluded as well as the patients in whom the
femoral and tibial implants with long stems or wedges
were used.

Before surgery, patient’s demographic details,
height, weight, body mass index and comorbids were
reported in preoperative assessment clinic and
documented in Pakistan National Joint Registry (PNJR).
Range of motion and other assessments required to
calculate knee society score were also done and
documented in the registry. For our study, we took all
this preoperative data from PNJR.

Knee society score (KSS) has two components,
knee score and function score. Both scores are
calculated out of 100. Knee score reflects the condition
of the joint and the parameters assessed are pain (50
points), range of movement (25 points) and stability
(25 points) with deductions for flexion contracture,
extension lag and mal-alignment. Function score rates
the mobilization status of the patient and includes the
walking distance (50 points) and the ability to climb
stairs (50 points), with deductions for any walking aids
used.

In all the patients, simultaneous bilateral posterior-
stabilized TKA was done. Tourniquet was applied
during the procedure. Midline incision was given. The
approach was medial parapatellar. Standard tibial and
femoral implant was used in all the patients included in
the study. All patients had patellar resurfacing.

Postoperative care was similar in all patients with
epidural analgesia for first 3 days in addition to

Table 1: Demographic details and BMI of the patients

appropriate I/V and oral analgesia, subcutaneous
injection Enoxaparin for thromboprophylaxis from the
first postoperative day and oral agent (Aspirin or
Rivoraxaban) on discharge for total two weeks after
surgery. All patients started full weight bearing
mobilization on 1st postoperative day under the
supervision of physiotherapist with assisted active
range of motion of knee from 3rd postoperative day.
On discharge, patients were followed in OPD at 2
weeks for removal of skin staples, 6 weeks, 3 months
and 6 months. At 6 months, detailed assessment of the
patients, which included range of motion and
calculation of knee society score, was done. We used
this range of motion and outcome scores of 6 months
follow up for our study as functional status at six
months has been reported to be a reflection of long-
term functional outcome after TKA [18].

Patient’s demographic details and all preoperative
and postoperative data were recorded in a
questionnaire.

In order to divide the patients in groups, we used
the categories of obesity according to BMI as per World
Health Organization: underweight (< 18.5 kg/m2),
normal  (18.5-24.9 kg/m2),  overweight (25.0—
29.9 kg/m2), and obesity class 1 (30.0-34.9 kg/m2),
class 2 (35.0-39.9 kg/m2), and class 3 (=40.0 kg/m2).
We merged class 2 and 3 into one group due to small
number of patients. So, we finally divided the patients
into four groups: (1) normal (<25.0kg/m2); (2)
overweight (25.0-29.9 kg/m2); (3) obese (30.0-
34.9 kg/m2); and (4) severely obese (= 35.0 kg/m2).

Statistical analyses were done through Statistical
Package for the Social Sciences (SPSS) version 20.

Demograhphic Normal Overweight Obese Severely obese p-value
variables (BMI<25kg/m?) (BMI 25- (BMI 30-34.90kg/m?) (BMI1=35kg/m?)

n=72 29.90kg/m?) n=93 n= 69

n=116

Mean age in years 65 (+2.8) 66 (+3.71) 63 (+0.83) 62 (+1.74) <0.001
(xSD)
Gender :Female (%) 48(67) 75(65) 63(67) 47(68) 0.965
Mean BMI in kg/m? 24.33 (+0.47) 27.33 (+1.11) 32.80 (+1.14) 35.86 (+0.26)
(xSD)
No of Patients with
comorbidities
a) Diabetes (%) 5(7) 19 (16) 23 (24) 25 (36) <0.001
b) HTN(%) 13 (18) 56 (48) 62 (67) 54 (79) <0.001
c) IHD(%) 6 (8) 32(28) 38 (41) 43 (62) <0.001
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Table 2: Preoperative (baseline) range of motion and functional status

Variables Normal Overweight Obese Severely obese | p-value
(BMI<25kg/m?) | (BMI 25-29.90kg/m?) | (BMI 30-34.90kg/m?) | (BMI=35kg/m?)
n=72 n=116 n=93 n= 69
Mean range of 100 (+0.64) 90 (+0.54) 83 (+4.27) 80 (+0.61) <0.001
motion of right
knee (£SD)
Mean range of 94 (+4.79) 90 (+9.02) 88 (+4.25) 83 (+9.40) <0.001
motion of left knee
(£SD)
Mean knee score 27 (£2.47) 26 (£2.23) 23 (£1.00) 21 (+0.95) <0.001
of right knee (+SD)
Mean knee score 25 (+1.12) 26 (+2.67) 24 (+2.48) 21((%£2.18) <0.001
of left knee (+SD)
Mean function 35 (+4.11) 32 (+2.46) 29 (+4.15) 28 (+2.07) <0.001
score (£SD)
Table 3: Range of motion and outcome scores at 6 months follow up
Variables Normal Overweight Obese Severely obese p-value
(BMI<25kg/m?) (BMI 25- (BMI 30-34.90kg/m?) | (BMI=35kg/m2)
n=72 29.90kg/m?) n=93 n= 69
n=116
Mean range of 110 (+0.98) 104(+4.78) *100(+0.62) *100(+1.16) <0.001
motion of right
knee (+SD)
Mean range of 107(+4.76) 108(+4.02) 107(+4.51) 103(+4.98) <0.001
motion of left knee
(£SD)
Mean knee score of 65(+0.00) 65(+1.47) *62(+1.66) *61 (£1.89) <0.001
right knee (+SD)
Mean knee score of 65(+0.94) 66(+0.89) *63(+2.30) *63(+2.51) <0.001
left knee (+SD)
Mean function 78(+2.37) 73(+2.46) 69(+2.17) 67(£2.37) <0.001
score (£SD)

*There was statistically insignificant difference between obese and severely obese groups in the mean values of
range of motion of right knee (p=0.944) and knee score of both the knees. (right knee: p=0.882, left knee: p=0.055)

Results: Out of 350 patients, 72 had normal BMI,
116 were overweight, 93 were obese and 69 were
severely obese. Severely obese patients were younger
than others

(p<0.001). However, the comorbidities were more
prevalent in those patients.

(p<0.001). The difference in gender proportions
among the four groups was not significant (p=0.956)
[Table 1}.

Preoperatively, severely obese patients had lower
range of motion, knee score and function score
(p<0.001) [Table 2].

At 6 months follow-up, obese and severely obese
patients had lower range of motion and knee society
scores (p< 0.001) ([Table 3]. On comparing the
improvements in ROM and outcome scores, obese and
severely obese patients had similar increment in ROM,
greater than other two groups. However, improvement
in outcome scores was significantly greater in severely
obese patients than that in the other three groups.
[Table 4]
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Table 4: Improvements in range of motion and outcome scores at 6 months

ORIGINAL ARTICLE

Variables Normal Overweight Obese
(BMI<25kg/m?) | (BMI 25-29.90kg/m?) | (BMI 30-34.90kg/m?)
n=72 n=116 n=93

Severely obese
(BMI=35kg/m?)
n= 69

p-value

Mean
improvement in
range of motion of
right knee(+SD)

10 (+1.24) 14 (+4.85) 17 (+4.15)

20 (+1.32) <0.001

Mean
improvement in
range of motion of
left knee(+SD)

13 (+4.83) 18 (+3.14) *20 (£7.21)

*20 (+8.12) | <0.001

Mean
improvement in
knee score of right
knee(+SD)

39 (+2.17) 39 (£7.64) 38 (+2.18)

41 (£2.50) <0.001

Mean
improvement
inknee score of left
knee(+SD)

40 (+1.26) 40 (£2.34) 39 (+2.40)

42 (£2.07) <0.001

Mean
improvement in
function
score(+SD)

43 (£2.37) 41 (£2.00) 40 (£3.53)

49 (£1.42) <0.001

*There was insignificant difference among the obese and severely obese groups in improvement in range of motion

of left knee (p=0.958)
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Figure 1: Comparison of Improvements in range of motion and outcome scores of the four groups
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DISCUSSION

The incidence of obesity is increasing in our region [13].
Obese patients are continuously at risk of having
certain  metabolic and degenerative disorders
especially diabetes, cardiovascular disorders and
osteoarthritis of weight bearing joints [16]. Health risks
of obesity increase with its severity, which is predicted
by calculating BMI [5].

As the obesity is becoming prevalent, the rate of
total knee arthroplasty is increasing [3]. It is imperative
to know the impact of obesity on outcomes of TKA.
This knowledge will influence the patients’ selection as
well as aid in preoperative counseling and in better
addressing the expectations and concerns of the
patients. In addition, the hesitation of orthopedic
surgeons to perform TKA in obese patients in fear of
having suboptimal outcome should be validated
through the studies.

Our study intended to evaluate whether obesity is
linked with poorer functional outcome after TKA and
lesser improvement from preoperative to
postoperative state.

We found that patients with BMI of more than 30
kg/m2 had greater increment in range of motion and in
functional outcome than the patients having lesser BMI
in short term follow up of 6 months after bilateral TKA.
The result may influence the decision of the surgeons
who are hesitant to operate on obese patients with the
fear of not having expected improvement in the quality
of life. The current literature search reveals several
studies evaluating the impact of obesity on functional
outcome after TKR. Some studies showed the
worsening effect of obesity on outcome of TKA [6-8]
while the authors of other studies concluded similar
outcome among the obese and non-obese patients [9-
12]. We divided the patients in four BMI groups as
divided by Chong HC et al [9]. Concurring with Spicer et
al [17], we also found the lower preoperative knee
society scores in our study in obese and severely obese
patients reflecting the worse effects of obesity on
weight bearing joints [2]. The follow-up duration of our
study was six months as functional status at six months
has been reported to be a reflection of long term
functional outcome after TKA [18].

Our study reported lower postoperative range of
motion and knee society score of obese and severely
obese patients (BMI>30kg/m2) similar to the finding
reported by A.K. Amin et al [6] but the mean
improvement in all the outcome measures of this study

in severely obese patients is more than the other
patients. This partially coincides with Chong HC et al [9]
who found greater improvement in range of motion in
patients with BMI > 35kg/m2. This result is partially
comparable to the studies concluding that obesity is
not associated with a worse functional outcome after
TKA [9-12,19].

Our study has certain limitations. We had smaller
number of patients with BMI of more than 35kg/m2
(severely obese). Also, this group had poorer range of
motion and outcome scores. So we were not able to
match the features of all four groups to get a more
valid result. This either reflects the distribution of our
local population or usual selective referrals for TKA.
Another limitation is that we evaluate and categorize
the patients according to obesity preoperatively only.
The patients might have gained or lost weight till
follows up although literature suggests that BMI
changes little during rehabilitation after TKA [20]. Third
limitation is that we did not evaluate the effect of
comorbidities on functional outcome. Fourth is that
this study has not reported perioperative
complications, although the literature revealed that the
obese patients do develop more perioperative
complications [6].

In the light of above results that the joint mobility
and functional status of obese patients also improve
after TKA at least similar to non obese patients, we
believe and conclude that obesity or higher BMI should
not be used as an obligatory excluding factor for TKA
due to the fear of worse outcome. If obese patients
with advanced OA or with clear indication of TKA are
turned away from surgery till weight reduction, there is
a very little chance of weight decrement due to severe
pain and restricted mobility associated with severe OA.
So our study is a continuation of the literature, which
recommends that obesity alone should not be
considered as a strong determinant of worse outcome
of TKA. These patients should have a timely
intervention so that they can reduce their weight by
virtue of increased mobility and minimize the chances
of having associated morbidities.

REFERENCES

1. Kurtz S, Ong K, Lau E, Mowat F, Halpern M.
Projections of primary and revision hip and knee
arthroplasty in the United States from 2005 to
2030. J Bone Joint Surg Am. 2007;89:780-785.

JPOA

97



The Effect of Obesity on Functional Outcome After Total Knee Arthroplasty

10.

11.

Sturmer T, Gunther KP, Brenner H. Obesity,
overweight and patterns of osteoarthritis: the Ulm
Osteoarthritis Study. J Clin Epidemiol.2000;53:307—-
313.

Harms S, Larson R, Sahmoun AE. and J. R. Beal:
Obesity increases the likelihood of total joint
replacement surgery among younger adults. Int
Orthop 2007;31:23-26.

Bray GA. Overweight is risking fate: definition,
classification, prevalence and risks. Ann NY Acad
Sci 1987;499:14-28.

World Health Organization. Obesity: preventing
and managing the global epidemic. Report of a
WHO consultation. World Health Organ Tech Rep
Ser. 2000; 894: i—xii.

A. K. Amin, R. A. E. Clayton, J. T. Patton, M. Gaston,
R. E. Cook, I. J. Brenkel: Total knee replacement in
morbidly obese patients. J Bone Joint Surg Br.
2006;88-B: 1321-1326.

Jarvenpda J, Kettunen J, Kréoger H, Miettinen H.
Obesity may impair the early outcome of total
knee arthroplasty.Scand J Surg. 2010;99(1):45-9.
Stukenborg - Colsman C, Ostermeier S, Windhagen
H. What effect does of obesity have on the
outcome of total hip and knee arthroplasty. Review
of the literature. Orthopade. 2005;34(7): 664-7.

Bin AbdRazak HR, Chong HC, Tan AHC. Obesity
Does Not Imply Poor Outcomes in Asians after
Total Knee Arthroplasty. Clinical Orthopaedics and
Related Research. 2013;471(6):1957-1963.
Deshmukh RG, Hayes JH, Pinder IM. Does body
weight influence outcome after total knee
arthroplasty? A 1-year analysis. J Arthroplasty.
2002;17(3):315-9.

Nufiez M1, Lozano L, Nufez E, Sastre S, Luis Del Val
J, Suso S. Good quality of life in severely obese
total knee replacement patients: a case-control
study. Obes Surg. 2011;21(8):1203-8.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rajgopal V, Bourne RB, Chesworth BM, MacDonald
SJ, McCalden RW, Rorabeck CH. The impact of
morbid obesity on patient outcomes after total
knee arthroplasty. J Arthroplasty. 2008;23(6):795-
800.

Ramachandran A, Snehalatha C. Rising burden of
obesity in Asia. J Obes. 2010;2010.pii:868573

Khan A, Faheem M, Shah ST, Hadi A, Rafiullah,
Ahmad S et al: frequency of abdominal obesity and
its association with diabetes mellitus among
people of Peshawar. J Ayub Med Coll Abbottabad.
2015;27(3):617-9

Insall JN, Dorr LD, Scott RD, Scott WN. Rationale of
The Knee Society clinical rating system.Clin Orthop
Relat Res. 1989;248:13-14.

National Institutes of Health, National Heart, Lung
and Blood Institute. Clinical guidelines on the
identification, evaluation, and treatment of
overweight and obesity in adults: The evidence
report. Obes Res 1998;6(Suppl 2):51-209.

Spicer DD, Pomeroy DL, Badenhausen WE, Schaper
LA Jr, Curry JI, Suthers KE et al. Body mass index as
a predictor of outcome in total knee replacement.
IntOrthop. 2001; 25(4): 246—-249.

Kennedy DM, Stratford PW, Riddle DL, Hanna SE,
Gollish JD. Assessing recovery and establishing
prognosis following total knee arthroplasty. Phys
Ther 2008;88:22.

Jennifer E. Stevens-Lapsley, Stephanie C. Petterson,
Ryan L. Mizner. Impact of body mass index on
functional performance after total knee
arthroplasty. J Arthroplasty. 2010; 25(7): 1104-
1109.

Dowsey MM, Liew D, Stoney JD, Choong PF. The
impact of preoperative obesity on weight change
and outcome in total knee replacement: a
prospective study of 529 consecutive patients. J
Bone Joint Surg Br. 2010;92:513-520.

98

Vol. 28 (3) November, 2016


https://www.ncbi.nlm.nih.gov/pubmed/?term=Beal%20JR%255BAuthor%255D&cauthor=true&cauthor_uid=16688455
https://www.ncbi.nlm.nih.gov/pubmed/?term=J%25C3%25A4rvenp%25C3%25A4%25C3%25A4%20J%255BAuthor%255D&cauthor=true&cauthor_uid=20501358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kettunen%20J%255BAuthor%255D&cauthor=true&cauthor_uid=20501358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kr%25C3%25B6ger%20H%255BAuthor%255D&cauthor=true&cauthor_uid=20501358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miettinen%20H%255BAuthor%255D&cauthor=true&cauthor_uid=20501358
http://www.ncbi.nlm.nih.gov/pubmed/15931520/
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%25C3%25BA%25C3%25B1ez%20M%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lozano%20L%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=N%25C3%25BA%25C3%25B1ez%20E%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sastre%20S%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luis%20Del%20Val%20J%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luis%20Del%20Val%20J%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suso%20S%255BAuthor%255D&cauthor=true&cauthor_uid=20526865
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajgopal%20V%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bourne%20RB%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chesworth%20BM%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacDonald%20SJ%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=MacDonald%20SJ%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCalden%20RW%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rorabeck%20CH%255BAuthor%255D&cauthor=true&cauthor_uid=18534516
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20A%255BAuthor%255D&cauthor=true&cauthor_uid=26721022
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faheem%20M%255BAuthor%255D&cauthor=true&cauthor_uid=26721022
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shah%20ST%255BAuthor%255D&cauthor=true&cauthor_uid=26721022
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hadi%20A%255BAuthor%255D&cauthor=true&cauthor_uid=26721022
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rafiullah%5BAuthor%5D&cauthor=true&cauthor_uid=26721022
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20S%255BAuthor%255D&cauthor=true&cauthor_uid=26721022
http://www.ncbi.nlm.nih.gov/pubmed/26721022
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spicer%20DD%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pomeroy%20DL%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Badenhausen%20WE%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaper%20LA%20Jr%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaper%20LA%20Jr%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curry%20JI%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suthers%20KE%255BAuthor%255D&cauthor=true&cauthor_uid=11561501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kennedy%20DM%255BAuthor%255D&cauthor=true&cauthor_uid=17986495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stratford%20PW%255BAuthor%255D&cauthor=true&cauthor_uid=17986495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riddle%20DL%255BAuthor%255D&cauthor=true&cauthor_uid=17986495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hanna%20SE%255BAuthor%255D&cauthor=true&cauthor_uid=17986495
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gollish%20JD%255BAuthor%255D&cauthor=true&cauthor_uid=17986495

