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Patients lose weight after a total knee arthroplasty: myth or reality?
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Abstract

Background Obesity is one of most discussed factors when assessing prosthetic knee surgery outcomes. Prior to the proce-
dure, most patients perceive that their excessive weight is secondary to the low level of activity due to limiting knee pain.
Objectives The main objective of this study was to assess whether patients undergoing total knee arthroplasty (TKA) lose
weight after the procedure. The secondary objective was to correlate weight loss with post-operative knee function.
Methods A prospective observational study was designed including 247 patients who undergone TKA from January 2018
to January 2019. A significant change in weight was considered anything above or below 5% of the pre-operative weight.
Three groups were established based on a change in weight: loss of more than 5%, those who did not pass above or below 5%
of their initial weight and increase of more than 5%. Follow-up was carried out at 12 months after the intervention assessing
patient’s BMI (kg/m?), functional level (KSS), weight loss expectations, and range of motion.

Results Among the total population, 17 (6.9%) lost weight, 168 (68%) did not have a change, and 62 (25.1%) increased
weight at one year follow-up. The mean pre-operative BMI was 31.5 kg/m?, and mean postoperative BMI was 31.98 kg/
m?. Furthermore, obese patients were more likely to present weight reduction than non-obese (p =0.01). When comparing
functional results between groups, no differences were observed in terms of KSS-K and KSS-F.

Conclusion Patients who undergo TKA do not lose weight one year after surgery. When correlating weight loss with post-
operative outcomes, no differences were observed between groups.
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Introduction

Obesity, defined as a body mass index of > 30 kg/m?, is
becoming a problem of epidemic proportion in industrial-
ized world and countries with emerging economies. It is a
documented risk factor for osteoarthritis, which leads to a
curtailment of physical activity and a decline in the quality
of life of patients [1]. The worldwide incidence is expected
to rise with an increase in the incidence of hip and knee
osteoarthritis [2].
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Total knee arthroplasty (TKA) is a common procedure
used in the management of knee osteoarthritis with doc-
umented satisfaction rates of 90% in patients [3]. In the
context of TKA, obesity is a documented risk factor for
post-operative morbidity, increasing the rates of surgical
site infections and readmission rates as well as decreasing
implant longevity [4—6].

The prevalence of obesity in patients who undergo TKA
is estimated to be as high as 55%, with 82% of all patients
who undergo this procedure having a BMI > 25 [7]. In the
literature, how obesity affects the functional outcome of
this procedure remains unclear. Some data points to better
functional outcomes in non-obese patients and other studies
report similar improvements in functional levels [8, 9]. On
the other hand, there is a consensus that obese patients have
lower survival rates and increased intra-operative and post-
operative complications than the non-obese [10].

Weight reduction is recommended as part of the treat-
ment of knee osteoarthritis in obese patients, but patients
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attribute excessive weight prior to the surgery to a lower
level of activity due to limiting knee pain. Most of them
expect to be able to return to normal physical activity, with-
out joint dysfunction, and normal body mass index values
after the surgery.

The main purpose of this study was to assess whether
patients who undergo TKA lose weight at the 12-month fol-
low-up. It was hypothesized that patients tended to maintain
the same weight or gain weight after TKA. The secondary
objective was to correlate weight loss with post-operative
knee function as measured with the KSS function and knee
scores as well as ROM.

Material and methods

A prospective descriptive study was conducted with patients
who had undergone a primary TKA, from January 2018 until
January 2019, in the same and were operated upon by the
same surgical team (5 surgeons).

The inclusion criteria was patients with diagnosis of knee
osteoarthritis who had undergone primary TKA. The exclu-
sion criteria included any cognitive disorder that might limit
comprehension and, thereby, the ability to score as well as
the ability to modify their lifestyle. Patients with incomplete
weight, height, or score data were also excluded. Patients
who underwent contralateral primary TKA during the fol-
low-up period were also excluded.

TKA was performed with a parapatellar medial approach
with cemented fixation of implants and patellar resurfac-
ing in all cases. The same antibiotic prophylaxis was given
(cefazolin or vancomycin, in case of an allergy to penicillin),
and the same standard rehabilitation protocol was applied
to all patients.

Patients were weighed, and their heights were measured
pre-operatively and at 12 months after surgery. The same
electronic scale (Exacta Premium, Sohenle, Germany)
was used to weigh all the patients, using the metric system
(kilograms) at the follow-up. Based on previous studies, we
considered a significant weight loss as a change of 5% with
reference to the pre-operative value [4, 11]. Depending on
weight, patients were divided into three groups. Patients who
lost more than 5% of their original weight were assigned to
group 1. Group 2 consisted of those who saw no significant
weight change (original weight+-5%), and those patients
who gained more than 5% of their initial weight made up
to group 3.

Pre-operatively, patients were assessed for range of
motion (ROM), with the Knee Society Knee (KSS-K) and
Function (KSS-F) scores, the Visual Analog Score (VAS) for
pain, and their expectation of weight loss after the procedure
(dichotomous variable, yes—no) also factored in. Patients
were also assessed at 12 months post-operatively for ROM,
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the KSS-K and KSS-F, the VAS, and the fulfilled weight
loss expectations (yes/no). The KSS is a clinical score that is
divided into knee and functional rating categories. Each cat-
egory has a maximum score of 100 points. The knee rating is
based on pain, range-of-motion, and stability and alignment.
The functional score is based on the distance the patient can
walk without stopping, the ability to go up and down stairs,
and whether an assistive device is needed. The validated
version of the KSS was used [12].

All patients gave an informed consent prior to participat-
ing in this investigation. Furthermore, approval was obtained
from the institutional review board before beginning the
investigation (CEIm-2017/7170/1).

Statistical analysis

Descriptive statistics were used to summarize the demo-
graphics, quality of life, and knee function. Quantitative var-
iables were described through mean and standard deviation.
Qualitative variables were described through frequencies
table (number and percentage). Differences among weight
groups were checked through Chi-square test for categori-
cal variables and one-way ANOVA analysis for quantitative
variables. Statistical analysis was performed using STATA
15.1. The results were considered statistically significant at
p value <0.05.

Results

Data from 247 patients with a TKA was finally included in
this study, 68 (27.5%) men and 179 (72.5%) women. The
mean age was 73.4 (SD 6.3) years. At the end of follow-up,
17 (6.9%) patients lost weight, 168 (68%) did not show a
change in weight, and 62 (25.1%) gained weight. No dif-
ferences were observed in the pre-operative demographic
values (Table 1).

Mean pre-operative body mass index (BMI) was 31.5 kg/
m?. As shown in Table 2, 18 (7.3%) patients had normal
weight (BMI 20-25), 85 (34.4%) were overweight (BMI
25-30), and 144 (58.3%) were obese (BMI > 30).

In the post-operative period, a mean increase of 0.48 kg/
m? in the BMI was seen, obtaining a mean BMI of 31.98 kg/
m?, with 16 (6.5%) patients having normal weight, 93
(37.7%) being overweight, and 138 (55.9%) classifying as
obese.

It was observed that non-obese patients lose weight
less frequently than obese patients (p =0.013). In terms
of weight gain, no differences were observed between
the obese and non-obese. As described in Table 3, pre-
operative weight loss expectation did not correspond to
greater post-operative weight loss. There was a similar
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Table 1 Demographic
characteristics of groups

Weight reduction ~ Weight maintenance Weight gain (n=62) p Value

(n=17) (n=168)
Age (years) 75.74+—0.46 73.6+—6.2 72.1+—6.8 n.s
Gender (M/F) 6/11 43/125 19/43 n.s
Side of surgery (L/R) 6/11 88/80 30/32 n.s
Mean ROM 108.3+—9.3 104.74+—11.5 106.24+—10.2 n.s
Mean BMI pre 329+—33 31.84+4—4.0 29.4+—32 n.s
Mean BMI post 29.9+—3.1 32.1+—4.0 322435 n.s

M male, F female, L left, R right, ROM range of motion, BMI body mass index

Table2 Weight changes after TKA depending on preoperative obe-
sity

Weight reduc- Weight mainte- Weight

Discussion

The main finding of this study is that most of patients who

tion (n=17)  nance (n=168)  gain undergo TKA do not have significant weight loss at one year

(n=62) after the procedure. In the present study, 31.7% of the

No obesity (n=103) 4 68 31 patients declare that one of the expectations of the TKA sur-
Obesity (n=144) 17 98 29 gery is to lose weight, but only 6.9% of the patients have lost
» Value 0.013 ns n.s weight at 12 months after surgery. In fact, 25.1% of patients

distribution of changes in weight between patients who
expected to lose weight after the procedure and those who
did not.

saw an increase in their weight. A similar trend was previ-
ously described by Riddle et al. in which 22.1% of patients
who had undergone TKA presented an increase of >5% in
their weight at one year after the procedure [7]. In addi-
tion, only 7% of patients in this study had significant weight

Table 3 Weight changes after

; . Weight reduction Weight maintenance =~ Weight gain (n=62) p Value
TKA depending on preoperative (n=17) (n=168)
weight loss expectancies
Expectation of 7 (9%) 45 (63%) 20 (28%) n.s
weight loss
(n=172)
No expectation 12 (8%) 110 (71%) 33 (22%) n.s

of weight loss
(n=155)

No differences were observed in terms of ROM between
groups in the pre-operative or the post-operative time.
The weight lost group presented pre-operative knee ROM
of 108.3° (+9.3°). For the weight-maintained group, it
stood at 104.7° (+11.5°) and at 106.1° (£ 10.2°) for the
weight gain group. On the other hand, weight lost group
had a post-operative ROM of 108.2° (+9.4°), the same
weight group had 111.9° (+7.8°), and weight gain group
had +112.5° (+8.9°).

As shown in Fig. 1, the mean KSS values were similar
between groups when comparing the functional results. At
pre-operative measuring, all the groups obtained similar
KSS-F (p=0.32) and KSS-K values (p=0.29). At 1 year
after the surgery, similar results in KSS-F (p =0.69) and
KSS-K were achieved (p =0.45), obtaining an increase in
function comparable between groups in both subscales:
KSS-F (p=0.23) and KSS-K (p =0.69).

loss, a percentage that is inferior to the 37.9% reported by
Teichtal et al. and to the 11.9% reported by Duchman et al.
[13, 14]. The results presented in this article are similar to
the ones presented by Chen et al. in which 14% of patients
had a reduction in their BMI, 65% maintained their BMI,
and 21% had an increased BMI at 2 years after surgery [15].
Although TKA patients present a significant improvement
in functional scores such as KSS and Oxford Knee Scale
after the procedure, meaning they increase their ability to
carry out daily activities, weight loss may be affected by
biological, behavioral, and environmental factors that cannot
be controlled or changed with a single surgical procedure
like TKA, and therefore, despite that some are able to regain
their previous functional level, it may not be reflected in
effective weight loss in the post-operative period [4, 16].
Obese patients presented greater weight loss than the
non-obese, with 11.8% of the patients presenting with > 5%
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Fig. 1 Similar KSS levels were

found between the three groups,
both in KSS-F (left) and KSS-K
(right) 90
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weight loss, in contrast to the 3.7% in the non-obesity group.
Moreover, when comparing changes in the BMI, obese
patients showed a minor increase (0.52 kg/m?) when com-
pared to the non-obese population (0.95 m/kg?). This finding
is in line with those reported by Stets et al. in which patients
with a BMI> 30 kg/m” showed a trend towards weight loss
after TKA [17]. Chen et al. also reported that the morbidly
obese (BMI > 40 mg/m?) tended to lose more weight at two
years after the procedure [18]. Although obese patients
were more likely to have weight loss, the tendency still was
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to maintain or increase weight rather than lose it. It was
observed that 98 (68.1%) of the obese patients maintained
and 29 (20.1%) increased their weight.

It would be reasonable to think that patients who have a
pre-operative weight loss expectation would be more likely
to lose weight one year after the procedure. However, no
differences were observed in weight change relative to
pre-operative expectations with there being similar results
among the groups in this study. Before TKA, less than
10% of the patients lose weight because of self-reported
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mobility issues despite medical recommendations. Post-
operatively, as previously commented, most patients tend
to maintain or gain weight instead of losing it [13, 14, 19,
20]. Pellegrini et al. reported that weight loss programs
should start prior to surgery and be maintained at least for
at six months after the procedure, with the focus being on
diet, exercise, and periodic motivational interviews [21].
In this study, no pre-operative or post-operative motiva-
tional interventions were carried out. It may have contrib-
uted to the patient’s failure to lose weight despite being
personally invested in it before the procedure.

Findings of previous studies suggest that obesity is
associated with lower functional results, less satisfaction,
and increased pain following TKA [2, 18, 22, 23]. Addi-
tionally, a higher BMI is associated with worse values on
the Oxford Knee Scale and in the EuroQol-5 Dimensions
at baseline and persisting at one, five and ten years after
TKA [24, 25]. Nonetheless, scarce data is reported on
whether a significant change in weight after surgery leads
to an improvement in functional levels. According to our
study, no difference was observed between weight-change
groups in terms of the KSS values, meaning that similar
functional levels are achieved at 12 months after the proce-
dure. However, these are short-term functional levels, and
long-term results may be better able to determine whether
distinct readings can be seen within each group. Several
studies report that differences in functional results in TKA
tend to be increased at two years post-operatively [11, 26].

The results presented in this study reinforce the idea
that patients significantly increase their functionality,
which restores their ability to perform basic activities of
daily living without pain. However, this increase in the
functional level is not accompanied by weight loss even
when patients expect to lose it before surgery. Therefore,
behavioral changes must be adopted and put into action by
individual patients.

This study has different limitations to be considered
when interpreting the results. The follow-up of patients in
this study was of 12 months. It is a short-term period in
which functional levels were not different between groups.
As previously stated, longer-term periods may expand dif-
ferences in terms of functionality and changes in weight
in patients who have undergone TKA [26]. Another limi-
tation of this study is that no weight loss programs were
adopted prior to or after the procedure, which may have
been a contributing factor in them not losing weight.
Weight loss protocols are not used systematically in our
daily practice, and this may limit the ability of patients
to achieve the preoperative expectation of weight loss.
In addition, sports activity and eating habits were not
assessed prior to and post-surgery to consider whether
patients who try to lose weight make a behavioural change
to achieve their expectations.

According to this study, most of the patients who under-
went TKA did not achieve significant weight loss at one year
after the procedure even when function had dramatically
improved, independently of the pre-operative weight loss
expectations.

Author contribution Conceptualization: A.C., J.L-B, P.H., and J.C.M.
Methodology: J.L.B., R.T-C., P.H., and J.C.M. Formal analysis: A.C.
and J.L-B. Investigation: A.C., J.L-B.,J.S-S.,R.T-C., PH., and J.C.M.
Draft preparation: A.C.L. Writing-review and editing: J.L-B., PH., and
J.C.M. All authors read and approved the final manuscript.

Data availability The authors confirm that the data supporting the find-
ings of the study are available within the article.

Declarations

Ethics approval The study was conducted according to the guidelines
of the Declaration of Helsinki and approved by the Institutional Review
Board of the hospital (CEIm-2017/7170/T).

Informed consent Informed consent was obtained from all subjects
involved in the study.

Competing interests The authors declare no competing interests.

References

1. Guenther D (2015) Overweight and obesity in hip and knee arthro-
plasty: evaluation of 6078 cases. World J Orthop 6:137. https://
doi.org/10.5312/wjo.v6.i1.137

2. Martin JR, Jennings JM, Dennis DA (2017) Morbid obesity and
total knee arthroplasty: a growing problem. ] Am Acad Orthop
Surg 25:188-194. https://doi.org/10.5435/JAAOS-D-15-00684

3. Kurtz S, Ong K, Lau E et al (2007) Projections of primary and
revision hip and knee arthroplasty in the United States from 2005
to 2030. J Bone Jt Surg 89:780-785. https://doi.org/10.2106/
JBJS.F.00222

4. Inacio MCS, Kritz-Silverstein D, Raman R et al (2014) The
impact of pre-operative weight loss on incidence of surgical site
infection and readmission rates after total joint arthroplasty. J
Arthroplasty 29:458-464.el. https://doi.org/10.1016/j.arth.2013.
07.030

5. Wilson CJ, Georgiou KR, Oburu E et al (2018) Surgical site infec-
tion in overweight and obese total knee arthroplasty patients. J
Orthop 15:328-332. https://doi.org/10.1016/].jor.2018.02.009

6. Ponnusamy KE, Marsh JD, Somerville LE et al (2018) Ninety-
day costs, reoperations, and readmissions for primary total knee
arthroplasty patients with varying body mass index levels. J
Arthroplasty 33:S157-S161. https://doi.org/10.1016/j.arth.2018.
02.019

7. Riddle DL, Singh JA, Harmsen WS et al (2013) Clinically impor-
tant body weight gain following knee arthroplasty: a five-year
comparative cohort study: weight gain and knee arthroplasty.
Arthritis Care Res 65:669-677. https://doi.org/10.1002/acr.21880

8. Agarwal N, To K, Zhang B, Khan W (2021) Obesity does not
adversely impact the outcome of unicompartmental knee arthro-
plasty for osteoarthritis: a meta-analysis of 80,798 subjects. Int J
Obes 45:715-724. https://doi.org/10.1038/s41366-020-00718-w

@ Springer


https://doi.org/10.5312/wjo.v6.i1.137
https://doi.org/10.5312/wjo.v6.i1.137
https://doi.org/10.5435/JAAOS-D-15-00684
https://doi.org/10.2106/JBJS.F.00222
https://doi.org/10.2106/JBJS.F.00222
https://doi.org/10.1016/j.arth.2013.07.030
https://doi.org/10.1016/j.arth.2013.07.030
https://doi.org/10.1016/j.jor.2018.02.009
https://doi.org/10.1016/j.arth.2018.02.019
https://doi.org/10.1016/j.arth.2018.02.019
https://doi.org/10.1002/acr.21880
https://doi.org/10.1038/s41366-020-00718-w

International Orthopaedics

10.

11.

12.

13.

14.

15.

16.

17.

18

Pozzobon D, Ferreira PH, Blyth FM et al (2018) Can obesity and
physical activity predict outcomes of elective knee or hip surgery
due to osteoarthritis? A meta-analysis of cohort studies. BMJ
Open 8:e017689. https://doi.org/10.1136/bmjopen-2017-017689
Chaudhry H, Ponnusamy K, Somerville L et al (2019) Revision
rates and functional outcomes among severely, morbidly, and
super-obese patients following primary total knee arthroplasty: a
systematic review and meta-analysis. JBJS Rev 7:e9. https://doi.
org/10.2106/JBJS.RVW.18.00184

Kerkhoffs GMMI, Servien E, Dunn W et al (2012) The influence
of obesity on the complication rate and outcome of total knee
arthroplasty: a meta-analysis and systematic literature review.
J Bone Jt Surg 94:1839-1844. https://doi.org/10.2106/JBJS.K.
00820

Ares O, Castellet E, Maculé F et al (2013) Translation and valida-
tion of “The Knee Society Clinical Rating System” into Spanish.
Knee Surg Sports Traumatol Arthrosc Off J ESSKA 21:2618—
2624. https://doi.org/10.1007/s00167-013-2412-4

Teichtahl AJ, Quirk E, Harding P et al (2015) Weight change fol-
lowing knee and hip joint arthroplasty—a six-month prospective
study of adults with osteoarthritis. BMC Musculoskelet Disord
16:137. https://doi.org/10.1186/s12891-015-0598-y

Duchman KR, Gao Y, Phisitkul P (2014) Effects of total knee
and hip arthroplasty on body weight. Orthopedics 37:€278—e285.
https://doi.org/10.3928/01477447-20140225-61

ChenJY, Xu S, Pang HN et al (2018) Change in body mass index
after total knee arthroplasty and its influence on functional out-
come. J Arthroplasty 33:718-722. https://doi.org/10.1016/j.arth.
2017.10.046

Foran JRH, Mont MA, Etienne G et al (2004) The outcome
of total knee arthroplasty in obese patients. J] Bone Joint Surg
Am 86:1609-1615. https://doi.org/10.2106/00004623-20040
8000-00002

Stets K, Koehler SM, Bronson W et al (2010) Weight and body
mass index change after total joint arthroplasty. Orthopedics
33:386. https://doi.org/10.3928/01477447-20100429-13

Chen JY, Lo NN, Chong HC et al (2016) The influence of body
mass index on functional outcome and quality of life after total
knee arthroplasty. Bone Jt J 98-B:780-785. https://doi.org/10.
1302/0301-620X.98B6.35709

@ Springer

19.

20.

21.

22.

23.

24.

25.

26.

Limnell K, Jimsen E, Huhtala H et al (2012) Functional ability,
mobility, and pain before and after knee replacement in patients
aged 75 and older: a cross-sectional study. Aging Clin Exp Res
24:699-706. https://doi.org/10.3275/8718

Zeni JA, Snyder-Mackler L (2010) Most patients gain weight in
the 2 years after total knee arthroplasty: comparison to a healthy
control group. Osteoarthritis Cartilage 18:510-514. https://doi.
org/10.1016/j.joca.2009.12.005

Pellegrini CA, Song J, Semanik PA et al (2017) Patients Less
Likely to Lose Weight Following a Knee Replacement: Results
From the Osteoarthritis Initiative. JCR J Clin Rheumatol 23:355-
360. https://doi.org/10.1097/RHU.0000000000000579

Jones CA, Cox V, Jhangri GS, Suarez-Almazor ME (2012) Delin-
eating the impact of obesity and its relationship on recovery after
total joint arthroplasties. Osteoarthritis Cartilage 20:511-518.
https://doi.org/10.1016/j.joca.2012.02.637

Vincent HK, Vincent KR (2008) Obesity and inpatient rehabilita-
tion outcomes following knee arthroplasty: a multicenter study.
Obes Silver Spring Md 16:130-136. https://doi.org/10.1038/oby.
2007.10

Jiang Y, Sanchez-Santos MT, Judge AD et al (2017) Predictors
of patient-reported pain and functional outcomes over 10 years
after primary total knee arthroplasty: a prospective cohort study.
J Arthroplasty 32:92-100.e2. https://doi.org/10.1016/j.arth.2016.
06.009

Baker P, Muthumayandi K, Gerrand C et al (2013) Influence of
body mass index (BMI) on functional improvements at 3 years
following total knee replacement: a retrospective cohort study.
PLoS ONE 8:e59079. https://doi.org/10.1371/journal.pone.00590
79

Mizner RL, Petterson SC, Clements KE et al (2011) Measuring
functional improvement after total knee arthroplasty requires both
performance-based and patient-report assessments: a longitudinal
analysis of outcomes. J Arthroplasty 26:728-737. https://doi.org/
10.1016/j.arth.2010.06.004

Publisher's note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1136/bmjopen-2017-017689
https://doi.org/10.2106/JBJS.RVW.18.00184
https://doi.org/10.2106/JBJS.RVW.18.00184
https://doi.org/10.2106/JBJS.K.00820
https://doi.org/10.2106/JBJS.K.00820
https://doi.org/10.1007/s00167-013-2412-4
https://doi.org/10.1186/s12891-015-0598-y
https://doi.org/10.3928/01477447-20140225-61
https://doi.org/10.1016/j.arth.2017.10.046
https://doi.org/10.1016/j.arth.2017.10.046
https://doi.org/10.2106/00004623-200408000-00002
https://doi.org/10.2106/00004623-200408000-00002
https://doi.org/10.3928/01477447-20100429-13
https://doi.org/10.1302/0301-620X.98B6.35709
https://doi.org/10.1302/0301-620X.98B6.35709
https://doi.org/10.3275/8718
https://doi.org/10.1016/j.joca.2009.12.005
https://doi.org/10.1016/j.joca.2009.12.005
https://doi.org/10.1097/RHU.0000000000000579
https://doi.org/10.1016/j.joca.2012.02.637
https://doi.org/10.1038/oby.2007.10
https://doi.org/10.1038/oby.2007.10
https://doi.org/10.1016/j.arth.2016.06.009
https://doi.org/10.1016/j.arth.2016.06.009
https://doi.org/10.1371/journal.pone.0059079
https://doi.org/10.1371/journal.pone.0059079
https://doi.org/10.1016/j.arth.2010.06.004
https://doi.org/10.1016/j.arth.2010.06.004

	Patients lose weight after a total knee arthroplasty: myth or reality?
	Abstract
	Background 
	Objectives 
	Methods 
	Results 
	Conclusion 

	Introduction
	Material and methods
	Statistical analysis

	Results
	Discussion
	References


