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ABSTRACT
Background

Primary Total Knee Replacement (TKR) is one of the most commonly performed elective
orthopaedic procedures globally. Many of the patients undergoing this type of surgery are
overweight or obese. In the UK clinical commissioning groups have imposed arbitrary Body
Mass Index (BMI) thresholds for TKR surgery. Many obese patients undergoing TKR believe

they will lose weight following the procedure because of increased mobility.
Aim
This paper aims to present the findings of a scoping literature review about the relationship

between obesity and primary TKR and to make recommendations for clinical practice,
education and policy

Methods

A scoping literature review investigated the impact of BMI/body weight on the need for TKR,
the impact of body weight and or BMI on patient outcomes following TKR; weight loss/gain
following TKR and the implications of obesity on cost of TKR.

Findings

Seventy-one papers were included in the review. Seven studies reported statistically
significant associations between increased BMI/obesity with the need for TKR. Thirty of the
studies reported worse outcomes for obese patients compared to non-obese comparators.
Forty of the studies reported no difference between obese and non-obese participants
including some where outcomes of obese patients were better than non-obese comparators.
Eight studies reported on changes to weight before and after TKR, 3 of the studies reporting
a higher percentage losing weight than gaining weight and 4 studies reported obese patients
gained weight. The 8™ study reported morbidly obese patients largely returned to their

baseline BMI postoperatively.



Conclusion

The findings of the review challenge the legitimacy of setting BMI thresholds to control
access to TKR surgery. There is an urgent need to develop evidence based approaches to
support weight loss and weight management for this group of patients. Obese patients
undergoing TKR should receive specific information regarding potential additional risk of
complications and poorer outcomes. There is a need for health promotion regarding the
association of being overweight/ obese in young adulthood and developing osteoatrthritis of
the knee joints requiring TKR in middle and older age.
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Title: The relationship between obesity and primary Total Knee
Replacement: A Scoping Review of the Literature

INTRODUCTION
This paper aims to present the findings of a scoping literature review about the relationship

between obesity and primary Total Knee Replacement (TKR). The review includes papers
relating to the impact of BMI/body weight on development of osteoarthritis of the knee joint
necessitating TKR, the impact of body weight and or BMI on early, mid and long term patient
outcomes following TKR, weight loss/gain following TKR and the implications of obesity on
cost of TKR.

Background
Primary TKR is one of the most commonly performed elective orthopaedic procedures

globally. The National Joint Registry (NJR), 2018 reported 102,177 primary TKRs were
carried out in 2017 across England and Wales. The most common reason for patients
requiring TKR is osteoarthritis (OA) of the knee, with 98% of the replacements reported to
NJR in 2015 attributing OA as the reason for replacement. Increasing numbers of people
with severe OA of the knee joint requiring TKR is a global challenge in the developed world
with TKR in-patient costs exceeding $9 billion in 2008 in the USA alone the highest
aggregate cost among the ten procedures for which demand is growing fastest. Between,
2005-2030 the demand for primary TKR in the US is projected to grow by 673% or 3.48
million procedures annually (Tomek et al, 2012).

Obesity is known to be a risk factor contributing to OA due to increased weight load and
altered mechanical axis on weight bearing joints including the knee. The World Health
Organisation (WHO) divides obesity into 3 BMI classifications: obese 1 30-34.9, obese 2 35-
39.9 and obese 3>or equivalent 40) and overweight as 25-29.9.

The average BMI of patients undergoing primary TKR in the UK in 2017 was 30.92 (obese)
and 67% of patients who underwent TKR in this year were either overweight or obese (NJR,
2018). An editorial by Jester (2019) points out this is not a unique situation for England; the
New Zealand NJR (2017) reported that the average BMI for patients undergoing primary
knee replacement in 2010-2016 was 28.92 (overweight) in a range of 14-64.3 and the
Swedish knee arthroplasty register (2017) reported that patients undergoing primary TKR in
2017 had a BMI of 35+ ranging from 0-40% across the centres.

A report by The Royal College of Surgeons (RCS, 2016) reported over a third of clinical

commissioning groups (CCGs) in England are restricting access to routine surgery such as



hip and knee replacements until patients stop smoking or lose weight. The report additionally
highlights that 22% of commissioning bodies are placing mandatory weight thresholds on
referral for hip and knee replacement surgery. The College said that policies to deny or delay
access to surgery for smokers and overweight patients contravened national clinical
guidance. In practice these restrictions for referral for THR or TKR vary nationally in the UK
and can range from a BMI less than 35 to 40. It is important to establish the evidence base
to support denying access to TKR based on BMI and or weight and identify if there are
additional risks or complications for obese patients undergoing TKR compared to normal
weight patients, which need to be highlighted to patients to ensure consent to surgery is well
informed and to plan for the management of additional risks. This provides the rationale for

this scoping review.

Methods
The aim of the scoping review was to establish if obesity influences clinical outcomes and

cost following primary TKR in the short, medium and long term, if obese patients gain or lose

weight following TKR and if obesity contributes to the need for TKR.

A scoping review has been defined as a process of mapping the existing literature or
evidence base (Arksey & O’Malley, 2005) and to identify parameters and gaps in a body of
literature (Armstrong et al, 2011). One fundamental trait of scoping reviews, which differ from
other systematic reviews, is the purpose to provide an overview of what information is
available, rather than a focus on the quality of the included studies (Armstrong et al, 2011,
Peters et al., 2015). However, scoping reviews still must adopt a systematic approach to
ensure rigour and reporting of findings. This scoping review used the 5 stage approach
suggested by Arksey & O’Malley (2005) detailed in table 1.

INSERT TABLE 1 HERE

The review questions were:

Does obesity influences clinical outcomes and cost following primary TKR in the short,

medium and long term?

Does obesity contribute to the need for TKR?



Do obese patients gain, maintain or lose weight following TKR?
Identifying relevant studies

A search of databases (Medline, Cinahl, Web of Science, Cochrane & Psychinfo) was
carried out in 2019 using the key words and synonyms and truncation terms detailed in table
2. Boolean indices AND/OR were used to combine the key terms. Additionally, a hand
search of the reference lists from the identified articles was carried out along with a search
on Google Scholar to identify any further sources within the grey literature.

INSERT TABLE 2 HERE

Study selection
The inclusion criteria were primary research papers and review papers from 1999 to 2019

written in English which reported on the impact of obesity on outcomes following primary
TKR or the relationship between obesity and development of OA of the knee necessitating
TKR and studies that reviewed the impact of obesity on cost of TKR. Editorials,
commentaries, conference abstracts and papers that only included revision surgery were

excluded.

Charting the data
In total 104 full papers were reviewed and 71 were included. Details of the stages of review

and exclusion are provided in the PRISMA chart (Moher et al, 2009) (Figure 1). The search
parameters were developed and agreed by both authors and the searches were carried out
by the by the 2" author. The first author reviewed all titles and abstracts against the
inclusion criteria and then discussed with the 2" author reasons for exclusion. This process
was replicated for the full text reviews and the reasons for exclusion were documented and
verified by both authors. A summary of the 71 included papers and their key findings is
provided in table 3. Discussion of the key findings is presented later in the paper. (This may
have to be a Web link)

INSERT FIGURE 1 HERE

INSERT Table 3 HERE OR LINK TO ACCESSORY FILE

COLLATING, SUMMARISING AND REPORTING THE RESULT
The papers originated from 17 countries as detailed in figure 2, with the largest number of

papers coming out of the USA and then the UK. This is not surprising based on the



demographic of these countries and prevalence of obesity. However, obesity is no longer
just considered a problem in high income countries, with WHO reporting overweight and
obesity are now dramatically on the rise in low- and middle-income countries, particularly in

urban settings and this is reflected in these findings.

INSERT FIGURE 2 HERE

Papers were published consistently every year from 2001 to 2019 with peaks in outputs in
years 2018 and 2019 as demonstrated in figure 3. This is likely to be explained by increasing
demand for primary TKR and clinicians seeing increasing numbers of patients who are
obese/morbidly obese and requiring TKR. The setting of arbitrary BMI thresholds by many

commissioning groups in England may also have stimulated an interest in the topic.

INSERT FIGURE 3 HERE

There was some variability in how obesity was categorised across the studies, but the
majority 64 from 71 (see figure 4) did not use the WHO BMI classifications as detailed earlier
in this paper.

INSERT FIGURE 4 HERE

For the studies that did not use the WHO classifications there was little explanation or
justification of the categorisation of groups by BMI used and at times it seemed that these
categories were either arbitrary or decided upon to suit the chosen method of comparison
which potentially introduced bias into the research. Six studies used weight rather than BMI
or used both weight and BMI. Differentiation between weight and obesity is important as one
is an absolute measure and the other a relative one (Spicer et al, 2001), whereas body

weight may be predictive of increased failure, BMI may not (Schurman et al 1989).

The number and type of outcomes (see figure 5) included in each study varied considerably
and often there was a lack of justification of the primary outcome measure chosen. The type
of outcomes included were associated with the length of follow up, so typically those with a
follow up period of less than 3 months focused on intra-operative factors, early postoperative

complications, length of stay (LoS) and re-admissions, whereas those with longer follow up



periods included changes in BMI/weight, implant issues and revision surgery. The most
commonly included patient reported outcome measures (PROMs) included the Oxford Knee
Score (OKS), Knee Society Score (KSS), with its sub-scales of Knee Society Function Score
(KSFS) and Knee Society Knee Score (KSKS), Knee Injury and Osteoarthritis Outcome
Score (KOOS), The Western Ontario and McMaster Universities Arthritis IndexWestern
(WOMAC) and Functional Joint Score (FJS).

INSERT FIGURE 5 HERE

Sample sizes varied considerably and were associated with the design of the studies (see
figure 6), smaller sample sizes tended to be one centre prospective comparative studies and
those with very large numbers retrospective analysis of case notes or logistic regression
analyses of hospital provider or national data bases.

INSERT FIGURE 6 HERE

The length of follow up varied from to the point of discharge from hospital to 15 years
following TKR (see figure 7). Length of follow up was not applicable in 9 of the studies as
they focused on prediction of risk, rather than follow up of patients.

INSERT FIGURE 7 HERE

The studies included used various designs as detailed in table 4 and were fairly evenly split
between prospective/ retrospective designs and designs to determine risk and cost.
Retrospective designs are inherently weaker than prospective designs because the data
may well have been collected for another purpose rather than the study e.g. patient notes,
data bases for coding purpose which can result in inaccurate or missing data. Also
participant re-call can be affected by time elapsing between the event and when the data is
collected (Mann, 2003).

INSERT TABLE 4 HERE



The aim of this scoping review was to determine if obesity impacted on outcomes following
primary TKR, costs of TKR surgery and after care, if patients gained or lost weight following
TKR and if obesity influenced the need for TKR. The key findings of the 71 studies can be
found in table 3. A number of the studies reported on outcomes in more than one category
e.g. postoperative outcomes and weight changes.

Weight change following TKR
Eight of the studies reported on changes to weight before and after TKR (Dowsey et al,

2010; Keeney et al, 2019; Naylor et al, 2019; Riddle et al, 2013; Stets et al, 2010; Unver et al
2009). The studies considered clinically significant weight gain or loss to be >5% of patients
baseline weight. The findings varied with 3 of the studies reporting a higher percentage
losing weight than gaining weight (Naylor et al, 2019; Stets et al, 2010; Zan et al, 2019).
However 4 studies reported obese patients gained weight (Dowsey et al, 2010; Riddle et al,
2013; Chen et al, 2018 & Unver, 2009). The 8" study reported morbidly obese patients
largely returned to their baseline BMI postoperatively, but pre-op weight loss of 20 pounds or
more even if not sustained helps drive down cost (Keeney et al, 2019). Obese and morbidly
obese patients often believe they will lose weight and sustain weight loss following TKR in
the belief that their improved mobility will support weight loss, however the findings of this
review do not support that assumption and supports the need for these patients to receive

advice and support on weight loss and weight management prior to and following TKR.

Impact of obesity on outcomes following TKR
As demonstrated in figure 7 length of follow up varied considerably as did the number and

type of postoperative outcomes included within the studies (see figure 5) and often within
individual studies’ findings reporting no differences between obese and non-obese
participants, but also findings indicating worse outcomes for obese participants. Forty of the
studies reported no difference between obese and non-obese participants including some
where outcomes of obese patients were better than non-obese comparators. Across these
40 studies there were a good range of follow up periods ranging from 30 days (Foreman et
al, 2019) to 10 years (Burn et al, 2019) which enabled both short term complications and
outcomes such as surgical site infection (SSI), deep vein thrombosis (DVT), length of
hospital stay (LoS), surgical time and longer term outcomes such as revision rates,

osteolysis and patient reported outcome measures (PROMS) such as WOMAC, KSS, OKS



to be included. A number of these 40 studies specifically recommended that obese patients
should not be denied access to TKR as their clinical outcomes and symptom relief were
good (Collins et al, 2017; Hakim, 2019, Issa et al, 2013, Rajgopal, 2008); Steinhaus, 2019).

Thirty of the studies reported worse outcomes for obese participants compared to non-obese
comparators with follow up periods across these studies ranging from 30 days (George et al,
2018) to 15 years (Foran et, 2004; Zhang, 2015)) again affording the inclusion of a wide
range of early and late complications and outcome measures. A humber of these studies
reported an increased cost of TKR surgery and rehabilitation for obese participants
compared to non-obese participants (Kim, 2010; Vincent & Vincent, 2008). However, despite
reporting poorer outcomes for obese participants the authors of these studies did not
counsel against obese patients having access to TKR, but advised to develop and test
interventions that support weight loss in this group of patients (Dowsey & Choong, 2008) and
informed that their postoperative outcomes may not be as good as those of non-obese
patients (Issa et al, 2013) and they maybe at higher risk of certain complications such as
post- operative infections (Namba et al, 2005).

Obesity influencing the need for TKR
Seven of the studies reported on the relationship between obesity and the predicted need for

TKR (Ackerman et al, 2019; Bournel, 2007; Changulani et al, 2008; Harms et al, 2007;
Heisel et al, 2005; Liu et al, 2007 & Wang, 2013). All of the studies reported statistically
significant associations between increased BMI/obesity with the need for TKR. Ackerman et
al (2019) reported that the projected growth in obesity rates in Australia would result in an
additional 24,707 TKR costing AUD$521 million and Bourne (2007) reporting that people
with a BMI>40kg/m having a 32.73 fold increased risk than a non-obese person of needing a
TKR. A significant finding regarding risk was highlighted by Wang (2013) that greater weight
and BMI at age 18-21 years and middle age and persistent overweight in the years in
between posed significant risk of needing TKR between. There is strong and consistent
evidence across these studies of the need for people to be supported to lose weight and

manage their weight from an early age to avoid the risk of needing TKR in later life.

CONCLUSION AND IMPLICATIONS FOR PRACTICE/POLICY
This scoping review has found that there is mixed evidence regarding if obesity/morbid

obesity impacts on outcomes and incidence of complications following TKR in the short,
medium and long term, with 40 studies reporting equivocal/better outcomes for obese
participants and 30 reporting worse outcomes, but even in the studies reporting poorer

outcomes the authors still recommended that TKR offered good relief of symptoms for obese



patients and that obese people should not be denied access to TKR. This challenges the
legitimacy of the application of arbitrary BMI thresholds by those that commission TKR
surgery denying access to patients until they can achieve sufficient weight loss to reach the
threshold imposed. This raises the issue of if the BMI thresholds set by commissioners are
based on economic grounds alone. The findings of the review do indicate that obese
patients should be fully informed of their potential increased risk of certain complications and
poorer outcomes compared to non-obese counterparts to ensure their consent is fully
informed. In addition nurses and the wider team involved in assessing and preparing
patients prior to TKR need to advise patients that weight loss will not automatically happen
just because their mobility increases following TKR. There is currently a dearth of evidence
regarding what methods of support/intervention for weight loss are most effective in this
group of patients and there is an urgent need to generate this evidence. The clinical teams
supporting these patients both in primary care and specialist orthopaedic services need to
be appropriately trained in evidence based interventions to support weight loss for patients in
the pre and post- operative phases of care. The review also highlights the need for urgent
public health intervention regarding weight management in early adulthood to reduce risk of

developing end stage OA of the knee joints necessitating TKR in middle/older age.
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Table 1

5 stages of a scoping review

TABLES AND FIGURES

Identify the review question

Identify the relevant studies

Study selection

Charting the data

gl bl W N

Collating, summarising and reporting the results

Table 2

Details of search terms

Key word Synonym Truncation terms

Obesity Overweight/ morbidity Obese/ morbid* obesity /
obesity/high body mass index/ high BMI/ obes* or morbid
osteoarthritis of Knee obes*/

Primary Total Knee Replacement TKR/ Primary TKR/ Total Knee Knee Arthroplast*/

Joint replacement/ Total Knee
replacement surgery/ Total
Joint Arthroplasty/ Total Knee
replacement / Knee
Arthroplasty, Knee Replacement

Total Joint Arthroplast*

Arthroplast* /Knee
Replacement

PROMS/ Patient reported
outcomes measures

Oxford Knee score/ Loosening/
Osteolysis/ DVT / Pain/ Late
sepsis/ Early superficial wound
infection/ adverse effect/
Surgical wound infection/
Stiffness/ Arthroplasty
contractures

OKS/ Post —operative
complication*/ Early
superficial wound
infection*/ adverse effect*/
Surgical wound infection*




Table 4

Design type

Research study design

No. of studies

A cost identification study

Case controlled study

Case matched study performed retrospectively on the prospectively data

Cohort study - correlation between obesity and age at TKR

Comparative study

Comparison of TJA Viz Normal population

Cross sectional Retrospective study

Design Receiver Operator Characteristic (ROC) analysis

Epidemiological modelling

Longitudinal Prospective study

Meta-analysis

N|lR|R|R|R[R|R[R[R[R|[R

Prospective comparison

[N
N

Prospective dynamic cohort design

Prospective follow-up study

N| PP

Prospective longitudinal cohort study

Prospective longitudinal observation study

Prospective study

Prospective study and case match comparison of obese vs non-obese group

Retrospective analysis

Retrospective case-controlled comparison

Retrospective comparison

Retrospective data base analysis

Retrospective logistic regression

Retrospective matched cohort

Retrospective review

Retrospective review of care notes

Grand Total




Fig.1. PRISMA Flow diagram of the study selection for Search 1

J [Identification J

Records identified through database Additional records identified
searching through other sources
(n=234) (n=13)

[ Included J [ Eligibility J [Screening

Records after duplicates removed

(n=247)

v
Records screened R Records excluded

(n=247 ) - (n= 143)

v
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n=104) (n=33)

A

Studies included in
qualitative/quantitative
synthesis
(n=71)




Fig.2. Country of origin of papers
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Fig.4. No of studies using WHO classifications of obesity
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*Miscellaneous: Association between obesity and age at which TKR undertaken, Discharge
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Fig.6. Sample sizes
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Table 3: Summary table of included studies

No.

Author

Title

Key Findings

Ackerman,I.N.;
Bohensky,M.A.; Zomer,E.
et al

(2019)

The projected burden of
primary total knee and hip
replacement for osteoarthritis
in Australia to the year 2030 he
projected burden of primary
total knee and hip replacement
for osteoarthritis in Australia

Australia - Design — epidemiological modelling using available population-level data. 2
wt. categories, no sample size as predictive modelling. Key findings-The incidence of
TKR is estimated to rise by 276% by 2020 from 2013 and projected growth in obesity
rates would result in an additional 24,707 TKRs costing AUD$521 million.

Agarwala,S.; Jadia,C.;
Vijayvargiya,M. (2018)

Is obesity a contra -indication
for a successful TKR?

Indian study retrospective evaluation to assess the influence of obesity on TKR
outcomes. Follow up minimum 14 months mean follow up 60.9 months. N=402 TKRs in
213 patients (seem to do a lot of bilateral 189). 1 category only non-morbidly obese
(BMI 30.01-39.91).0utcomes included_ wound healing, infection DVT, KSS, loosening,
pain. Key findings the outcome of non-morbidly obese patients and non- obese patients
is comparable and complication rates are not different. The sample achieved good
functional outcomes. They compared their findings with the literature for non-obese
patients (no control group).

Amin , Pattern, Cook,
and Brenkel (2006)

“Does obesity influence the
clinical outcome at five years
following total knee
replacement for osteoarthritis?”

Scotland- Prospective follow up to 60 months, included comparison of absolute body
weight as well as BMI, measures included mortality, superficial and deep infection, DVT,
revision rates. Key finding -Obesity did not influence outcome 5 years following TKR.

Baker,P.; Petheram,T.;
Jameson,S. et al 2012

The association between body
mass index and the outcomes of
total knee arthroplasty.

UK, n=13,673 (NJR), follow up 6 months. 3 BMI categories (15-24.9;25-39.9;40-60).
Outcome measures- Oks, EuroQol 5D index, EuroQol 5D visual analogue scale, patient
reported complications. Key findings — obese group reported stat sig more incidence of
wound problems, but improvement in PROMS were similar irrespective of BMI.

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

UK, Retrospective cohort study (1 institutional arthroplasty register), 4 wt.-categories,
n=1367. Outcome measures- WOMAC, SF36, patient reported satisfaction & 1 QoL
guestion. Follow up 3 years post —op. Key findings- Obese and morbidly obese patients
gain as much functional benefit from TKR as patient with lesser BMI indexes up to 3
years post op. At 3 years obese patients (categories 2 & 3) were significantly less
satisfied with outcome than normal BMI group and their QoL in respect of having the
surgery again was lower.




6. | Benjamin, Tucker, and Is obesity a contraindication to No difference between obese and non-obese groups in theatre time, LOS, local wound
Ballesteros, bilateral total knee complications, KSS but systemic complications 5 times higher in obese group for uni-
(2001) arthroplasties under one lateral but not bi-lateral at six months.

anaesthetic?

7. | Bordini, Stea, Cremonini, | Relationship between obesity No difference in revision rates or incident of complications based on BMI (limitation —
Viceconti, De Palmai and | and early failure of total knee follow up period 18 months min and max 5 years. Also no Qol or PROM data or if
Toni (2009) prostheses. patients lost weight).

8. | Bourne,R.B. (2007) Role of obesity on the risk for Risk for overweight category 3.20 fold higher than normal weight and 8.53 fold higher -

total hip or knee arthroplasty. obese and 18.73 fold for 35-39.9 kgm2 and 32.73 fold >40 kg/m2. Concludes with other
studies that obesity plays a role in both initiating or accelerating hip, and particularly
knee arthritis.

9. | Brown,M.J.C.; Vella- Predicting patient reported UK, retrospective data base analysis, n=268. Outcome measures-, OKS, 12 month follow
Baldacchino,M.; outcome in total knee up, No categories as BMI was considered as a continuous variable. Key findings BMI
O'Flaherty,E. et al 2018 arthroplasty using body mass was an independent predictor or OKS pre-op, at 12 months and change in OKS i.e.

index and limb measurements patients with a higher BMI likely to have a lower initial score, a lower 12 month score
and as a smaller overall improvement (but doesn’t give threshold for higher BMI).

10. | Burn,E.; Edwards,C.J.; The impact of BMI and smoking | UK study aimed to look at 10 year risk of revision with association with BMI. N=10,260
Murray,D.W et al (2019) on risk of revision following hip | from a data base and compared to hospital in-patient records. Design prospective

and knee replacement surgery. | dynamic cohort design. Study focused on estimated risk of revision. Key finding BMI not
associated with risk of revision

11. | Changulani,M.; The relationship between Statistically significance with BMI reached 35 or more. Morbid obesity association with
Kalairajah,Y.; Peel,T,; obesity and the age at which hip | a premature requirement for TKR. The mean age of morbidly obese patients was 13
Field,R.E. and knee replacement is years less than normal weight group. The study concludes that severe obesity is
(2008) undertaken. associated with a premature requirement for hip and knee replacement.

12. | Chen,J.Y,; Xu,S.; Change in Body Mass Index Singapore-n=7,733. Follow up 2 years. Outcome measures-OKS, KSFS, KSKS, physical
Pang,H.N.; Tay,D.K.J et al | After Total Knee Arthroplasty and mental components of SF36, natural WT. changes pre and post op. Prospective
2018 and Its Influence on Functional cohort study. Key findings 14% had a reduction in BMI, 65% maintained, 21% gained.

Outcome Changes in BMI did not influence functional outcomes or survival rate. NB the BMI
before TKR was over- weight rather than obese.

13. | Christensen,T.C; Effects of physical parameters USA n=22,243 (knees), prospective analysis of single institutions joint registry. Outcome

Wagner,E.R.;
Harmsen,W.S. et al 2018

on outcomes of total knee
arthroplasty

measure- revision rates, mechanical failure, aseptic loosening, re-operation, infection,
DVT,PE and rates of MUA. Mean follow-up 5.4 years. Differentiated between BMI, body
surface area, body mass and height as separate analyses. Key findings- Higher BMI,




body surface area, body mass & height strongly associated with rates of revision,
aseptic loosening and other common complications. E.g. a tall patient with a high BMI
more at risk than a shorter patient with equally high BMI.

14. | Collins,R.A; Does obesity influence clinical No difference found in the overall complication rates or implant survival up to 9 years.
Walmsley,P.J.; Amin,A.K.; | outcome at nine years following | Recommended that obese patients should not be denied TKR as their clinical outcome
Brenkel,l.).; Clayton,R.A. total knee replacement? scores = symptom relief good up to 9 years.

(2012)

15. | Collins,J.E.; Donnell- Effect of .Obesity on Pain and WOMAC pain and function — mean difference across time points and found no
Fink,L.A.; Yang,H.Y.; Functional Recovery Following difference between 5 weigh groups. Satisfaction levels no difference measured with 1
Usiskin,l.M.; Lape,E.C,; Total Knee Arthroplasty. guestion about overall satisfaction with the surgery following TKA.

Wright,J.; Katz,J.N.;
Losina,E. (2017)

16. | Correa-Valderrama,A,; Relationship between Body N=482 follow up minimum of 45 days. Design retrospective. Colombia categories (3) all
Stangl-Herrera,W.; Mass Index and Complications less than BMI 40. Outcomes infection, mechanical complications & thromboembolic
Echeverry-Velez,A. et al during the First 45 Days after events. Key finding no significant relationship between early complications and BMI.
(2019) Primary Total Hip and Knee

Replacement: A Single-Center
Study from South America.

17. | Deshmukh, RG; Hayes, JH; | Does body weight influence After controlling for confounding factors such as co-morbidly TKR resulted in prompt
Pinder, IM (2002) outcome after total knee and definite improvement of QoL and knee function up to 12 months. No difference

arthroplasty? A 1-year analysis. | found between any variables including BMI in the short term.

18. | Dowsey, MM; Choong, P | Early outcomes and Increase history of CVD and diabetes in obesity groups. Increased costs for admission
FM (2008) complications following joint and episode of care costs for obesity group due to incidents of adverse events and

arthroplasty in obese patients: a | complications. Increase in obese group and readmissions and presentations to ED in 12

review of the published reports. | months but no differences in LoS. Authors highlight that they do not wish to limit TKA
amongst obese patients but rather recommend the need to develop and test
interventions that target weight loss in obese patients undergoing TKA.

19. | Dowsey, MM; Liew, D; Economic burden of obesity in Obesity has been found to be a specific risk factor for joint infection, but only studies

Choong, P FM (2011)

primary total knee arthroplasty.

with large samples are able to detect this as incident of deep infection relatively low 1-
2%. Of studies reported only larger ones concluded link between obesity and infection.
Smaller studies reported no difference.




20.

Dowsey,M.M.; Liew,D.;
Stoney,J.D.; Choong,P.F.
(2010)

The impact of pre-operative
obesity on weight change and
outcome in total knee
replacement: a prospective
study of 529 consecutive
patients.

At 12 months- clinically significant at loss >5% occurred in 12.6% of the obese group,
but 21% gained weight. International knee score changed less in obese and morbidly
obese group than normal group p=0.016. Adverse events/ complications, joint
infection, pain and locking, superficial wound all statically higher in obese/ morbidly
obese compared to normal. Authors recommend that obese patients should be
counselled about a poor functional outcomes after TKR as well as the risk of weight gain
and a higher risk of adverse effects for the first 12 months after surgery,

21. | Foran, J.R.; Mont,M.A.; Total knee arthroplasty in obese | USA, n=60 (TKRs not pts), follow up 15 years, 2 wt categories. Retrospective matched
Rajadhyaksha, A.D et al patients: a comparison with a cohort comparison. Outcomes KSS (objective scores) & revision rates. Key findings- at
2004 matched control group final follow up obese group has lower overall KSS objective scores compared to non-

obese group. Obese group had more failures at the final follow up (but not statistically
significant).

22. | Foran, J.R.; Mont,M.A.; The outcome of total knee USA n=156 (TKRs not patients), follow up minimum of 5 years. 3 wt. categories.
Etienne,G,; arthroplasty in obese patients Outcome measures- (KSS objective and functional scores), patellar-femoral symptoms,

activity level and complications. Key findings morbidly obese group had a significantly
higher revision rate than non-obese group. No difference in activity levels,
perioperative complications or radiographic results (osteolysis).

23. | Francois, E.L.; Abdel,M.P.; | Incidence of Patella Baja Before | USA, 6 BMI categories, n=5089, retrospective review, outcomes- incidence of patella
Sousa,P.L.; et al (2019) and After Primary Total Knee baja pre and post op, Key findings- increased incidence of pre-op patellar baja in higher

Arthroplasty Based on Body BMI groups to compared to normal. Post-op no difference, but mean change of Insall-
Mass Index Salvati ratio (ISR )significantly higher in obese categories compared to normal i.e. TKR
corrected patellar baja more in obese patients. ? length of follow up missing.

24. | Foreman, C.W.; Total Joint Arthroplasty in the USA. Sample size 609. 2 BMI Cat. =40 0. 30 days follow-up for weight but only 30 days

Callaghan,].].; Brown,T.S
et al (2019)

Morbidly Obese: How Body
Mass Index >/=40 Influences
Patient Retention, Treatment
Decisions, and Treatment
Outcomes

for complications. Retrospective cohort study. Outcomes — overall complications SSI,
readmission rates, surgical duration and LoS. Key finding — no difference in any
outcome at 30days.




25. | George, J; Piuzzi, N.S; Ng, | Association Between Body Mass | USA, n=150,934, follow-up to 30 days. Retrospective review of national surgical data
M; et al (2018) Index and Thirty-Day base making comparison based on BMI as a categorical variable. 4 categories of BMI.

Complications Outcomes- re-admission rates, mortality, reoperation, superficial infection, PJI,

After Total Knee Arthroplasty dehiscence, DVT, PE, pneumonia, UTI, renal failure, re-intubation. Key findings-Obesity
places patients at increased risk of adverse events and re-admission, although that risk
is dependent on the level of obesity.

26. | Giesinger,J.M.; Loth,F.L.; Patient-reported outcome Austria, n=402, follow-up 12 months, 5 BMI categories, outcome measures OKS, EQ5D-
MacDonald,D.J. et al 2018 | metrics following total knee 3L, functional joint score (FJS), single question for satisfaction and willingness to
arthroplasty are influenced undergo surgery again. Design prospective comparison between 5 groups pre-op and
differently by patients' body several time points up to 12 months. Key findings- post op changes in OKS & EQ-5D-34
mass index. not associated with BMI, but associated with worse FJS scores and satisfaction, but no
difference in willingness to undergo surgery again.
27. | Gottsche,D.; Gromov,K.; Weight affects survival of Denmark- follow up mean 5.4 years, prospective population based follow up study to
Viborg,P.H et al (2019) primary total knee arthroplasty: | examine association between WT. at time of surgery and risk of revision due to aseptic
study based on the Danish Knee | loosening or infection. n=67,810. 6. categories of WT (not BMI). Key findings-

Arthroplasty Register with association of risk of all cause revision and wt. was only found in patients . 70 years and

67,810 patients and a median weighing 80-89kg and >99kgs and those weighing 45-60kgs compared to those

follow-up time of 5 years weighing 70-70Kgs. So, low wt. and high wt. both associated with increased rates of all
cause revision.

28. | Gurunathan, U; Pym,A.; Higher body mass index is not a | Australia —Retrospective review n=1665. 6 categories, follow up to point of hospital
Anderson,C.; Marshall,A. | risk factor for in-hospital discharge. Outcomes — op time, types of complications systems based, LoS.
et al 2018 adverse outcomes following
total knee arthroplasty
29. | Hakim,J.; Volpin,G.; Long term outcome of total Israel, n=292, outcome measures KSS, FSS, implant positioning, alignment of prosthesis,

Amashah,M.; Alkeesh,F.;
et al (2019)

knee arthroplasty in patients
with morbid obesity

radiolucency, SSI; design retrospective review of prospective joint registry in one
institution, Follow-up mean 10.8 years. BMI categories 3 (Key findings-marked
improvement of KSS and FKSS between pre and post op, but the morbidly obese group
had a stat. sig difference (less) improvement for morbidly obese group compared to the
2 other groups. Concluded morbidly obese patients are appropriate candidates for TKR
and enjoy the benefits




30. | Hanly,R.J.; Marvi,S.K.; Morbid Obesity in Total Knee Surgical time was significantly higher in the obese (morbidly) group. But not LoS,
Whitehouse,S.L.; Arthroplasty: Joint-Specific complications or readmissions of up to 30 days.

Crawford,R.W. (2017) Variance in Outcomes for
Operative Time, Length of Stay,
and Readmission.

31. | Hao, L; Zhang, Y; Song, W | Risk factors for infection China — n=1161, retrospective analysis of case notes. Study aim to identify risk factors
et al (2018) following primary total knee for infection following TKR. Follow up mean 1.6 years. No difference between obese

replacement. group (BMI 30+) viz non obese (2 categories) in rates of infection.

32. | Harms, S; Larson, R; Obesity increases the likelihood | Patients undergoing TKR were significantly more likely to be obese >30 than there
Sahmoun, AE; Beal, JR of total joint replacement having THR. A strong association between the need for TKR/THR and obesity in younger
(2007) surgery among younger adults. | population. Recommend primary and secondary preventions programmes aimed at

reducing obesity.

33. | Heisel, C; Silva, M; dela The effects of lower-extremity Recommended that obesity must be addressed as an independent disease and not
Rosa, M.A; Schmalzried, total joint replacement for rationalised as dependent on physical inactivity because of joint disability. No
T. P (2005) arthritis on obesity. limitations acknowledged.

34. | Issa, K; Pivec, R: Kapadia, | Does obesity affect the Found statistically similar septic and aseptic implant survivorship, mean Knee Society
B H; Shah, T; Harwin, SF; | outcomes of primary total knee | objective and function scores, radiographic outcome and length of hospital stay
Delanois, R E; Mont, M.l A | arthroplasty? between two cohorts. But obese patients had significantly higher complication rate and
(2013) achieved a lower mean postoperative UVLA activity scores. Obesity seems to have a

small but significant adverse effect on clinical outcome, nevertheless significant
improvement in clinical were sustained at 9 years after TKA. Since these obese patients
have achieved similar clinical outcomes at early to midterm follow-up the authors
conclude that it is encouraging that TKA remains the definitive treatment choice for
improvements in function and pain relief even in obese patients.

35. | Jackson,M.P.; Sexton,S.A.; | The impact of obesity on the Comparative pre and post up- HSS scores worse in obese group. Maximum knee

Walter,W.L.; Walter,W .K.;
Zicat,B.A. (2009)

mid-term outcome of
cementless total knee
replacement.

flexibility and ROM significantly worse in obese group. Prosthetic survivorship at 9 years
comparable. However the patients should be counselled that their post-operative
flexion may be less than the non-obese patient and that their overall improvement
versus the non-obese group could be reduced.




36. | Jarvenpaa, J; Kettunen, J; | Obesity May Impair the Early Obese TKA patients had more complications during the follow-up period and their short
Kroger, H; Miettinen, H Outcome of Total Knee term functional result was impaired compared to non-obese patients. The authors
(2010) Arthroplasty a Prospective suggested that obese patients are informed about the increase risk of complications

Study of 100 Patients. related to TKA and encouraged to lose weight before the operation.

37. | Jarvenpas, J; Kettunen, J; | Obesity has a negative impact Overall obese patients had poorer clinical success at final follow-up of TKA. At baseline
Soininvaara, T; Miettinen, | on clinical outcome after total the pre-operative characteristic were similar for obese non-obese patients but at a
H; Kréger, H (2012) knee arthroplasty. mean of 10.8 years follow-up, obese patients reached poorer success in KSS and ROM

values.

38. | Ji,Y.B.; Wang,C.Y.; Evaluating the effect of obesity | LoS is increased in obese groups — difficult to decipher results!

Wang,X.N.; Jin,H. (2017) on total knee arthroplasty: A
longitudinal study.

39. | Kerkhoffs,G.M.; The influence of obesity on the | Patients with a BMI >30 had more infections overall, superficial and deep requiring
Servien,E.; Dunn,W.; complication rate and outcome | surgical debridement and higher revision rate. Conclude TKR associated with higher risk
Dahm,D.; Bramer,J.A.; of total knee arthroplasty: a in both short and long term. Advise patients to lose weight and refer to MOT clinic
Haverkamp,D. (2012) meta-analysis and systematic

literature review.

40. | Keeney,B.J.; Austin,D.C,; Preoperative weight loss for 203 morbidly obese patients undergoing primary TKR. USA study retrospective

Jevsevar,D.S. (2019) morbidly obese patients regression analysis of impact of pre-operative wt loss or wt gain on outcomes including

undergoing TKR. LoS, extended LoS (at least 4 days), op time, discharge destination, physical component

score (PCS) improvement & PCS clinically meaningful improvement. Follow up WT. &
BMI 90 days pre op then pre-op assessment and then 1 year. Key findings: 5-10 pound
wt. loss did not impact on any outcomes, 20 pounds associated with shorter LoS, odds
of extended LoS and discharge destination. Patients largely returned to their baseline
BMI postoperatively, but pre-op wt. loss (20 pounds or more) even if not sustained
helps drive down costs.

41. | Kim, S.H. (2010) Morbid obesity and excessive Hospital resource consumption 7% higher in morbidly obese than non-obese patients

hospital resource consumption | (TKR) —doesn’t look at why and wasn’t based on BMI, but coding data.
for unilateral primary hip and
knee arthroplasty.
42. | Krushell,R.J.; Primary Total Knee Arthroplasty | UK- Retrospective case-controlled comparison. Mean follow-up 90 months. 2 categories

Fingeroth,R.J 2007

in Morbidly Obese Patients: a 5-
to 14-year follow-up study

(>40 viz <30). N=39. Outcomes- KSS, patient satisfaction (1 question were they satisfied
with the operation), early complications and late complications, radiographic




abnormalities (radiolucency etc). Key findings-Patient satisfaction and KSS scores
comparable, slightly higher rate of minor wound complications in MO group and
suboptimal alignment of prosthesis which may lead to increased wear and
tear/mechanical failure in the future.

43, | Liu, B; Balkwill A; Banks, | Relationship of height, weight UK, used data from the million women study (middle aged women). 5 categories of BMI
E; Cooper C; Green J and | and body mass index to the risk | (<22.5,22.5-24.9,25-27.4.27.5-29.9, 30+), also looked at HT and 5 categories of WT.
Bgr_al, Von behalf of the | of hip n=974 (women who reported having primary TKR in previous 5 years). Outcomes- risk
Million Women Study and knee replacements in of having TKR. Key findings the risk of TKR increased with both increased in HT & WT.
Collaborators 2007 middle-aged women Comparing the heaviest group >75kg with lightest <60Kg relative risk of TKR was 9.71

(NB all wts, heights were self-reports)

44. | Lozano, L.M., Tio, M., Severe and morbid obesity (BMI | No difference in surgical time between 3 groups and no difference in LoS.
Rios, J., Sanchez-Etayo, a parts per thousand yen 35
G., Popescu, D., Sastre, S. | kg/m (2)) does not increase
and Basora, M. (2015) surgical time and length of

hospital stay in total knee
arthroplasty surgery.
45. | Minarro,J.C.; Urbano- Is obesity related with BMI > 30 does not impact on incidence of PPF.
Luque,M.T.; Quevedo- periprosthetic fractures around
Reinoso,R et al the knee?
(2016)
46. | Namba,R.S.; Paxton,L,; Obesity and perioperative Highly obese patients (TKR) had significantly higher post op infection rate (1.1%) than

Fithian,D.C.; Stone,M.L.
(2005)

morbidity in total hip and total
knee arthroplasty patients.

non-obese group. Rates of medical complication (DVT PE etc.) were similar between
highly obese and highly obese groups. At follow-up highly obese TKA patients reported
higher satisfaction with surgery and improvements in pain score than non- highly obese
patients. Recommendations to highlight additional risk. Have not mentioned — support
for weight loss.




47. | Naylor, J.M; Harmer, AR; | Severe other joint disease and Up to 26 weeks no difference between obese vs non obese groups (expect better pain
Heard, R C (2008). obesity independently influence | reduction for obese groups). At 52 weeks obese group more likely use walking aid,
recovery after joint slower on timed walking and longer on timed get up and go test. Recommend that as
replacement surgery: an obesity is potentially modifiable, such patients should be referred to weight
observational study. management. However they note that the present rehabilitation programs in Australia
may be an insufficient duration as knee replacement programs cease after 6 to 8 weeks
after surgery which would appear to be before recovery in many domains have
stabilised.

48. | Naylor,J.M.; Mills,K.; Patient factors associated with Australia, n=663, Design secondary analysis of prospective 3 year outcome study. 3 year

Pocovi,N et al (2019) weight gain and weight loss follow up. Outcomes- wt. loss or wt.gain 3 years following TKR (defined as >/-5% of
after knee or hip arthroplasty body wt. considered significant). Key findings-16.1% gained wt. and 19.6% lost wt. note
limitation that wt. at baseline objectively measured but at 3 years self-reported.

49, | Nunez,M.; Lozano,L.; Good quality of life in severely Spain — case control study n=120. Wt. categories 2 (1 group normal
Nunez,E.; et al 2011 obese total knee replacement wt+overweight+class 1 obese, group 2 —obese class 2 & 3). Follow up 12 months.

patients: a case-control study Outcome measures- HRQOL (WOMAC), intra-operative difficulty, type and number of
complications before discharge (wound healing, infection, DVT). Key findings- no
difference in WOMAC dimension scores, loD and severe postoperative complication
were higher in obese group (2 & 3).

50. | Overgaard,A,; Lidgren,L.; Patient-reported 1-year Sweden, 1 year follow up, n=3,327, outcome measures- KOOS, EQ-VAS, 1 question
Sundberg,M.; et al 2019 outcome not affected by body regarding if they were satisfied with their surgery, 5 BMI categories, Design prospective

mass index in 3,327 total knee cohort comparison. Key findings KOOS & EQ-VAS scores (PROs)and patient satisfaction
arthroplasty patients not affected by BMI.

51. | Rajgopal,V.; Bourne,R.B.; | The impact of morbid obesity WOMAC and SF-36 mental health showed greater improvement in obesity group. —
Chesworth,B.M.; et al on patient outcomes after total | noted that pre-op WOMAC and SF-36 mental and physical scores are significantly worse
(2008) knee arthroplasty. for morbidly obese groups. Concluded that morbidly obese patients received significant

benefit from TKAs.

52. | Razak, HR B A; Chong, H Obesity does not imply poor Found that patients with a BMI of 30 kg/m2 or greater did not have worse ROM

C; Tan, AH C (2013)

outcomes in Asians after total
knee arthroplasty.

function after TKA compared with non-obese counterparts at 2 years after follow-up.
However the authors note that eh long term durability of the implants remains
unknown. But based on their observations and the literature they suggest that BMI
should not be used as a strong determinant for anticipating postoperative outcomes or
exclusion from surgery.




53. | Riddle, D.L.; Singh, A; Clinically Important Body TKR group 30% gained >5% body weight at 5 years compared to 19.7% of control group.
Harmsen, S.et al (2013) Weight Gain Following Knee Goes against assumption post TKR patients lose weight — the patients gain pre-op
Arthroplasty: A Five-Year weight loss and more. Weight loss program needed at preop.
Comparative Cohort Study
54. | Roche, M. Roche, Martin; | Effect of Obesity on Total Knee Incident of revision and cost of treating obese patients increases as BMI deviates from
Law, Tsun Yee; Kurowicki, | Arthroplasty Costs and Revision | the norm after a 5 year follow-up. Therefore surgeons must be active in counselling
Jennifer; et al, (2018) Rate. patients on weight optimization as part of pre-operative standards of care.
55. | Saleh, A; Mohammed, A. | Thirty Days’ Post-Operative Saudi Arabia n=778 patients/949 knees. Cross sectional retrospective chart review.
A; Bandar, K. Aet al Complications Following Total Follow up 30 days. Key finding post-operative complications increased proportionally
(2018) Knee Repla cement with BMI. Outcomes 13 complications. Not clear how analysis was completed between
incidence of complications and categories of obesity/normal wt. etc
56. | Shohat,N.; Fleischman,A.; | Weighing in on Body Mass Index | USA, 6 categories (BMI), n=8757, Outcome peri-prosthetic joint infection (PJI) within 90
Tarabichi,M. et al 2018 and Infection After Total Joint days of surgery. Key aim to establish if there is an optimal threshold for BMI above
Arthroplasty: Is There Evidence | which risk of PJI outweighs benefits of surgery. Key finding- ROC analysis did not
for a Body Mass Index demonstrate an optimal threshold.
Threshold?
57. | Sloan M; Sheth, N;, Lee Is Obesity Associated With USA, 6 BMI categories (5 compared to normal wt.), retrospective analysis (multivariate
GC. (2019) Increased Risk of Deep Vein logistic regression). Follow up 30 days. Outcomes incidence of DVT, PE, VTE n=218997
Thrombosis or Pulmonary (large data base). Key findings — no association between BMI and DVT, but association
Embolism After Hip and Knee of higher rate of PE in all BMI categories above normal.
Arthroplasty? A Large Database
Study.
58. | Spicer,D.D.; Body Mass Index as a predictor | UK, n=751 (TKRs not patients).Follow-up mean 75.9 months, 4 wt. categories, outcomes

Pomeroy,D.L.;
Badenhausen,W.E.et al
2001

of outcome in total knee
replacement

measures KSS, function scores and joint scores, revision and osteolysis rates.
Prospective comparison of obese (3 sub-categories) viz non-obese groups. Key findings-
no difference in absolute improvement scores (KSS or function) between obese and
non-obese groups. No difference in revision rates. The radiographic incidence of
osteolysis was higher in the obese group (not resulting in need for revision at that
stage).




59. | Stets, K.; Koehler, S M; Weight and body mass index 21.5% of TKR patients lost clinically significant (adjusted) weight. 61.7% no corrected
Bronson, W et al (2010) change after total joint weight change 16.8% adjusted weight gain.

arthroplasty.

60. | Steinhaus,M.E.; Body Mass Index Classification USA study aimed to compare HRQOL before and after (2years) primary TKR across WHO
Buller,L.T.; Romero,J.Aet | Is Independently Associated BMI classifications. Design prospective analysis of TKR registry. Outcomes EQ-5D-3L
al (2019) with Health-Related Quality of index, VAS. N=2,472. Key findings “though absolute scores were lower, patients in

Life after Primary Total Knee higher BMI classes demonstrated greater increases in EQ-5D index scores than patients

Arthroplasty: An Institutional in lower BMI classes. Base-line and 2 year differences were most pronounced in class

Registry-Based Study 111 obesity patients compared with normal weight patients. Obesity alone should not
be a contraindication to TKA

61. | Stickles,B.; Phillips,L.; Defining the relationship USA, n=1011 (patients) — retrospective logistic regression, outcome measures- WOMAC
Brox,W.T et al 2001 between obesity and total joint | index, SF36, satisfaction, would they choose to have surgery again, medical and

arthroplasty orthopaedic complications (infected prostheses, DVT, etc) Follow up 1 year. 5 WT
categories. Key findings no difference in satisfaction or decision to repeat surgery, no
difference in SF 36 or WOMAC or complication rates, but BMI associated an increased
risk of difficulty ascending/descending stairs at 1 year.

62. | Torres-Claramunt, R,; Does obesity influence on the Although non obese group obtained better functional and QoL outcomes, there was no
Hinarejos,P.; Leal- functional outcomes of a total difference in the gains after 5 years and all TKA patients improved their knee
Blanquet,J, R et al (2016) | knee arthroplasty? functionality and related quality of life independently of their BMI.

63. | Unver, B (2008) Effects of obesity on inpatient No differences across all outcomes between groups. The results show that obesity did
rehabilitation outcomes not have a negative effect on inpatients rehabilitation outcomes following TKA. ( High
following total knee proportion of women in sample).
arthroplasty.

64. | Unver, B; Karatosun, V; Effects of total knee At 12 months equivocal between both groups. All having improvements in KFS, ROM.

Bakirhan, S; Gunal, 1.
(2009)

arthroplasty on body weight
and functional outcome.

Obese groups gained statistically significant amount of weight gain after 1 year. Mean
3,34kg non-obese group gained 0.66 kg. Conclude that increased mobility and
decreased pain will not automatically lead to weight reduction and thus obesity must
be addressed as an independent disease. However acknowledge that study looked at
short term changes and therefore longer follow-up studies are needed.




65.

Vincent H K; Vincent, R.
(2008)

Obesity and inpatient
rehabilitation outcomes
following knee arthroplasty: a
multicentre study.

Total FIM 7.5% greater change by time of discharge in non-obese vs very severely obese
groups and several obese groups had higher total physical and OT and Pharmacy
charges compared to other groups. Excessive BMI does not prevent gains during in-
patient rehabilitation; however the gains are made less efficiently and at a higher cost
than those made when BMl is low.

66. | Wang, Y., (2013) Body weight at early and middle | Greater weight and BMI at age 18-21 years and middle age, weight gain and persistent
adulthood, weight gain and over weight during this time were associated with an increases risk of total knee and
persistent overweight from hip replacement.
early adulthood are predictors
of the risk of total knee and hip
replacement for osteoarthritis.

67. | Woon, C.YL; Piponov, H; Total knee arthroplasty in Obese and morbidly obese patients had lower transfusion rate, shorter hospital stays,

Schwartz, B.E et al (2016) | obesity: in-hospital outcomes and no increase in inpatient wound infection or venous thromboembolic complications
and national trends. than non-obese patients after TKA. Therefore the authors conclude that with the right
measure and precautions satisfactory in hospital outcomes are obtainable in the obese
patient after TKR.

68. | Xu, S.; Chen,l.Y.; The influence of obesity on Singapore, n=126, follow up 10 years. 2 BMI categories (>30viz < 30). Outcomes KSFS,
Lo,N.N.; Chia,S.L etal functional outcome and quality | KSKS,OKS physical and mental health components of SF36, patient satisfaction and
(2018) of life after total knee fulfilment of expectations at 10 years. Key findings- satisfaction and fulfiiment of

arthroplasty: a ten-year follow- | expectations comparable between the groups. Obese groups has poorer functional and
up study quality of life scores at 10 years. At 2 years results were similar, so seems to be a
gradual decline from 2-10 years in functional outcomes

69. | Yeung, E; Jackson, M; The effect of obesity on the Mid-term survival of total hip and knee arthroplasty is not adversely affected by

Sexton, S. et al (2011)

outcome of hip and knee
arthroplasty.

obesity. Despite lower clinical scores, the obese patients were satisfied with the results
of their surgery and have equivalent mid-term survival rate. The patient can then be
counselled that despite a lower clinical score they can expect equivalent impact survival
and satisfaction with surgery.




70. | Zan,P.; Yao,l.J,; Liu,K et al | Weight changes after total knee | Retrospective follow up of WT loss. China, n=202, outcomes BMI changes 2 years
2019 arthroplasty in Chinese patients | following TKR. Key finding 20.7% has clinically significant wt loss at 2years post op.
Weight changes after total knee | Difference between uni/simultaneous TKR and staged bilateral.
arthroplasty in Chinese patients:
a matched cohort study
regarding predictors and
outcomes
71. | Zhang, G. (2015) Morbid obesity: a well- Concluded that those with BMI >35 had significantly higher risk of tibial component

established burden on knee
prosthesis after total knee
arthroplasty.

asceptic loosening compared to <35 — no means and/SD data provided so unable to
ascertain degree of risk. Authors concluded that still after 15 years of follow-up —the
risk of tibial component asceptic loosening was still significantly higher than those with
a BMI <35kg/m2.
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