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B Theincreasing prevalence of obesity has resulted in a marked Introduction
increase in the number of total hip arthroplasties (THAs) car-

ried out in patients with a high body mass index (BMI). Total hip arthroplasty (THA) is one of the most successful

and common surgical procedures, with a total of 98,211
THAs performed in England and Wales in 2015." Current
trends show a universal rise in the demand for THA; in the
US, demand is projected to increase by 173% from 2005,
to 572,000 in 2030;2 Swedish projections show an
increase from 16,000 THA operations in 2010 to 20,000 in
B The aim of this systematic review was to compare the 2030 whilst Australian figures predict a 219% increase in
long-term failure rate and functional outcomes of THA in primary THA from 2013 to 2046.34
morbidly obese versus non-obese patients. Likewise, the prevalence of obesity is increasing, with a
B A literature search of PubMed, EMBASE and PubMed Cen- projected 11 million additional obese people in the UK by
tral was conducted to identify studies that compared the ~ 2030.5 Obesity is a primary modifiable risk factor for the
outcomes of THA in patients defined as morbidly obese ~ development of osteoarthritis.® This is due in part to

B THA in morbidly obese patients is often technically chal-
lenging owing to the associated co-morbidities and ana-
tomical factors. Furthermore, the long-term clinical and
functional outcomes of the procedure in these patients
are not clear.

(BMI > 35) to a control group (BMI < 30). The primary and increased joint reaction forces and altered biomechanics
secondary outcome measures were rate of revision and that create abnormal impact loading and alter gait. In
functional outcome, respectively, in the long term. addition, the increased accumulation of body fat and adi-

B Eight studies were included in this review. There were polfines Con_tribUtes to Iow-grade .SyStemic inflammation

66,238 THAs in morbidly obese patients and 705,619 whlch negatively affects cartilage blplogy.7As such, ortho-
paedic arthroplasty surgeons are likely to face a greater
number of obese patients who warrant THA over the com-
ing years. Obesity is significantly associated with a greater
need for joint arthroplasty compared to age-matched
controls,® and studies have shown that patients with a
high body mass index (BMI) may require a hip replace-
ment up to ten years earlier than patients with a normal
BMI.%:10 Despite this, some orthopaedic surgeons hold res-
ervations about performing THA in obese patients,'! and
some Clinical Commissioning Groups in England have
started to refuse funding for THA in people with a BMI of

THAs in patients with a BMI < 30. The overall revision rate
was 7.99% in the morbidly obese patients versus 2.75%
in the non-obese controls. The functional outcome was at
least comparable to non-obese patients.

B This review suggests that morbidly obese patients have
a slightly increased revision rate following THA. Impor-
tantly, these patients have a functional recovery at least
comparable to those with a BMI < 30. Morbidly obese
patients should be fully informed of these issues prior to
undergoing surgery.

Keywords: THA; morbidly obese; outcomes more than 35.12
Body mass index is an anthropological measurement
Cite this article: EFORT Open Rev 2018;3:507-512. that estimates adiposity in adults. It is calculated by divid-
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EFORT Open revieus

Table 1. BMI classification of obesity

Classification BMI (kg/m?2)
Underweight <18.5
Normal 18.5-24.9
Overweight 25.0-29.9
Obese:

Class | 30.0-34.9
Class Il 35.0-39.9*
Class Il >40.0

Notes. BMI, body mass index; WHO, World Health Organization.
*Morbid obesity can be defined as a BMI > 40, or class Il with significant
comorbidities.

Source: adapted from WHO.#

their height, in metres.’> The World Health Organization
has used BMI values to classify people as underweight,
overweight or obese (see Table 1).* Morbid obesity is
defined as a BMI > 40, or a BMI > 35 with associated
obesity-related health conditions.’® The term ‘super-obese’
has been used to describe those with a BMI > 50 kg/m?2.1¢

Some studies have shown that obese patients have
higher perioperative complications, longer hospital stays,
poorer wound healing and more anaesthetic complica-
tions.’” Furthermore, obesity is associated with poor
short-term outcomes after undergoing THA, with reported
complications of increased rates of periprosthetic infec-
tions, dislocations and instability.’8-20 However, the clini-
cal and functional outcomes of morbidly obese patients
following primary THA remain unclear. Some studies have
reported no significant difference in post-operative out-
comes between obese and non-obese patients.2'.22
Despite this, it is common practice for patients with a BMI
> 40 kg/m?2 to be asked to provide evidence of weight loss
pre-operatively.20

We performed a comprehensive systematic review of
the literature to answer the following two primary ques-
tions: (i) Is the revision rate of THA higher in morbidly
obese patients? (iij) Do morbidly obese patients experi-
ence poorer functional results following THA?

Methods

Search strategy

Our search strategy was conducted according to the rec-
ommendations of the Cochrane group. We completed an
electronic database search of PubMed, EMBASE and Pub-
Med Central to identify any studies reporting the revision
rate of primary THA in morbidly obese (or super-obese)
patients, compared to a non-obese control group. The fol-
lowing text was used to maximize sensitivity and specific-
ity: “(hip replacement OR hip arthroplasty OR THR OR
THA) AND (obesity OR obese)”. The search included stud-
ies published from the date of inception of the databases
until 30 June 2017.
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Eligibility criteria

Eligibility criteria were agreed by all authors prior to per-
forming the search. Studies included were published in
the English literature and reported data on the revision
rate of THA in obese patients (stratified by BMI) versus a
non-obese group. Studies with a minimum mean follow-
up of less than two years were excluded.

The titles and abstracts were screened, and the full arti-
cles were accessed for relevant studies that satisfied all of
the inclusion criteria. Relevant articles were independently
analysed by authors MB and AP; articles which did not fit
the eligibility criteria were discarded. The reference lists of
the remaining articles were manually assessed in an
attempt to identify any additional relevant articles that
had not been found in the initial database search. Any
uncertainties about whether an article should be included
were resolved by SAH.

Data extraction

Data extraction was independently performed by MB and
AP and reviewed by SAH. The guidelines for the Preferred
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) were followed. Our primary outcome meas-
ure was the revision rate of primary THA; the secondary
outcome measure was functional outcome. We attempted
to contact the authors of all studies when further informa-
tion was required.

Results

Search results

The PRISMA flowchart of the study selection process is
shown in Fig. 1. The initial search of the database yielded
899 potentially relevant articles, of which 883 were
excluded with a reason after screening the titles and
abstracts. The remaining 16 articles were reviewed. Nine
of these failed to meet the inclusion criteria and were
excluded. An additional study?® was found in the refer-
ences of these studies. A total of eight studies were
included in this review.23-30

Cohort characteristics

All of the studies reported the revision rate of THA in mor-
bidly obese versus non-obese patients and were pub-
lished between 2006 and 2016. Demographic data are
presented in Table 2 and the number of hips per study in
Table 3. Overall, there were 66,238 THAs in the morbidly
obese group versus 705,619 THAs in the non-obese
group. The most common diagnosis in included patients
was osteoarthritis. The mean follow-up time for each
group was reported in five of the studies, with an average
of 4.8 years (SE £0.35) in the morbidly obese group and
5.3 years (SE +0.23) in the non-obese group.
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Potentially relevant studies identified
after searching PubMed, EMBASE &
PubMed Central (n = 899)

Studies excluded with
reasons (first screening)

Full-text articles assessed for
eligibility (n = 16)

Studies excluded after
evaluation of full-text
articles (n =9)

Studies included in qualitative
synthesis (n = 8*)

Fig. 1 Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) flowchart for study selection.

*One additional study was included after manually searching the reference
lists of all relevant studies.

Outcome analysis
Revision rate

The rate of THA revision was directly reported in four stud-
ies.23,2527,2% |n the remaining four studies, this was
recorded by calculating the percentage of hips that under-
went revision by follow-up (see Table 3).2426.2830 The
median revision rate was 7.99% in the morbidly obese
group versus 2.75% in the non-obese group. Statistical
significance was reached in two studies.?>2°

Functional outcome

Harris Hip Score (HHS) was reported in four stud-
ies.2425,28,29 HHS improved after THA in all studies. The
median pre-operative HHS was 36.5 vs 45.5, the median

post-operative HHS was 82.1 vs 90.2, and the median dif-
ference in pre- vs post-operative HHS was 45.6 vs 44.8, in
the morbidly obese and non-obese groups respectively
(see Table 4 and Fig. 2). All studies reported that the differ-
ence in pre- vs post-operative HHS in the morbidly obese
group was at least comparable to HHS improvement in
the non-obese controls.

A similar trend was found in other functional outcome
scores. Issa et al reported that Short Form-36 question-
naires (SF-36) and University of California, Los Angeles
(UCLA) scores were significantly lower (p = .001) in the
morbidly obese group.?® McCalden et al found that
morbidly obese patients had the lowest post-operative
Western Ontario and McMaster Universities (WOMAC)
osteoarthritis scores but comparable post-operative scores
(p = .86). They also found that morbidly obese patients
had lower Short Form-12 questionnaires (SF-12) scores,
with a difference that failed to reach statistical significance
(p = .233) when compared to non-obese patients.?s
Andrew et al found that the mean change in pre- and
post-operative Oxford Hip Scores (OHS) was similar to
non-obese controls (p =.473).23

Discussion

The evidence for longer-term outcomes in morbidly obese
patients following primary THA is unclear, with some
studies reporting similar outcomes to patients with a nor-
mal BMI,31-33 and some reporting inferior outcomes.34-3¢
Surgical management of morbidly obese patients can be
challenging in terms of getting patients into theatre and
providing specialized operating tables, beds and wheel-
chairs, as well as surgical access. As a result, some ortho-
paedic surgeons tend to be reluctant in operating on
morbidly obese patients; it has been shown that these
patients visit significantly more orthopaedic surgeons
(mean 2.5, p=.01) than patients with a normal BMI before
being accepted as a candidate for THA.?°

To our knowledge, this is the first systematic review to
evaluate the medium- to long-term revision rate and func-
tional outcome in patients with a high BMI (= 35) who

Table 2. Demographics of the morbidly obese (MO) and control (C) groups for each study

Mean BMI (SD/range)

Mean age (range)

Mean follow-up (years, range)

Study authors MO C MO C MO C

Arsoy et al?* 53.2(3.9) 26.0 (3.0) 56.4 (19.0-77.0) 56.7 (27.0-77.0) 4.0 (0.3-10.5) 5.4 (1.0-13.0)
Rajgopal et al26 NR but > 50 NR but < 30 53.0(31.0-72.0) 53.0(29.0-72.0) 4.2 (2.0-11.7) 5.0 (2.0-12.3)
Issa et al?® 55.0(50.0-65.0) NR but < 30 54.0 (36.0-71.0) 55.0 (48.0-75.0) 6.0 (4.0-12.0) 6.2 (4.0-13.0)
McCalden et al NR but > 40 NR but < 30 59.7 (27.0-82.0) NR NR (> 2)

Werner et al?’ NR but > 40 NR but < 30 NR NR NR (1.0-8.0)

McLaughlin et al?° NR but > 35 26.0 (20.0-29.0) NR 57.0 (20.0-82.0) NR (10.0-18.9)

Chee et al?® 37.9 (35.1-47.2) 25.5(18.7-29.8) 63.6 (45.0-83.0) 63.7 (45.0-83.0) 5.0 (NR) 5.0 (NR)
Andrew et al?3 44.8 (40.0-53.3) 25.1(15.2-29.9) 60.0 (29.0-78.0) 69.1 (21.0-94.0) 5.0 (NR) 5.0 (NR)

Note. NR, not reported.
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Table 3. The number of hips and revision rates of the morbidly obese (MO) and control (C) groups for each study

Patients (hips)

Revision rate (no. hips)

Study authors Date MO C MO C Difference
Arsoy et al?? 2014 40 (42) 81 (84) 10% (4) 6% (5) NR
Rajgopal et al?* 2013 30 (39) 39 (39) 5.1% (2) 0% (0) NR
Issa et al?’ 2016 45 (48) 135 (144) 10.4% (5) 2.2% (3) p=0.02*
McCalden et al?? 2011 NR (206) NR (1859) 5.3%(11) 3.3% (62) p=0.147
Werner et al? 2016 NR (65800) NR (702360) 6.88% (4527) 3.4% (23880) p <0.0001*
McLaughlin et al?® 2006 26 (30) 99 (109) 50% (15) 71.6% (71) NR
Chee et al?¢ 2010 53 (55) 53 (55) 9.1% (5) 0% (0) NR
Andrew et al?! 2008 NR (18) NR (1069) 0% (0) 1.3% (14) p=0.851
Notes. NR, not reported. p-values < .05 were considered significant.
Table 4. Mean pre- and post-operative Harris Hip Scores (HHS) between morbidly obese and non-obese controls, for each study

Morbidly obese mean HHS Non-obese control mean HHS
Study authors Pre-op Post-op Difference Pre-op Post-op Difference
Arsoy et al?* 33.9 74.9 39.7 55.1 89.6 34.6
Issa et al?? 39.0 82.0 43.0 41.0 91.0 50.0
McCalden et al? 35.7 86.4 49.2 45.8 88.4 41.8
Chee et al?® 37.3 85.4 48.1 39.8 91.8 52.0

100 pre. and post-operative HHS

90

80
70
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40
30
20
10

0

u BMI =35
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w
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u BMI <30

Fig. 2 Pre- and post-operative mean Harris Hip Scores (HHS) for
patients with a BMI > 35 vs. non-obese patients (BMI < 30).

Note. BMI, body mass index.

have undergone a primary THA. Our systematic review
suggests that there is an increased rate of THA revision in
these patients. The average reported revision rate was
7.99% in the morbidly obese versus 2.75% in non-obese
patients. The study with the highest number of patients?”
reported the strongest relationship (6.88% in morbidly
obese vs 3.40% in non-obese, p < .0001) having com-
pared 65,800 patients with a BMI > 40 with 702,360 non-
obese patients. Andrew et al and McLaughlin et al reported
higher revision rates, but these studies failed to report a
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significant difference which may be due to small sample
sizes of morbidly obese patients (n = 18 vs 30).2330 The
authors of these studies suggested that even though a
higher BMI is associated with increased loading of hip
prostheses, the lack of a large difference in failure rates
may arise from a more sedentary lifestyle in morbidly
obese patients, resulting in reduced mobility and less
prosthetic wear.23,28,30

A consistent finding throughout our review is the
advantage of improved functional outcomes following
primary THA in morbidly obese patients, though these
patients tend to have lower pre- and post-operative func-
tional scores. All of the studies reporting HHS, OHS,
WOMAC and SF-12 have reported that the mean differ-
ence is at least comparable between morbidly obese and
non-obese controls.?42528.2% Similar findings have been
reported in the literature for obese patients.2'.3”

Limitations to this review are that studies lacked homo-
geneity in the types of prosthesis used, the approach to
the hip and the definition of morbid obesity; though this
may be representative of the differing practice between
hospitals. Most studies reported a follow-up of approxi-
mately five years. Although Mclaughlin et al did not
directly report the mean follow-up for each group, the
whole study had a range of 10-18.9 years, two to four
times longer than the average of the other studies.3° This
could explain the higher revision rates in both groups,
making it difficult to compare the findings to other stud-
ies. Further limitations are the retrospective nature of six
of the studies and the varying experience in treating
severely obese patients between institutions. Conducting
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prospective cohort studies with longer follow-up periods
is necessary to better evaluate the long-term outcomes of
morbidly obese patients following THA.

This review found an increase in overall complication
rate, particularly for those who were super-obese.2427-29
Overall, morbidly obese patients should benefit from dis-
cussion with orthopaedic surgeons on their risks of perio-
perative complications and early revision, and should be
selected for THA with this in mind. It is our opinion that
patients with a high BMI should still be encouraged to lose
weight, not only to reduce complication risk but to also
improve overall health. However, a high BMI alone should
not preclude morbidly obese patients from THA; future
studies are needed to investigate the effect of pre-opera-
tive weight loss on the rate of post-operative complica-
tions in morbidly obese patients undergoing primary THA.

Conclusion

There is evidence from the literature to suggest that mor-
bidly obese patients have a higher revision rate following
primary THA than non-obese patients. The improvement
in pain and quality of life conferred by this treatment is
comparable to patients with a normal BMI.
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