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Background: The incidence of primary reverse total shoulder arthroplasty (rTSA) and the prevalence of
obesity have increased in the United States. Despite this, the literature assessing the effect of morbid
obesity (body mass index�40 kg/m2) on perioperative surgical outcomes remains inconsistent.
Methods: A retrospective review of consecutive elective primary rTSA cases from January 2016 through
September 2023 at a single tertiary referral center was performed. All cases involved a short-stem hu-
meral component and screw-in glenoid baseplate from the same implant manufacturer. Surgical and
patient demographic data were collected. Morbidly obese patients were propensity matched at least 1:1
with non-morbidly obese patients based on age, gender, modified 5-item frailty index score, adjusted
Charlson comorbidity index score, and 12-month preoperative emergency department (ED) visit.
Regression analysis was utilized to assess the relationship between morbid obesity and operative time,
length of stay, intraoperative total blood volume loss, surgical postoperative complications, in-hospital
medical complications, disposition, and 90-day ED return and readmission.
Results: There were a total of 175 short-stem rTSA cases performed with a median age of 71 years
(interquartile range: 66, 76), of which 19 (10.9%) had a body mass index �40 kg/m2. These 19 patients
were propensity score matched to 41 non-morbidly obese patients (9 at 1:3, 4 at 1:2, and 6 at 1:1). There
were no significant differences between the groups with regard to intraoperative total blood volume loss,
operative time, need for transfusion, hospital length of stay, discharge disposition, prevalence for 90-day
return to ED, or unplanned 90-day readmission.
Conclusion: Morbid obesity should not be considered an absolute contraindication for elective rTSA,
particularly in patients who have undergone appropriate preoperative medical clearance.

© 2024 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
The incidence of primary reverse total shoulder arthroplasty
(rTSA) has steadily risen among all age groups in the United States.5

Recent projections suggest a significant future increase relative to
hip and knee arthroplasty.30 Concurrently, obesity has become an
epidemic within the United States, with projections indicating that
more than half of adults will demonstrate obesity by 2030.31
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Despite this growing issue, the existing literature regarding the
association between obesity and perioperative complications
following rTSA remains inconsistent. A recent systematic review
with pooled analysis revealed a correlation between obesity and
prolonged surgical duration, increased blood loss, and a higher
likelihood of discharge to a rehabilitation facility.20 However, the
various definitions for obesity within the included studies made
meaningful comparisons challenging, with some authors using a
cutoff of�30 kg/m2 and others using�35 kg/m2.4,15,22 Pappou et al,
in a 1:3 case-matched study of morbidly obese patients undergoing
rTSA, found that the morbidly obese patients had a similar hospital
readmission, emergency department (ED) readmission, and hos-
pital length of stay (LOS) compared with nonobese patients.23

However, they found that morbidly obese patients had an
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increased risk for nonhome discharge, higher intraoperative esti-
mated blood loss, and longer operative time. In a study utilizing an
administrative claims-based database, Cogan et al reported a
significantly higher 90-day readmission, 90-day medical compli-
cation, renal insufficiency, and deep venous thrombosis/pulmonary
embolus rate among morbidly obese patients compared to a cohort
of nonobese patients.9 However, the authors did not stratify the
results by the use of rTSA vs. anatomic total shoulder arthroplasty
(aTSA), nor were they able to provide detailed data regarding the
specific implant (long-stem vs. standard length-stem, cemented vs.
non-cemented) used.

The implementation of strict body mass index (BMI) cutoffs
abovewhich patients would be denied access to a joint arthroplasty
with the goal of minimizing the risk of complications to this chal-
lenging patient population and reducing the potential for increased
healthcare expenditures could certainly result in limited access to a
pain-relieving procedure.11,17,26 Saini and colleagues, in a study
utilizing a national database, found that 14 complication-free TSA
procedures would need to be denied in patients with a BMI�40 kg/
m2 in order to prevent a major complication. Furthermore, they
reported that 20 complication-free procedures would need to be
denied among this patient group to avoid a single clinically sig-
nificant medical complication.26 Interestingly, Kulkarni et al re-
ported that adherence to strict BMI cutoffs for TSA could
inadvertently result in worsening healthcare disparities.17 Under-
standing the association between morbid obesity and both peri-
operative complications and outcomes following rTSA could
provide further evidence as to the clinical utility for instituting
formal preoperative BMI cutoffs.

Therefore, the purpose of the current study was to: 1) define the
baseline demographic differences between morbidly obese pa-
tients undergoing primary rTSA from non-morbidly obese patients;
2) identify the reasons for 90-day postoperative ED return and
readmission; and 3) investigate the effect of morbid obesity on
operative duration, intraoperative total blood volume loss (ITBVL),
need for transfusion, hospital LOS, perioperative medical and sur-
gical complications, discharge disposition, 90-day return to ED, and
unplanned 90-day readmission in patients undergoing primary
elective rTSA using a consistent short-stem implant. Our hypothesis
was that morbidly obese patients would exhibit prolonged surgical
duration, higher blood loss, and a longer hospital stay compared to
non-morbidly obese patients.

Materials and methods

We conducted a retrospective analysis of all primary elective
rTSAs performed by a single fellowship-trained orthopedic surgeon
at a tertiary referral teaching hospital from January 2016 to
September 2023. Institutional review board approval was obtained
for this study [#2022-13955]. Inclusion criteria comprised patients
undergoing elective primary rTSA with a minimum 90-day follow-
up, while exclusion criteria encompassed patients undergoing
revision rTSA, arthroplasty for acute fracture, or arthroplasty
following prior fracture fixation.

Patient demographic data, including age, gender, BMI, marital
status, insurance type (commercial vs. Medicare vs. Medicaid), self-
reported race, smoking status (current vs. former vs. never
smoked), age-adjusted Charlson comorbidity index (ACCI), modi-
fied 5-item frailty index (mFI-5), distance from home-to-clinic, 90-
day postoperative visits to the ED with presentation diagnoses, and
90-day unplanned postoperative readmissions, were collected
through electronic health records. The ACCI is a reliable tool for
predicting mortality based on comorbid diseases,8 while the mFI-5
serves as a marker of physiologic decline and anticipates adverse
outcomes and readmission following total shoulder
1216
arthroplasty.16,29 Surgical data included preoperative diagnosis,
history of prior non-arthroplasty ipsilateral shoulder surgery (none
vs. open vs. arthroscopic vs. combined), hospital LOS, intraoperative
complications, postsurgical complications within 4 weeks, in-
hospital medical complications, operative time, ITBVL, and the
need for intraoperative or postoperative transfusion. The BMI data
were stratified into 2 categories: �40 kg/m2 (morbidly obese) vs.
<40 kg/m2 (non-morbidly obese). The mFI-5 was categorized as <2
vs. �2, as has previously been described in the literature.16 Simi-
larly, the ACCI was categorized as <5 or �5 based on prior
publications.1

Operative timewas defined as the duration from skin incision to
the commencement of incision closure to standardize for potential
variations in closure techniques and speed among surgeons and
trainees, a method previously employed.14 ITBVL was calculated as
described by Sehat et al28 and previously utilized with regard to
shoulder arthroplasty.14 No specific trigger for transfusion was
defined during the study period. The decision to administer blood
products was based primarily on the presence of patient symptoms
suggestive of anemia and an assessment by the geriatric coman-
agement service providers. Finally, medically and surgically related
90-day ED visits and readmission data were combined due to the
low number of cases, with surgically related reasons including
wound complications, intractable surgical site pain, or peri-
prosthetic fractures/dislocations.

Surgical technique

The surgical approach was performed in a consistent fashion
through a standard deltopectoral approach. All cases involved the
use of the Ascend Flex short-stem humeral component with
proximal porous coating and the Aequalis Perform Reverse glenoid
component (Wright Medical, Memphis, TN, USA). High-viscosity
bone cement was utilized based on the proximal humeral bone
quality. The use of baseplate augmentation was based on presur-
gical computerized planning of the glenoid bone deformity. A sin-
gle loading dose of intravenous tranexamic acid (TXA) was
administered at a dose of 10 mg/kg over 10 minutes prior to inci-
sion. All cases were performed with a combination of regional and
general anesthesia.

Statistical analysis

Propensity score matching was undertaken with the involve-
ment of a biostatistician to create comparable groups of morbidly
obese and non-morbidly obese patients. Each morbidly obese pa-
tient was matched to at least 1 non-morbidly obese patient based
on age (±2 years), gender, mFI-5 (<2 or �2), ACCI (<5 or �5), and
12-month preoperative ED visit (yes/no). A group was defined as a
morbidly obese patient with up to 3 matched controls. LeBrun et al
reviewed 83 matched case-control studies published in the top
orthopedic journals according to impact factor from 2007 to 2016
and found a median of 3 matching factors and 1 control were used
per case.18 Austin et al found that utilization of 1:1 or 2:1 matching
would be optimal with propensity score matching.3 Medians and
interquartile ranges (IQRs) were used to describe continuous vari-
ables. Differences in demographic and medical characteristics be-
tween patients with and without morbid obesity were compared
using the Wilcoxon rank-sum or Kruskal-Wallis tests for contin-
uous variables and chi-squared or Fisher’s exact tests for categorical
variables. Logistic regression with a group-specific random effect
was utilized to assess the differences between the matched cohort
groups. A P value <.05 was considered statistically significant.
Where a P value could not be calculated given the absence of an
outcome in either group, the result was listed as “n/a.” All statistical



Table I
Overall patient cohort baseline demographic data.

Clinical parameters BMI � 40 kg/m2

(median [IQR])
(n ¼ 19)

BMI < 40 kg/m2

(median[IQR])
(n ¼ 156)

P value

Age, y 68 (64, 73) 71 (66.5, 77) .12
Gender, n (%) .32
Male 3 (16%) 41 (26%)
Female 16 (84%) 115 (74%)

Self-identified race
White 5 (28%) 22 (14%) .51
Hispanic 10 (50%) 85 (54%)
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analyses were performed using SAS, version 9.4 (SAS Institute, Cary,
NC, USA). Post hoc sample size calculations were performed to
determine the number of patients required to achieve significance
in the ITBVL and operative time when the two groups did not differ
significantly. This demonstrated that 472 morbidly obese:non-
morbidly obese matched pairs would be required to demonstrate
significance in ITBVL with P ¼ .05 and 80% power and 319 morbidly
obese:non-morbidly obese matched pairs would be required to
demonstrate significance in operative time with P ¼ .05 and 80%
power. The current study was thus underpowered for the detection
of these outcome measures.
Black 4 (22%) 46 (20%)
Asian 0 3 (2%)

Insurance type
Medicare 15 (78%) 122 (78%) .60
Medicaid 2 (11%) 25 (16%)
Commercial 2 (11%) 9 (6%)

BMI, kg/m2 42.4 (41.0, 45.1) 30.3 (27.2, 33.1) <.00001
Surgical side .68
Right 11 (58%) 98 (63%)
Left 8 (42%) 58 (37%)

Distance from
home-to-clinic

2.6 (1.3, 3.0) 3.0 (2.4, 4.3) .07

Diagnosis
RTC-deficient
arthritis

12 (63%) 54 (35%) .03

GH OA 4 (21%) 23 (15%)
Chronic RTC tear 2 (11%) 47 (30%)
Other 1 (5%) 32 (20%)

mFI-5
0,1 8 (42%) 76 (49%) .59
�2 11 (58%) 80 (51%)

Smoking status
Never 6 (32%) 87 (56%) .10
Former 11 (58%) 53 (34%)
Current 2 (10%) 16 (10%)

Age-adjusted
Charlson
comorbidity index
(ACCI)

4 (3,5) 4 (3,5) .88

Prior ipsilateral
surgery

.85

None 16 (84%) 112 (72%)
Arthroscopy 3 (16%) 35 (22%)
Open surgery 0 (0%) 5 (3%)
Open surgery/
arthroscopy

0 (0%) 4 (3%)

IQR, interquartile range; BMI, body mass index; mFI-5, 5-item modified fragility
index; GH OA, glenohumeral osteoarthritis; RTC, rotator cuff.
A P-value < .05 is given in italics.
Results

Therewere 175 total cases included in this study, with 19 (10.9%)
morbidly obese patients with a median age of 68 (IQR: 64, 73) years
and a range from 58 to 81 years. The remaining 156 non-morbidly
obese patients had a median age of 71 (IQR: 66.5, 77) years. There
were no significant differences between the groups with regard to
age, gender, history of prior ipsilateral shoulder surgery, and ACCI
[Table 1]. There were significantly more diagnoses of rotator cuff-
deficient arthritis among the morbidly obese group compared to
the non-morbidly obese group (63% vs. 35%, P ¼ .015).

Following propensity score matching, a group of 41 case-
matched controls with a median age of 69 (IQR: 65.5, 75) years
with a range from 56 to 81 years was identified. There were 37
(90%) females with 14 (34%) having anmFI-5<2 [Table 2]. Therewas
no statistically significant difference between the propensity-
matched cohorts with regard to self-identified race, insurance
status, ACCI, distance from home-to-clinic, clinical diagnosis,
smoking status, or a history of a prior ipsilateral shoulder surgery.
There was no significant difference with regard to the use of bone
cement for humeral component fixation between the two groups
(P ¼ .15). With regard to surgical implants, an augmented glenoid
baseplatewas used in 3 (16%) of the morbidly obese patients and 14
(34%) of the non-morbidly obese patients (P ¼ .22). A median of 3
peripheral screws were used in both groups (P ¼ .24).

With regard to outcome differences between the matched
cohorts, there was no significant difference between the non-
morbidly obese and morbidly obese cohorts with regard to me-
dian ITBVL (218.6 ml vs. 213.9 ml, P ¼ .620), median hospital stay (2
days vs. 2 days, P ¼ .654), operative time (114 min vs. 114 min,
P ¼ .423), 90-day return to ED (21% vs. 19%, P ¼ .890), in-hospital
medical complication (24% vs. 21%, P ¼ .888), and disposition to
nonhome (8% vs. 19%, P ¼ .281) [Table 3].

There were no cases of 4-week surgical postoperative compli-
cations and a single (5.2%) 90-day unplanned readmission among
the morbidly obese cohort. There was no difference in post-
operative day 1 visual analogue scale pain levels (P¼ .36), discharge
VAS pain levels (P ¼ .62), or the difference in postoperative day 1
and discharge VAS pain levels (P ¼ .18) between the matched
groups. For the morbidly obese patients, there were 3 patients with
5 visits to the ED within 90 days, all of which were medically
related. The specific reasons for the visits included dizziness, chest
pain, new-onset atrial fibrillation, hyperglycemia, and knee pain.
One ED visit occurred at <7 days postsurgically and the remainder
from 30-90 days. For the non-morbidly obese patients, therewere 7
patients with ten 90-day ED visits, 2 of which were surgically
related. The remaining medically related visits included: fall (2),
musculoskeletal pain (1), vertigo (1), chest pain (1), abdominal pain
(1), acute mental status change (1), and social support (1). Two ED
visits occurred at <7 days postsurgically, 3 visits from 7-30 days and
5 visits from 30-90 days.
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Discussion

A retrospective, single institution study was performed utilizing
propensity score matching based on age, gender, mFI-5 score, ACCI,
and 12-month preoperative ED visit to assess the association be-
tween morbid obesity and perioperative complications and
outcome measures. The main findings from the current study were
that patients with morbid obesity undergoing elective rTSA using a
single implant design did not demonstrate a longer hospital LOS,
operative time, increased in-hospital medical complications,
increased risk for transfusion, increased disposition to nonhome,
increased risk for 90-day ED return, or unplanned 90-day
readmission.

We found that the risk for 90-day ED return and all-cause un-
planned readmission was not significantly increased for morbidly
obese patients undergoing elective rTSA. Interestingly,Werner et al,
in a Medicare database study evaluating only aTSA, found that a
preoperative ED visit within 12 months of surgery was an inde-
pendent risk factor for a 90-day postoperative ED visit.33 Based on
their findings, we included the 12-month preoperative ED visit in



Table II
Demographic data following propensity score case matching.

Clinical parameters BMI � 40 kg/m2

(median [IQR])
(n ¼ 19)

BMI < 40 kg/m2

(median[IQR])
(n ¼ 41)

P value

Age, y 68 (64, 73) 68 (65, 73) .80
Gender, n (%) .50
Male 3 (16%) 4 (10%)
Female 16 (84%) 37 (90%)

Self-identified race .35
White 5 (28%) 6 (15%)
Hispanic 10 (50%) 20 (49%)
Black 4 (22%) 15 (37%)
Asian 0 0 (0%)

Insurance type .33
Medicare 15 (78%) 32 (78%)
Medicaid 2 (11%) 8 (20%)
Commercial 2 (11%) 1 (2%)

BMI, kg/m2 42.4 (41.0, 45.1) 30.6 (26.4, 32.7) <.00001
Surgical side .90
Right 11 (58%) 23 (56%)
Left 8 (42%) 18 (44%)

Distance from
home-to-clinic

2.6 (1.3, 3.0) 2.8 (2.4, 3.7) .19

Diagnosis .16
RTC-deficient arthritis 12 (63%) 16 (39%)
GH OA 4 (21%) 6 (15%)
Chronic RTC tear 2 (11%) 10 (24%)
Other 1 (5%) 9 (22%)

mFI-5 .55
0,1 8 (42%) 14 (34%)
�2 11 (58%) 27 (56%)

Smoking status .19
Never 6 (32%) 23 (56%)
Former 11 (58%) 14 (34%)
Current 2 (10%) 4 (10%)

Age-adjusted Charlson
comorbidity index
(ACCI)

4 (3,5) 4 (3,6) .75

Prior ipsilateral surgery .25
None 16 (84%) 24 (59%)
Arthroscopy 3 (16%) 12 (29%)
Open surgery 0 (0%) 3 (7%)
Open surgery/
arthroscopy

0 (0%) 2 (5%)

IQR, interquartile range; BMI, body mass index; mFI-5, 5-item modified fragility
index; GH OA, glenohumeral osteoarthritis; RTC, rotator cuff.
A P-value < .05 is given in italics.
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the propensity matching. Our results are consistent with those of
Pappou et al who reported that the 90-day ED and hospital read-
mission rate were not significantly increased among morbidly
obese patients undergoing rTSA compared to nonobese-matched
controls.23 Similarly, Anakwenze et al, in a retrospective analysis
of an institutional database comprised of 44 morbidly obese pa-
tients undergoing rTSA, found no association between increasing
BMI and the likelihood of 90-day readmission.2 Overall, 11% of the
morbidly obese patients experienced a 90-day readmission,
approximately twice the rate of the current study. Our results
contrast with those of Cogan et al who reported a >2-fold increase
in 90-day readmission amongmorbidly obese patients compared to
nonobese patients, though that study did not stratify by the nature
of the TSA performed and the fact that their analysis controlled only
for age, gender, and comorbidity.9 Our findings that morbidly obese
patients undergoing rTSA do not have a significantly higher 90-day
ED return or readmission is particularly important given the
introduction of alternative payment models that center on single
payments to institutions for all services provided during an episode
of care, including the 90-day postdischarge period.7,32 The average
cost for readmission following TSA has been calculated at nearly
$14000, representing a significant burden to the healthcare system
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should it occur.12,24,27 Finally, the reasons for the 90-day return to
ED among the morbidly obese patients in this study were all
medically related, suggesting that these complex patients could
benefit from being comanaged by their primary care physicians in
the early postoperative period to further reduce the risk of ED
return.

We found no significant difference in operative time between
the morbidly obese patients and the propensity-matched non-
morbidly obese cohort. This underscores the importance of
experience and consistency in surgical approach by the entire
orthopedic and anesthesia team to manage these complex cases
efficiently. Our results are concordant with those of Pappou et al
who reported that although the total procedural time was 13
minutes longer among the morbidly obese cohort undergoing
rTSA, there was no significant difference in the actual surgical
time between the groups.23 In contrast, Linberg et al, in a retro-
spective case series including 41 morbidly obese patients under-
going unconstrained shoulder arthroplasty, found a longer
operative time in morbidly obese patients compared to historical
nonobese controls, which the authors attributed to a more chal-
lenging surgical exposure and soft tissue management due to
large body habitus.19 However, the conclusions were limited by a
lack of a true control group. Our analysis revealed that ITBVL and
the need for perioperative transfusion did not significantly differ
between morbidly obese and non-morbidly obese patients. Our
findings differ from those of Pappou et al who reported a 40 cc
increased estimated blood loss among the morbidly obese pa-
tients.23 However, the authors in that study do not discuss spe-
cifically how blood loss was determined, whereas the ITBVL was
calculated in the current study and has been used previously
within the orthopedic literature.14 Furthermore, the blood loss
that they reported may not be considered clinically significant.
Similar to our findings, Cogan and colleagues did not find a sig-
nificant increase in transfusion risk for morbidly obese patients
undergoing TSA.9 Using a national database, Bixby et al demon-
strated a trend toward decreased perioperative transfusion
following TSA, which the authors surmised was a result of wide-
spread use of TXA.6 The primary reason for the lack of significant
difference in blood loss and need for transfusion in our study
likely includes the routine use of a single dose of TXA prior to
incision in all cases.10

We found no increase in postoperative LOS for the morbidly
obese patients undergoing rTSA. Our findings stand in contrast
with those of Griffin et al who reported that morbidly obese pa-
tients experienced a longer LOS compared to both obese and
nonobese patients undergoing TSA.13 Their study, however, did not
differentiate between rTSA and aTSA. Our results are consistent
with those of Pappou et al who similarly reported no significant
increase in hospital LOS among morbidly obese patients.23 It is
certainly possible that the comparable LOS between the cohorts
noted in our study was a result of the general trend toward
decreasing LOS following TSA despite an increase in comorbidities
including morbid obesity.6 In the current study, we found no dif-
ference in disposition to home among morbidly obese patients vs.
non-morbidly obese patients with >80% of the morbidly obese
patients being discharged home. Our findings stand in discordance
to Pappou et al who found that morbidly obese patients were
significantly more likely to be discharged to a skilled nursing fa-
cility or rehabilitation facility than controls.23 A recent study,
however, demonstrated a national trend toward discharge home
following TSA and significantly higher 90-day costs related to
nonhome disposition to skilled nursing facility or inpatient reha-
bilitation facilities, though patients with higher CCI were still more
likely to be discharged to an inpatient facility.25 This trend has been
demonstrated by others.6 At our institution, patients are evaluated



Table III
Comparison of outcomes between matched cohorts.

Clinical outcome measures Non-morbid obese (BMI < 40)
N ¼ 41

Morbid obese (BMI � 40)
N ¼ 19

Not morbid obese e morbid
obese (within pair difference)

P value

ITBVL, median (IQR) 218.6 (139.8, 305.0) 213.9 (106.3, 434.5) 7.0 (�127.7, 114.1) .620
Hospital stay, median (IQR) 2 (2, 3) 2 (1, 3) 0 (�1, 1) .654
Operative time, median (IQR) 114 (96, 126) 114 (103, 137) 0 (�35, 22) .423
90-day return to ED .890
No 34 16
Yes 7 3

Intraoperative complications n/a
No 41 17
Yes 0 2

Surgical postoperative
complications

n/a

No 38 19
Yes 3 0

In-hospital medical
complication

.888

No 33 15
Yes 8 4

90-day readmission .321
No 35 18
Yes 6 1

Disposition .281
Home 38 16
Nonhome 3 3

Transfusion .950
No 39 18
Yes 2 1

IQR, interquartile range; ED, emergency department; BMI, body mass index; ITBVL, intraoperative total blood volume loss.
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postoperatively by a multidisciplinary team including physiatrists
and social workers to determine the most appropriate pathway for
discharge and the need for skilled home-based outpatient services
including home therapy and visiting nurses when discharged
home. Interestingly, the use of home health services following TSA
has recently been demonstrated not to reduce the rate of 90-day
readmission despite increased costs, suggesting that they should
be implemented on a case-by-case basis.34

We found that the risk for in-hospital medical complications
requiring an evaluation by our geriatric comanagement service was
not significantly increased among patients with morbid obesity.
This finding may be the result of efforts at medical optimization
performed prior to surgery. Bixby et al found that the risk for 30-
day urinary tract infections and sepsis following TSA has
decreased significantly from 2005 through 2018.6 Saini and col-
leagues, in a retrospective study using the National Surgical Quality
Improvement Program database, found that morbid obesity was
not significantly associated with total complications, all major
complications and all minor complications, but was independently
predictive of 30-day renal complications, pulmonary emboli, and
prolonged ventilator use after controlling for modified CCI and
age.26 Some of the discrepancy between these findings and the
current study may be related to the nature of their study design.
Monroe and colleagues, in a review assessing the association be-
tween obesity and rTSA, found that while larger database studies
demonstrated elevated risks of infection, revision surgery, and
other medical complications among obese patients, smaller single-
surgeon studies often revealed no significant differences in these
parameters.21 The authors opined that the published differences
could be the result of multiple factors, including inconsistencies
with procedure and complication coding, in addition to the inclu-
sion of surgeons irrespective of volume and experience in the
database studies.

While the current study offers valuable insights, it is certainly
not without limitations. The retrospective study design, the small
sample size of morbidly obese patients, and the focus on a single
1219
institution may limit the generalizability of our reported findings.
Performing a multicenter study could certainly increase patient
numbers, but would also add inhomogeneity with regard to sur-
geon volume and implant type utilized. Finally, it is not clear
whether further categorization of the patients into another group
of superobese (BMI�50 kg/m2) would yield different results for our
outcome measures, though this was not possible in the current
studies given the numbers available. A strength of the current study
includes the multiple baseline patient and surgical demographics
examined. Specifically, we were able to examine the potential
confounding effect of both socioeconomic and racial factors on
perioperative outcomes such as hospital LOS and readmissions.
Furthermore, all of the cases were performed with a standardized
surgical approach and using short-stem rTSA implants from a single
manufacturer. We believe that this approach removes some of the
confounders inherent in national database studies wherein the
specifics of the implant and surgical technique are unknown.
Finally, the use of propensity-score matching based on multiple
demographic parameters certainly enhanced the robustness of the
analysis.
Conclusions

Morbid obesity did not significantly impact ITBVL, hospital LOS,
operative time, risk of in-hospital medical complications, and 90-
day return to the ED or unplanned readmission among patients
undergoing elective rTSA. We believe that the findings of the cur-
rent study have several implications for clinical practice. These
findings suggest that morbid obesity should not be considered an
absolute contraindication to the utilization of rTSA and that rTSA
can be performed safely in this patient population using a stan-
dardized surgical technique following medical optimization.
Further research involving patients with higher categories of
obesity (BMI�50 kg/m2) may shed more light into the true effect of
increasing BMI on complications and outcomes following rTSA.
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