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Abstract

regression analysis.

Background: The obese population is more likely to develop degenerative joint disease requiring total joint arthro-
plasty (TJA) and also experience increased rates of adverse post-surgical outcomes. This study assessed whether a
quantifiable weight loss prior to TJA had any impact on perioperative and 30-day outcomes in obese patients.

Method: Using the American College of Surgeons-National Surgical Quality Improvement Program database, obese
patients who underwent total hip or total knee arthroplasty and lost at least 10% of their total body weight prior to
surgery were identified and matched to other obese individuals undergoing the same procedures without weight
loss. Perioperative outcomes, including operative time, length of stay, discharge destination, or 30-day adverse events,
including complications, re-admissions, re-operations, and mortality, were then compared using conditional Logistic

Results: Analysis showed no difference between the two groups in terms of operative time, length of stay, discharge
destination, or 30-day adverse events, including complications, re-admissions, re-operations, and mortality.

Conclusion: The results of this study suggest that weight loss alone in the preoperative period may not be sufficient
to mitigate the effects of obesity on immediate post-TJA outcomes.
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Introduction

Obesity has been well established to be a significant risk
factor for lower post-surgical outcomes. Within total
joint arthroplasty (TJA), obesity has been associated with
higher rates of impaired wound healing, infection, deep
venous thrombosis, prolonged hospitalization, and revi-
sion surgery [1-6]. Consequently, strategies to improve
TJA outcomes in obese patients are vital, especially with
an estimated 12.5% of the US population considered
obese [7].
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Among the most common strategies to mitigate the
effects of obesity are preoperative weight loss and the
implementation of body mass index cutoffs [6, 8—10].
The benefits of these recommendations continue to be
debated as the ability of weight loss to improve postop-
erative outcomes remains unclear. Since weight loss can
be a challenging task for many patients, it is important
for providers to demonstrate tangible improvements in
order to justify such weight loss and effectively motivate
patients to lose weight.

The objective of this preliminary study was to assess
the extent to which weight loss has on a number of
perioperative outcomes in obese patients undergo-
ing primary, unilateral TJA. These include operative
time, hospital length of stay, discharge destination, and
30-day complications, re-operations, re-admissions,

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line

to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42836-022-00149-0&domain=pdf

Laperche et al. Arthroplasty (2022) 4:47

and mortality. We hypothesized that weight loss in
obese patients would improve those outcomes. A bet-
ter understanding of the effect of weight loss in TJA
patients is critical as obesity rates and the demand for
TJA continue to increase. The information is needed in
order to treat these patients more effectively and opti-
mize their outcomes.

Methods

Patients

A retrospective review of the American College of Sur-
geons-National Surgical Quality Improvement Program
(ACS-NSQIP) database was performed. All data were
non-identifiable, making the review IRB exempt. Obese
patients, defined as having a body mass index (BMI) >
30, who underwent primary, unilateral total hip or knee
arthroplasty (THA, TKA) from the years 2010-2018
were identified. Two groups were compared: a weight
loss group and a non-weight loss group. The weight loss
group was defined as individuals with a BMI > 30 who
had a minimum of 10% reduction in their total body
weight in the 6 months prior to surgery. Weight loss sta-
tus was indicated as a variable in the ACS-NSQIP data-
base. The non-weight loss group had a BMI > 30 but
without significant weight loss.

Measures and outcomes

Preoperative characteristics of the patients included
surgery type (THA or TKA), age, sex, race, BMI, func-
tional status (dependent on another individual for care
or not), point of origin other than home, smoking or
tobacco use within one year from surgery, chronic ster-
oid use, diabetes, hypertension, chronic obstructive pul-
monary disease (COPD), congestive heart failure (CHF),
bleeding disorders, serum albumin levels, dyspnea, and
American Society of Anesthesiologists (ASA) Physical
Status Classification. Patients were evaluated and com-
pared in terms of the following outcomes: operative time
(minutes), length of hospital stay (LOS, days), discharge
to rehabilitation or skilled nursing facilities, and 30-day
complications (including superficial surgical site infec-
tion [SSI], deep incision SSI, organ space SSI, wound dis-
ruption, pneumonia, unplanned intubation, pulmonary
embolism, ventilator for >48 hours, progressive renal
insufficiency, acute renal failure, urinary tract infec-
tion, cerebrovascular accident or stroke with neurologic
deficit, coma >24 hours, peripheral nerve injury, cardiac
arrest requiring CPR, myocardial infarction, bleeding
requiring transfusion, prosthesis loosening, deep vein
thrombosis, thrombophlebitis, sepsis, or septic shock),
re-admissions, re-operations, and mortality.
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Statistical analysis

Descriptive statistics included means with standard devi-
ations for continuous variables, and frequencies with per-
centages for categorical variables. To test if weight loss
affected surgical outcomes, a conditional Logistic regres-
sion model was made using the stratified Cox regression
procedure. Patients who lost 10% or more of their body
weight were matched with patients who did not lose 10%
or more of their body weight (1:2 when possible). The
criteria for matching were the type of procedure (THA
or TKA), year of surgery, age, sex, functional status, and
American Society of Anesthesiologists Physical Status
Classification. Patients were matched exactly on all varia-
bles except age, where controls had to be within one year
of the cases. Furthermore, a propensity score was created
using the remaining baseline variables and entered into
the Cox regression model as a covariate. Models were
run separately for THA and TKA patients. Analyses were
conducted by using SAS v9.4 and statistical significance
was defined as P < 0.05.

Results

Patient characteristics

A total of 315,000 obese patients had received either
TKA or THA. Of them, 302 obese patients with > 10%
weight loss were matched with 567 obese patients who
did not lose weight (265 cases matched with two controls
and 37 matched with one control) (Table 1). Among all
study patients, 21% had a BMI over 40 and were consid-
ered morbidly obese. While the variables used for match-
ing did not differ between the two groups, there were
differences in other variables. In particular, when com-
pared to patients who did not lose weight, patients who
lost weight had higher rates of chronic steroid use (7% vs.
4%, P = 0.029), diabetes (26% vs. 18%, P = 0.004), COPD
(8% vs. 4%, P = 0.008), CHF (3% vs. 1%, P = 0.009), and
lower serum albumin (mean of 3.90 vs. 4.08, P < 0.001).

Regression analysis

Table 2 shows the results for the conditional Logistic
regression with the propensity score adjustment sepa-
rately for THA and TKA. After controlling for all base-
line differences, the two groups were statistically similar
in all the study outcomes (P > 0.05): operative time, LOS,
discharge destination, 30-day complications, re-admis-
sions, re-operations, and mortality.

Discussion

The fact that obese patients often encounter more fre-
quent post-surgical complications have led many to
recommend weight loss prior to TJA but the results are
mixed [9, 11-14]. In this study, we sought to investigate
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Table 1 Patient characteristics of the study groups
BMI 30 > and No Weight Loss BMI > 30 and Weight Loss PValue
n 567 302
Surgery
Total Hip Arthroplasty 218 (38%) 115 (38%)
Total Knee Arthroplasty 349 (62%) 187 (62%)
Age (years) 63.6 =94 63.6+94 0.932
Sex (female) 348 (61%) 182 (60%) 0.749
Race (Caucasian) 462 (82%) 248 (82%) 0.974
Body mass index 36.7+£56 365+£54 0.712
Functional status (Dependent) 23 (4%) 14 (4%) 0.861
Point of origin other than home 2 (<1%) 4 (1%) 0.099
Smoker within 1 year 53 (9%) 32 (11%) 0.555
Chronic steroid use 22 (4%) 22 (7%) 0.029
Diabetes 101 (18%) 79 (26%) 0.004
Hypertension 389 (69%) 221 (73%) 0.161
Chronic obstructive pulmonary disease 20 (4%) 23 (8%) 0.008
Congestive heart failure 4 (1%) 9 (3%) 0.009
Bleeding disorders 18 (3%) 14 (5%) 0.276
Serum albumin level (g/dL) 408 £ 037 3904052 <0.001
Dyspnea 45 (8%) 35 (12%) 0.076
American Society of Anesthesiologists Physical Status Clas- 359 (63%) 193 (64%) 0.998
sification
Table 2 Multivariate regression analysis for total hip and knee arthroplasty
Hip (n=333) Knee (n=536)
Odds Ratio 95% Cl P-Value Odds Ratio 95% Cl P-Value
Operation Time >100 Minutes 1.03 0.70-1.52 0.890 0.97 0.70-1.33 0.826
Operation Time 1.04 0.96-1.16 0414 1.00 0.93-1.08 0.958
Any 30-day Complications 1.08 0.83-1.40 0.557 0.97 0.79-1.20 0.772
Length of Stay (Days) 140 0.85-2.29 0.184 093 0.83-1.05 0.224
Discharge to Rehab/Skilled care 1.50 0.62-3.64 0.370 0.83 042-1.66 0.604
Re-operation within 30 days 1.54 0.40-6.03 0532 033 0.04-3.01 0325
Re-admission within 30 days 0.70 0.22-2.19 0.535 0.70 0.18-2.77 0613
Any Surgical Complications 142 0.80-2.51 0.234 0.88 047-1.64 0.686
Any Medical Complications 1.00 0.76-1.32 1.00 1.01 0.81-1.25 0.962

the effect of weight loss on immediate post-TJA out-
comes. Contrary to our hypothesis, we found that reduc-
tion of at least 10% of total body weight in obese patients
prior to surgery had no significant impact on operative
time, LOS, discharge destination as well as 30-day com-
plications, re-admissions, re-operations, and mortality
when compared to their counterparts who did not lose
weight. These findings were consistent for both THA and
TKA.

Our findings appear to be consistent with stud-
ies showing that preoperative weight did not reduce

complications. Inacio et al. [15] retrospectively reviewed
1332 TKAs and 732 THAs in obese patients from a single
health care system who had a 5% decrease in their weight
prior to surgery. At one year follow-up, no difference was
found in the rates of surgical site infections or re-admis-
sions compared to patients who had no weight loss prior
to surgery. In a meta-analysis by Smith et al. [16], THA
and TKA complication rates in 657 obese patients who
underwent bariatric surgery were compared to 22,691
obese patients who did not. There was no difference in
the study outcomes including infections, revisions, deep
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vein thrombosis, pulmonary embolism, or mortality. The
authors concluded that bariatric surgery before THA or
TKA did not reduce complications or improve outcomes.
The lack of evidence for weight loss to improve complica-
tion rates and outcomes in obese patients perhaps war-
rants exploration for alternative measures in addition to
weight loss alone.

The lack of improvements in outcomes may be two-
fold. The weight reduction may not have been enough to
impact outcomes or not enough time following weight
reduction was permitted. In this study, weight loss was
defined as at least a 10% reduction in total body weight. It
is possible that a more significant weight reduction may
be needed to effect benefits. Weight loss prior to sur-
gery may also require some time for the body to recover
from the induced catabolic state before the benefits of
weight loss are seen. As weight loss captured in our study
occurred in the 6 months prior to surgery, it is possi-
ble that such weight loss was too quick and too close to
surgery.

Operative time can be increased with obese patients
due to the need for large exposure and tissue dissec-
tion, and thus it has been implicated as a contributing
factor to increased complications in this patient popu-
lation [17]. Our study however did not identify any dif-
ferences in operative time. While a reduction in weight
of 10% of total body weight is a significant amount, it
may not provide a significant reduction in total tissue
that needs to be dissected compared to non-weight loss
obese patients. Additionally, if weight loss occurred pri-
marily in the abdomen or viscera, the reduction would
likely not impact knee or hip procedures significantly. A
2017 study found that among 180 overweight and obese
patients who underwent a 22-week weight loss program
through diet and exercise, men lost the highest percent-
age of weight from the trunk while women lost the high-
est percentage of weight from the hips and legs [18].
This finding indicates a difference in sex may also play
a role in weight loss reducing operative time and it may
depend on the operation planned. The similar operative
time recorded between our study groups, and the lack of
stratification by sex, may explain their similar complica-
tion rates.

Obesity has been shown to increase hospital LOS and
the likelihood of discharge to a rehabilitation facility fol-
lowing TJA [19, 20]. Length of stay and discharge desti-
nation have become important quality metrics in our
evolving value-based healthcare system as shortened
LOS and direct discharge to home have been shown to
have significant cost-saving effects [21, 22]. Cytokines
such as IL-1f, IL-6 and TNF-a have been implicated in
inflammation and pain. One study looking at these lev-
els following weight loss surgery found a postoperative
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decrease in IL-6 and TNF-a [23]. Weight loss prior to
surgery could also show a similar decrease in proinflam-
matory cytokines and a possible decrease in pain postop-
eratively, which could have an added benefit of decreased
LOS. The results of this study did not show weight loss
alone to be sufficient to significantly reduce LOS and
non-home discharge rates.

Limitations of this study include the possibility of low
power to adequately identify true differences between
these groups. Due to the variable outcomes and a lim-
ited number of patients with at least 10% weight loss, we
included all those patients and compared them with the
non-weight loss cohort stringently matched by a num-
ber of baseline factors. Second, it was not reported in the
database if weight loss was intentional, the result of diet
and exercise or surgery, or unintentional, potentially due
to the disease process. This distinction would be impor-
tant in making a recommendation to patients. Third, the
absolute amount of weight loss was not recorded either
in the database. Instead, we relied on the reported binary
variable indicating at least 10% weight loss or not. It’s
possible the actual weight loss amount, rather than the
percentage, could be a better indicator. Fourth, weight
loss is only one strategy to optimize outcomes and per-
haps should not be looked at in silo. For example, a
myriad of other factors known to impact perioperative
outcomes should also be taken into consideration as part
of performing a successful total joint replacement, such
as nasal staphylococcal decolonization, smoking cessa-
tion, ensuring adequate nutritional status, and optimiza-
tion of medical comorbidities.

Conclusion

In conclusion, this retrospective review of a national
quality database showed that a 10% reduction of the total
body weight in the 6 months prior to surgery did not
improve the perioperative outcomes in obese patients
undergoing primary, unilateral TJA. Specifically, there
were no reduction in operative time, LOS, non-home dis-
charge, and 30-day adverse events.
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