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Total Hip Arthroplasty in Morbidly Obese:
Does a Strict Body Mass Index Cutoff Yield
Meaningful Change?
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Purpose: The number of obese patients seeking total hip arthroplasty (THA) continues to expand despite body
mass index (BMI) cutoffs. We sought to determine the outcomes of THA in the morbidly obese patient, and
hypothesized they would have comparable outcomes to two cohorts of obese, and norma weight patients.
Materials and Methods. THA performed on morbidly obese patients (BMI >40 kg/n?) a a single academic
center from 2010 until 2020 were retrospectively reviewed. Eighty morbidly obese patients were identified, and
matched in a 1:3:3 ratio to control cohorts with BMI 30-40 kg/n? and BMI <30 kg/m?. Acute postoperative out-
comes and BMI change after surgery were evauated for clinical significance with univariate and regression
analyses. Cox proportional hazard ratio was caculated to evaluate prosthetic joint infection (PJI) and revision
surgery through follow-up. Mean follow-up was 3.9 years.

Results: In the acute postoperative period, morbidly obese patients trended towards increased hospita length of
stay, facility discharge and 90-day hospital returns. At fina follow-up, a higher percentage of morbidly obese
patients had clinically significant (>5%) BMI loss; however, this was not significant. Cox hazard ratio with BMI
<30 kg/m? as a reference demonstrated no significant difference in surviva to PJl and all-cause revision in the
morbidly obese cohort.

Conclusion: Morbidly obese patients (BMI >40 kg/m?) require increased resource expenditure in the acute post-
operative period. However, they are not inferior to the control cohorts (BMI <30 kg/n?, BMI 30-40 kg/n?) in
terms of PJl or all-cause revisions at mid-term follow-up.
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INTRODUCTION

A low rate of complications, improved pain and function,
and exceptiona long-term survivorship has been reported
in association with Tota hip arthroplasty (THA)*. Given
the success of this procedure, the use of THA has contin-
ued to increase throughout the United States. Unfortunately,
the incidence of obesity is also increasing anong members
of the American population. The prevaence has more than
doubled since 1970, and many adultsin the US are now clas-
sfied as overweight or obese based on their body mass
index (BMI)®.
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Obesity isa significant risk factor in the development of
osteoarthritis?. A higher BMI causes elevation of articular
cartilage loading forces which can eventualy result in tissue
damage. In addition, adipokine, a protein that causesinflam-
mation and degradation of excess cartilage, is released by
adipose tissue”. Mokdad et al.® reported a 400% increase
in the prevaence of osteoarthritis for morbidly obese patients.
Along with the increasing number of obese patients, devel -
opment of osteoarthritisin these patients has also increased,
as well as the demand for joint arthroplasty. Asreported in
a recent study, the number of obese patients who under-
went THA increased by 7.0% from 2012 to 2017°. Of par-
ticular importance, an association of obesity with a higher
risk of complications following arthroplasty including
increased risk of prosthetic joint infection (PJI), early fail-
ure requiring revision, poor functiond outcomes, and increased
use of health care resources has also been reported®®.

Asaresult of therisein value-based healthcare and bun-
dled reimbursement models, attention has been focused on
optimizing surgical outcomes while minimizing the risk of
infection, re-admission, and revision surgery*+. With the
evolution of reimbursement models, there have been incen-
tives to optimize preoperative modifiable risk factors, includ-
ing glycemic control, malnutrition, smoking and obesity, in
order to decrease postoperative complications™. |n 2013,
according to a consensus opinion from the American
Association of Hip and Knee Surgeons (AAHKS)?, delay-
ing total joint arthroplasty (TJA) should be considered for
patientswith aBMI >40 kg/m?. This resulted from their sys-
temdtic review of literature, which found a strong associ-
ation of obesity with comorbid conditions, putting patients
at ahigher risk for perioperative complications. As aresult
of this concern, many institutions have established BMI
cut-offs for both hip and knee arthroplasty, and surgeries
for morbidly obese patients are delayed or canceled until
alower BMI threshold can be achieved®™. However, there
is some question with regard to the difficulty of weight loss
experienced by obese patients prior to surgery, and, accord-
ing to the literature, few patients are able to maintain weight
loss, even after undergoing arthroplasty®.

Regarding total knee arthroplasty (TKA), based on the
current literature, the consensus is that morbid obesity,
defined asaBMI >40 kg/n, isthe threshold at which most
perioperative complications, including infection and revi-
sion rates appear to show acondderableincrease®. However,
the data on THA is mixed, and there is much less consen-
sus with regard to a threshold above which there is an
increased incidence of complications. Therefore, this study
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was conducted in order to compare clinical outcomes of
THA in the population of morbidly obese patients (Class
I11 obesity, BMI >40 kg/m?)? to those of two cohorts of
patients: obese (Class I-11 obesity, BMI >30 to <40
kg/m?) and regular weight to overweight (BMI >18.5t0
<30 kg/m?)?. The authors hypothesized that satisfactory
results would be obtained for morbidly obese patients in
the following three categories: survivorship free of infec-
tion and all-cause revision, acute postoperative outcomes
including discharge disposition and readmissions, and
finally, postoperative change in BMI.

MATERIALS AND METHODS

This retrospective comparative cohort study of patients
who underwent THA at Duke University Medical Center
between January 2010 and March 2020 was approved by
Duke Hedlth Inditutional Review Board (No. Pro00104324).
All procedures were performed by arthroplasty surgeons
who had received fellowship training. All primary THAS
performed during the above mentioned timeframe with a
BMI of >40 kg/m? on the day of surgery were included in
the study cohort. Revision and conversion arthroplasty, as
well as patients who underwent THA for hip fracture, were
excluded. All patients had a minimum two-year opportu-
nity for follow-up. Eighty morbidly obese patients who
underwent 83 separate THASs with a mean BMI of 42.2
kg/m? on the day of surgery wereinitially identified. Two
additional cohorts were then identified: 240 patients under-
going 273 separate THAs with BMI 30-40 kg/m? (mean,
34.5 kg/m?) and 240 patients undergoing 261 separate
THAswith BMI <30 kg/m? (mean, 25.5 kg/m?). The World
Health Organization (WHO) criteriawere used for classi-
fication of BMI: regular weight (BM1 >18.5 to <25 kg/n),
overweight (BMI >25 to <30 kg/m?) class-| obese (BMI
>30 to <35 kg/m?), class-1l obese (>35 to <40 kg/n?),
and class-111 obese (>40 kg/m?)?.

Collection of preoperative baseline demographic data
including BMI, height (cm), weight (kg), and Elixhauser
comorbidity score was performed. The primary outcome
of the study was survivorship free of infection and al cause
revison through final follow-up. Electronic medical records
(EMR) were used for recording PJl and revisions. Collection
of acute postoperative data including length of hospital
stay, facility discharge (skilled nursing facility or rehab
facility), 90-day emergency department (ED) visit and
readmissions was also performed. Finaly, the EMR was
used for recording postoperative BMI at six months, one
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year, and most recent follow-up visit. In concordance with
U.S. Food and Drug Adminigtration guidelines, BMI change
of >5% was considered clinically significant®.

The pogterior, direct lateral, or anterolateral approach was
used in performance of al THA procedures. Bearing sur-
faces used included ceramic or cobalt chrome (CoCr) on
highly cross-linked polyethylene, as well as metal on metal.
All femoral stems used were cementless and either meta-
physeal (single or double wedge) or diaphyseal fitting.

A chi-sguare test was performed for evaluation of cate-
gorical data; data are presented as count (percentage), while
continuous data were non-parametric and evauation was
performed using a Kruskal-Wallis test. These data are pre-
sented as mean= standard deviation. Both unadjusted and
adjusted Cox proportiona hazard ratio controlling for age,
seX, race and Elixhauser score with BMI <30 kg/n as ref-
erence were performed for evaluation of survivorship to dl-
cause revision as a primary end-point. An adjusted logistic
regression analysis controlling for patient age, sex, race
and Elixhauser score with BMI <30 kg/m? as a reference
was used for evaluation of facility discharge rates, 90-day
ED visits and 90-day readmissions. Findly, an adjusted lin-
ear regression analysis controlling for patient age, sex, race
and Elixhauser score with BMI <30 kg/m? as a reference
was performed for evaluation of hospital length of stay.

Table 1. Patient Demographics (n=617)

When BMI cohorts were significant predictors for acute
postoperative outcomes, a Tukey’s HSD (honest signifi-
cant difference) test was performed for completion of the
post hoc analysis. The number required to treat was also
calculated in these scenarios and presented as absolute risk
reduction. R Studio version 1.1.463 (R Foundation, Vienna,
Austria) was used in performance of statistical analysis.
Datais presented with 95% confidence intervalsand in all
cases, P<0.05 was considered statistically significant.

RESULTS

1. Demographics

The mean age for the entire cohort was 59 years (range,
19-88 years) and 56.6% of patients were female. The mean
follow-up period was 3.912.0 years. Other patient demo-
graphics are shown in Table 1. Osteoarthritis was the most
common indication for surgery in al cohorts. The BMI <30
kg/m? cohort included a significantly higher percentage
of patients with avascular necrosis (Table 2).

BMI (kg/m?)
Variable P-value
<30 (n=261) 30-40 (n=273) >40 (n=83)
Age (yr) 58.31+16.0 59.0+10.7 58.4+10.4 0.84
Sex, female 145 (55.6) 157 (57.5) 47 (56.6) 0.90
Patient race [non-Caucasian) 74 (28.4) 75 (27.5) 27 (32.5) 0.67
Elixhauser score 3.4%2.1 3.5£2.0 3.4%1.9 0.95
Follow-up 3.9£2.0 4.1£2.0 3.6£1.9 0.15
Values are presented as mean=standard deviation or number (%).
BMI: body mass index.
Table 2. Surgical Indication When Stratified by Body Mass Index (BMI] Class
BMI (kg/m?)
Surgical indication Overall (n=617) P-value
<30 (n=261) 30-40 (n=273) >40 (n=83)
Osteoarthritis 513 (83.1) 197 (75.5) 240 (87.9) 76 (91.6) 0.07
Avascular necrosis 86 (13.9) 58 (22.2) 24 (8.8) 4 (4.8) 0.02*
Hip dysplasia 13(2.1) 4(1.5) 6(2.2) 3(3.6) >0.99
Rheumatoid arthritis 3(0.5) 2(0.8) 1(0.4) 0 (0.0) >0.99
Other 2(0.3) 0(0.0) 2(0.7) 0(0.0) >0.99
Values are presented as number (%).
* p<0.05.
www.hipandpelvis.or.kr 163



Hip & Pelvis

Hip Pelvis 34(3): 161-171, 2022

2. Survivorship Free of Infection and All-Cause
Revision

One patient (1.2%) in the BMI >40 kg/m? cohort had a
PJl compared to 11 patients (4.0%) in the BMI 30-40 kg/m?
cohort and five patients (1.9%) in the BMI <30 kg/m?
cohort (P=0.21). The unadjusted Cox hazard ratio for PJI
compared to patients with BMI <30 kg/m? was 2.13 for
BMI 30-40 kg/m? 95% confidence interval (Cl) 0.74-6.12
(P=0.16) and 0.63 for BMI >40 kg/m? 95% Cl 0.07-5.41
(P=0.68). When adjusted for patient age, sex, race, and
Elixhauser score, BMI 30-40 kg/m? (P=0.16) and BMI
>40 kg/m? (P=0.70) were not significant predictors of PJI.
However, the Elixhauser score was a significant predictor
of PJI (P<0.01). Seven-year survivorship free of PJl is
showninFig. 1.

Two patients (2.4%) underwent revision surgery in the
BMI >40 kg/m? cohort compared to 12 patients (4.4%) in
the BMI 30-40 kg/m? group and eight patients (3.1%) in
the BMI <30 kg/m? group (P=0.59). Time to revision, indi-
cation for revison, and BMI of the patient undergoing revi-
sion are shown in Table 3. The unadjusted Cox hazard ratio

for al cause revision compared to patients with BMI <30
kg/m? was 1.44 for BMI 30-40 kg/m? 95% CI 0.59-3.53
(P=0.42) and 0.80 for BMI >40 kg/m? 95% Cl 0.17-3.77
(P=0.78). When adjusted for patient age, sex, race, and
Elixhauser score, BMI 30-40 kg/m? (P=0.37) and BMI
>40 kg/m? (P=0.82) were not significant predictors of al
cause revisions. However, the Elixhauser score (P=0.01)
was a significant predictor of al cause revision. Seven-
year survival to all-cause revision isshown in Fig. 2.

3. Hospital Length of Stay and Facility Discharge

There was no significant difference in mean hospital
length of stay (P=0.31) and facility discharge (P=0.34)
(Table 4). The results of adjusted linear regression showed
that female sex (P<0.01), non-Caucasian race (P<0.01),
and Elixhauser score (P<0.01) were predictive of a pro-
longed hospital stay (Table 5). The adjusted odds ratio
demonstrated that age (P<0.01), female sex (P<0.01), non-
Caucasian race (P=0.2), and BMI >40 kg/m? (P=0.04)
were predictive of discharge from the facility (Table 6). The
results of post hoc analysis for facility discharge showed
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Fig. 1. Kaplan-Meier curve demonstrating seven-year survival to prosthetic joint infection.

BMI: body mass index (unit: kg/m?).
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Table 3. All Cause Revisions in All Cohorts

Cohort BMI (kg/m?) Time to revision (day) Reason for revision
Morbidly obese BMI >40 kg/m? 41.2 10 Prosthetic joint infection
40.4 6 Periprosthetic fracture
411 28 Prosthetic joint infection
Obese BMI 30-40 kg/m? 34.6 8 Prosthetic joint infection
34.7 10 Prosthetic joint infection
35.6 14 Prosthetic joint infection
39.1 15 Prosthetic joint infection
31.2 17 Prosthetic joint infection
32.4 17 Prosthetic joint infection
36.2 32 Prosthetic joint infection
34.2 19 Aseptic loosening
39.3 133 Prosthetic joint infection
38.9 259 Prosthetic joint infection
32.1 523 Aseptic loosening
39.2 1,400 Prosthetic joint infection
Non-obese BMI <30 kg/m? 25.2 5 Prosthetic joint infection
25.1 50 Prosthetic joint infection
22.2 65 Prosthetic joint infection
24.9 139 Instability
29.0 139 Prosthetic joint infection
24.6 168 Instability
19.9 686 Aseptic loosening
19.4 994 Instability
22.4 2,158 Prosthetic joint infection

BMI: body mass index.

no significant difference between BMI 30-40 kg/m? and
BMI <30 kg/m? (P=0.47), BMI >40 kg/m? and BMI <30
kg/m? (P=0.10), and BMI >40 kg/m? and BMI <30 kg/m?
(P=0.44). The results of absolute risk reduction showed
that 15 patients with BMI >40 kg/m? would have to
decrease their BMI to <30 kg/m? preoperatively in order
to reduce facility discharges by one patient.

4. 90-Day ED Return and Readmission

There was no significant differencein ED visits (P=0.59)
or readmissions (P=0.59) during the 90-day postoperative
period (Table 4). The adjusted odds ratio demonstrated
that age (P=0.04), female sex (P<0.01), and Elixhauser
score (P<0.01) were predictive of 90-day ED return and age
(P<0.01), femde s=x (P=0.03), and Elixhauser score (P<0.01)
were predictive of 90-day readmission (Table 6).

5. Postoperative Weight Change
A dgnificant difference in mean recorded BMI and weight

at thetime of surgery was observed between the three groups,
and remained significantly different until final follow-up

www. hipandpelvis.or.kr

(P<0.01). The number of patients with >5% changein BMI
at sx month, one year, and fina follow-up is shown in Table
7. Postoperatively, >5% loss of BMI was observed for a
higher percentage of patients in the BMI >40 kg/n¥ cohort
at the fina follow-up; however, this finding was not statis-
tically sgnificant. The percentage of patients with clinically
significant weight loss increased by 21.8% in the morbidly
obese cohort from six months to final follow-up (Fig. 3).

DISCUSSION

Many reports examining the relationship between obesity
and outcomes for TJA have been published over the past
decade. After publication of the AAHKS consensus guide-
lines on the risks of morbidly obese patients undergoing
eective THA or TKA, many practices imposed strict BMI
cut-offs, thereby declining to perform or delaying surgery
for patients with BMI >40 kg/m? until lower BMI could be
achieved. Given the conflicting data found in our review of
the literature, the authors determined that further investiga:
tion of the relationship between BMI and clinical outcomes
was required.

Findings from severa registry-based studies and system-
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Fig. 2. Kaplan-Meier curve demonstrating seven-year survival to all-cause revision.
BMI: body mass index (unit: kg/m?.
Table 4. Univariate Analysis of Acute Postoperative Outcomes (n=617)
BMI (kg/m?)
Variable P-value
<30 (n=261) 30-40 (n=273) >40 (n=83)
Mean length of stay (day]) 2.5 2.4 2.7 0.31
Facility disposition (%) 13.8 16.1 20.5 0.34
Revision any reason, n (%) 8(3.1) 12 (4.4) 2(2.4) 0.59
Prosthetic joint infection, n (%) 5(1.9) 11 (4.0) 1(1.2) 0.21
90-Day ED visit, n (%) 23(8.8) 23 (8.4) 10 (12.0) 0.59
90-Day readmission, n (%) 14 (5.4) 18 (6.6) 7 (8.4) 0.59

BMI: body mass index, ED: emergency department.

Table 5. Adjusted Linear Regression Analysis Evaluating Predictors of Increased Length of Hospital Stay

Variable Estimate Standard error P-value
Age <-0.01 <0.01 0.83
Sex, female 0.40 0.14 <0.01*
Non-Caucasian race 0.44 0.15 <0.01*
Elixhauser score 0.29 0.04 <0.01*
BMI 30-40 kg/m? -0.12 0.14 0.42
BMI >40 kg/m? 0.22 0.21 0.29

BMI: body mass index.
* P<0.05.
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Table 6. Adjusted Logistic Regression Evaluating Predictors of Facility Discharge, 90-Day ED Visits and Readmissions

Mean=xSD % Odds ratio 95% ClI P-value
Facility discharge
Age 58.4+13.3 - 1.06 1.04-1.09 <0.01*
Sex, female - 78 2.58 1.52-4.52 <0.01*
Non-Caucasian race - 37 1.9 1.10-3.26 0.02*
Elixhauser score 3.5£2.0 - 1.31 1.15-1.48 <0.01*
BMI 30-40 kg/m? - 42 1.38 0.81-2.36 0.24
BMI >40 kg/m? - 18 2.09 1.02-4.20 0.04*
90-Day ED visit
Age 58.2+£13.6 - 0.98 0.95-1 0.04*
Sex, female - 77 3.08 1.61-6.27 <0.01*
Non-Caucasian race - 42 1.41 0.75-2.59 0.28
Elixhauser score 3.5+2.1 - 1.41 1.22-1.63 <0.01*
BMI 30-40 kg/m? - 46 0.98 0.52-1.85 0.95
BMI >40 kg/m? - 17 1.52 0.65-3.39 0.32
90-Day readmission
Age 58.0+13.7 - 0.94 0.91-0.96 <0.01*
Sex, female - 61 2.28 1.11-4.94 0.03*
Non-Caucasian race - 39 0.91 0.43-1.86 0.80
Elixhauser score 3.5%£2.1 - 1.42 1.2-1.68 <0.01*
BMI 30-40 kg/m? - 43 1.6 0.74-3.58 0.24
BMI >40 kg/m? - 17 2.07 0.73-5.55 0.16

ED: emergency department, BMI: body mass index, SD: standard deviation, Cl: confidence interval.
* P<0.05.

Table 7. BMI Change at 6-Month, 1-Year, and Final Follow-Up

BMI (kg/m?)
Variable n P-value
<30 (n=283) 30-40 (n=296) >40 (n=90)

Time of total hip arthroplasty (n=617)

BMI at surgery (kg/m?) 25.5%2.8 34.5+2.7 42.2£1.9 <0.01*

Weight at surgery (kg) 92.0+21.8 100.1£14.8 121.0+16.4 <0.01*
6-Month follow-up (n=603)

>5% BMI gain 73(12.1) 33(12.9) 31(12.0) 8(9.9) 0.79

No change 429 (71.1) 176 (69.0) 191 (71.5) 62 (76.5) -

>5% BMI loss 101 (16.7) 46(18.0) 44, (16.5) 11 (13.6) -
1-Year follow-up (n=590)

>5% BMI gain 70(11.9) 30(11.8) 32(12.3) 8(10.8) 0.99

No change 355 (60.2) 156 (61.2) 155 (59.4) 44 (59.5) -

>5% BMI loss 165 (28.0) 69 (27.1) 74 (28.4) 22(29.7) -
Final follow-up (n=616)

>5% BMI gain 88 (14.3) 41(15.7) 33(12.1) 14(17.1) 0.42

No change 342 (55.5) 146 (55.9) 157 (57.5) 39 (47.6) -

>5% BMI loss 186 (30.2) 74 (28.4) 83 (30.4) 29 (35.4) -

Values are presented as mean=*standard deviation or number (%).
BMI: body mass index.
* P<0.05.

aic reviews have demonstrated that a higher BMI can asystematic review of eight studies Barrett et a.* suggest-

increase the risk of morbidity and mortality, with compli- ed that there is an increased rate of THA revision in obese
cations such as bleeding, infection, and dislocation®. In patients (BM1 >35 kg/m?). They compared revision out-
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Fig. 3. Percentage of patients in each cohort with clinically significant (>5%) BMI loss at six months postoperatively, one year

postoperatively, and final recorded follow-up.
BMI: body mass index (unit: kg/m?).

comes of 66,238 THAs in patients with BMI >35 kg/n to
705,619 THASs in a non-obese control group. An average
revision rate of 8% was reported for obese patients versus
3% for non-obese patients®®. However, of the eight reviewed
studies, only two studies matched the obese and control
cohorts, presenting the possibility for confounding vari-
ables that were unaccounted for in their andysis. In areview
of alarge cohort of Medicare patients undergoing THA, Bozic
et al.® reported that obesity is an independent predictor of
PJI. Their data relied on administrative claims which did
not specifically define obesity in terms of aBMI cutoff, and
instead relied on recorded |CD-9 codes for identification of
obese patients. As aresult, there was limited control with
regard to what constituted an obese patient. In aregistry-
based sudy, Namba et d.® conducted areview of 1,071 THASs
performed on obese patients. According to the authors, a
BMI >35 kg/m? showed an association with a higher rate of
infection; however, again, there was no control for comor-
bid conditions between the obese and non-obese groups.
In contrast with the literature described above, some multi-
center trials and registry studies have reported more favor-
able outcomes after THA in the morbidly obese population.
A multicenter prospective study of 1,421 patients undergo-
ing THA was conducted by Andrew et al.?”. The patients
were classified into three groups: non-obese (BMI <30
kg/n?), obese (BMI 30-40 kg/m?), and morhidly obese (BMI
>40 kg/n?). There were 14 revisonsin the non-obese group
(1.3%), five revisons in the obese group (1.5%), and no revi-
sonsin the morbidly obese group at the five-year follow-
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up. These differences were not Satistically significant. While
this study included alarge number of enrolled patients, the
morbidly obese group (BMI >40 kg/m?) included only 18
patients™. In areview of the National Joint Registry (NJR)
in England, Wales, Northern Ireland, and the Isle of Man,
Mouchti et al.® reported a dight increase in revision rates
in morbidly obese patients. Of particular interest, lower 90-
day al-cause mortality was observed in the morbidly obese
population. The authors concluded that revision and mortal-
ity ratesin the morbidly obese population were acceptable
by contemporary standards, and found no evidence to suggest
that access to THA should be restricted based on BM1%,
Of particular interest, most single-center studies have
reported no association between BMI and a significant
increase in postoperative adverse outcomes. Findings from
asingle center study of 3,290 patients conducted by McCalden
et d.® demonstrated that revision rates in morbidly obese
patients (BMI >40 kg/nm?) were non-inferior to those of the
obese, norma weight, and underweight cohorts. However,
they did report a significant increasein PJl in their morbid-
ly obese cohort. The authors did not report on acute post-
operative outcomes and their cohorts were not matched. In
a study conducted by McLaughlin and Lee®, a cohort of
100 THAs in patients with BMI >30 kg/m? was compared
with acohort of 109 THAs in patients with BMI <30 kg/m?.
At amean follow-up of 14 years, five femoral components
(1%) were revised and 57 (57%) acetabular components
were revised in the obese (BMI >30 kg/m?) cohort. Six
(6%) femoral components were revised and 72 acetabular
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components were revised (66%) in the non-obese group.
These differences were not significant and the authors con-
cluded that there is no evidence to support withholding
THA from obese patients®.

Many previous studies examining arthroplasty in an obese
population were registry-based, thus there was no effective
control for comorbid conditions that affect the population
of obese patients. Our data set provides strong, unique evi-
dence that although morbid obesity may result in increased
utilization of resources during the acute postoperative pei-
od, it aloneis not a significant predictor for PJl or revision
arthroplasty. In addition, age, female sex, and Elixhauser
comorbidity score were independent predictors of unfavor-
able acute postoperative outcomes. Based on this finding,
there is a question regarding the previously recommended
guidelines for denying a patient THA based on BMI aone.
There may be downstream healthcare costs that would oth-
erwise be incurred by the system due to sustained high BMI
if amorbidly obese patient is denied a THA; further eval-
uation isrequired.

Severa authors have reported on the difficulty of weight
loss for obese patients prior to surgery**®. Springer et a.»
reported that most patients in their morbidly obese cohort
were unable to achieve a preoperative BMI <40 kg/m?, and
were therefore not able to undergo TJA. Reeves et a.®
conducted an evaluation of 230 morbid (40-49.9 kg/nv)
and 50 super obese (>50 kg/m?) patients seeking to under-
go TJA. According to the authors, super obese patients were
lesslikely to receive TJA, and each one kg/n increasein
BMI decreased the odds of TJA by 10.9%. Of particular
interest, other studies found in the literature have demon-
strated significant functional improvements following THA
in morbidly obese patients**. Giori et a.*® conducted an
evaluation of obese Veterans Affairs patients who were
denied an arthroplasty due to BMI. According to their find-
ings, for every patient with a BMI >40 kg/m? who devel-
oped acomplication following THA or TKA, using adtrict
cut-off of BMI 40 kg/m?, 14 patients would be denied a
complication-free arthroplasty procedure. Findings from
these studies complement our results and provide further
evidence that THA should be reconsidered as aviable option
for elective surgery in amorbidly obese patient population
if indicated.

The number of THAS performed in the population of mor-
bidly obese patients at our academic center was the most
significant limitation to our study. Although our institution
hasaBMI cutoff of 40 kg/n? for patients undergoing THA,
it can be waved based on surgeon discretion. While the num-

www. hipandpelvis.or.kr

ber of patientsin each cohort is limited, we believe that our
findings are improved by the ability to perform regression
anaysisfor control of cohorts. Findly, this study was aret-
rospective review of each cohort; therefore, there are inher-
ent disadvantages with regard to the study design. Conduct
of further prospective trials will be required in order to pro-
vide atrue comparison of outcomes between the cohorts.
In addition, when obese and morbidly obese patients were
combined, higher incidence of PJl and revision was observed
in the combined obese group compared with the norma BMI
group. A higher incidence of 90-day ED visits and readmis-
sions was aso ohserved in the combined obese group. Findly,
diagnosis of amgjority of patientsin the obese and morbid-
ly obese cohorts with PJIs was made during the early post-
operative period, which might indicate that obesity isarisk
factor for early PJl after THA. Based on the findings described
above, while the results of this study did demonstrate that
morbid obesity alone was not a predictor for inferior out-
comes, the results should be interpreted with caution.

CONCLUSION

The findings of this study demonstrate that PJl and revi-
sion ratesin morbidly obese patients (BMI >40 kg/m?) under-
going THA are not inferior to those classified by the WHO
as normal weight, overweight, Class| or |1 obesity (BMI
<40 kg/m?). Morbid obesity (BMI >40 kg/m?) was an inde-
pendent predictor of discharge from the facility, and atrend
towards other inferior early postoperative outcomes includ-
ing length of hospital stay and 90-day hospital returns was
observed for patients in this cohort. However, other vari-
ablesincluding age, femae sex, and Elixhauser comorbid-
ity score were also independent predictors of increased uti-
lization of resources during the acute postoperative peri-
od. A trend towards a higher percentage of patients with
clinically significant loss of BMI at the final follow-up was
observed for the morbidly obese cohort, which could the-
oreticaly result in a decrease of downstream healthcare
cogts. A higher incidence of revisions, PJl, and 90-day hos-
pita returns was observed when these two cohorts were
combined. These findings call into question the practice of
restricting THA to patients with a BMI <40 kg/m? based
on BMI aone; therefore, conduct of further studies will be
required, particularly in the setting of a highly successful
procedure with relatively lower risk.
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