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ABSTRACT

Objective: This systematic review aimed to determine whether obesity has a negative impact on the incidence of complications and
functional scores of all types of shoulder arthroplasty.

Methods: Electronic databases such as PubMed, Embase, Web of Science, and Cochrane were systematically searched for publications
concerning obesity and shoulder arthroplasty. The Newcastle-Ottawa scale criteria were used to evaluate the study’s quality. A total of 15
studies were identified involving total shoulder arthroplasty, reverse total shoulder arthroplasty, or hemiarthroplasty. The studies com-
paring the outcome of shoulder arthroplasty in different weight groups were conducted after the search of related literature and grouped
according to different weights and compared with each other. Counted data used odds ratio value and its 95% CI for data analysis, and
measurement data used weighted mean difference and its 95% CI for statistical analysis.

Results: The remaining 12 articles met the inclusion criteria and were included in this review. Any infection was reported in 6 studies,
including 197 013 patients. Infections were more likely to occur in obese patients, with an odds ratio of 3.38 (95% CI, 2.28-5.02). The
operation time of overweight patients (body mass index >25 kg/m?) was significantly longer than that of normal-weight patients (odds
ratio, 6.90; 95% CI, 3.79-10.00). The venous thromboembolism was more likely to occur in obese patients (odds ratio, 3.39; 95% CI, 3.6-
4.28). In addition, there was no significant difference in the dislocation rate and revision rate of prostheses among the groups. Patients
who undergo shoulder arthroplasty could obtain a good American Shoulder and Elbow Surgeons score (Mean Difference [MD], 1.87; 95%

CI, —2.08 to 5.82), regardless of their body mass index.

Conclusion: Obesity had a negative impact on the prognosis of patients treated with shoulder arthroplasty. Additionally, obese patients
require longer surgical times than normal-weight patients, although all patients can attain positive functional outcomes.

Level of Evidence: Level I1I, Therapeutic Study.

Introduction

Obesity is now a global problem. Despite significant
regional differences, the distribution of body mass
index (BMI) of the global population has shifted to the
upper end.! Since the early 1980s, the health of the
world’s population has been greatly burdened by
the growing obesity epidemic.? As a result, shoulder
replacement surgery has become more widely used in
obese patients over the past few decades as obesity
has spread.®

Shoulder arthroplasty (SA) is one of the most com-
mon orthopedic options, with a higher patient
satisfaction rates and better motor ability.*> The
incidence of SA per 100 000 patients increased from
6.1 in 2005 to 13.4 in 2013.° However, the revision
rate of SA is rising rapidly.” In the literature on hip
and knee replacements,*'! increased complications
and revision rates were associated with obesity. In
addition, shoulder pain and loss of function are
directly proportional to lifestyle choices, including
smoking and obesity."? Therefore, it is reasonable to
suspect that obesity may negatively impact the inci-
dence of complications and survival rate of shoulder
replacement.

Whether obesity has a negative impact on the inci-
dence of and survival rate of SA remains controver-
sial. Some studies'*** had observed improvements in
function after shoulder replacement, regardless of
BMI. However, Izquierdo-Ferndndez et al'® reported
that poor functional outcomes occurred in patients
whose BMI >35 kg/m?* after reverse total shoulder
arthroplasty (RTSA). Griffin et al” described a trend
that more complications were found in obese patients
because of longer hospital stays. A few studies'®!
demonstrated that morbidly obese patients (BMI =40
kg/m?) who underwent the SA tend to have a higher
risk of postoperative complications.

Regarding complications, a linear relationship
between BMI and complications was found in these
studies,?®?! while other studies?*?® found no correla-

tion between the 2 groups during short-term follow-up.

A review*! found that obesity had no negative effect
on functional outcomes of shoulder replacement.
However, the author has only made a brief summary,
so the results of this article are inconsistent. A team*
studied the effect of obesity on shoulder replacement
with meta-analysis. They mainly focused on exploring
the operation rate and postoperative range of motion
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of patients. In order to help obese patients choose surgical proce-
dures and assess outcomes and complications after surgery, a system-
atic review of the literature was conducted to understand whether
obesity negatively affects primary SA.

Materials and Methods

Study design

Search strategies followed the recommendations of the Cochrane
Collaboration.*® Electronic databases including PubMed, Embase,
Web of Science, and Cochrane were systematically searched for
publications concerning obesity and SA from the inception dates
to December 2020. Search terms “arthroplasty,” “replacement,”
“shoulder,” “BMI,” “body mass index,” “weight,” and “obesity” were
included during the search. Taking PubMed as an example, the
following keyword combinations were used: “arthroplasty” OR
“replacement” AND “shoulder” AND “BMI” OR “BMI” OR “obesity”
OR “weight.” The authors also manually checked and retrieved a ref-
erence list of included publications for potential studies, which had
not been found by electronic searches. Two investigators (S.Y.T. and
7.H.X.) independently searched, screened, and reviewed the full text
of the article. Disagreements generated throughout the process were

» o«

resolved by consensus, and if divergences still remain, they were
arbitrated by a third author (H.W.).

Selection criteria

The inclusion criteria were as follows: a study was included if
the results of the primary SA were reported on the base of BML
Studies involving all surgical methods of shoulder replacement
were included. Only English articles were included. Review arti-
cles, expert opinions, surgical techniques, and scientific conference
abstracts were excluded. Body mass index =30 kg/m? is defined as
obesity. Patients with BMI between 25 and 30 kg/m? are assumed
to be overweight.?” However, the author adjusted the classification
of BMI when analyzing a specific complication, which was helpful
to the integration of data, and the results of this article were more
convincing. Articles that did not use BMI as the main analysis factor
were also excluded.

Data extraction and quality assessment

Data extraction and quality assessment were conducted by 2
researchers independently using a standardized data collection sheet.
Disagreements generated throughout the process were resolved
through discussion with team members, and if differences remained,
they were arbitrated by a third author (H.W.). The extracted contents
included authors, nationality, publication date, study type, male-
female ratio, participant age, follow-up time, sample size, outcome
indicators, key elements of risk assessment of bias, etc. The American
Shoulder and Elbow Surgeons (ASES) score was used to evaluate
postoperation recovery. A higher score indicates better shoulder

+  Obesity is becoming increasingly more common and its relationship with
complications after shoulder arthroplasty is controversial. This study aimed
to understand the effects of obesity on the outcomes of primary shoulder
arthroplasty.

The results showed that a body-mass index(BMI) > 30 kg/m* was associated
with higher infection rates and higher incidence of venous thromboembolism.
Operation time was also significantly higher in patients with BMI > 25 kg/m?.
However the revision rate, dislocation rate and length of stay were not signifi-
cantly different in patients with obesity.

+  The results from this study indicate that BMI > 30 kg/m? is associated with a
higher rate of complications such as infection and VTE.

function. The Newcastle-Ottawa Scale (NOS) criteria were used to
assess the quality of the study. The NOS scale includes 3 columns
(selection of study population, comparability between groups, mea-
surement of results), 8 items, and 9 points. The research with 0-3, 4-6,
7-9 scores was considered as low, medium, and high-quality research,
respectively.

Statistical analysis

The RevMan 5.3 software provided by the Cochrane collaboration
network was used for meta-analysis. Counted data used odds ratio
(OR) value and its 95% CI for data analysis, and measurement data
used weighted mean difference (WMD) and its 95% CI for statisti-
cal analysis. Heterogeneity between the results of the included stud-
ies was analyzed using the y* test (inspection level is a=0.1), and
was used to quantitatively evaluate the heterogeneity, the inspection
standard was set to 50%. When I* <50%, 2 sets of data were consid-
ered that there was no significant heterogeneity, and the fixed effect
model was used for quantitative combined analysis; when I*> 50%, 2
sets of data were considered that there was significant heterogeneity
between research results, and the random effect model was used for
combined analysis. Publication bias of the literature was identified
using software-generated funnel plots. For the sensitivity analysis of
the included literatures, one article was removed at a time during
the meta-analysis to observe the changes in the combined effect to
illustrate the stability and accuracy of the results.

Results

Study identification and selection

A total of 675 articles were retrieved from the database through the
above search strategies. After reading the title and abstract, 47 arti-
cles were retained for further evaluation. After a full-text review, 35
articles were excluded. The remaining 12 articles met the inclusion
criteria and were included in this review. Figure 1 showed the results
flow chart for the whole search process.

Study characteristics and study quality

Table 1 summarizes the main characteristics and quality assessment
scores of the 12 studies in this review.!*1517192123.2631 The mean age
of participants fluctuates between 64 and 73. The mean follow-up
time for observation of postoperative results ranges from 1 month to
14 years. The sample size of each study ranges from 76 to 144 139.
All included studies are observational studies, including 3 prospec-
tive cohorts and 9 retrospective designs. The quality scores of the
included studies range from 5 to 8. Generally, it was acceptable for
the overall quality of the included studies.

Main effects analysis

The infection rate was lower with nonobese patients with OR: 3.38,
95% CI: 2.28-5.02; I* = 69%. Operation time was longer with over-
weight patients with MD: 6.90, 95% CI: 3.79-10.00; I*= 0%. The inci-
dence of VTE in obese patients was higher than that in nonobese
patients (OR, 3.93; 95% CI, 3.60-4.28). Any complications, revision
rate, hospital stay, and ASES score were not significantly different
between patients of different weights with OR: 0.87, 95% CI: 0.71-
1.08; I*= 38%, OR: 1.48, 95% CI: 1.39-1.57; I*= 71%, MD: 0.03, 95%
CI: -0.03 to 0.09; = 1% and MD: 1.87, 95% CI: -2.08 to 5.82; I?*= 85%,
respectively.

Outcome indicators and body mass index
The literature did not elaborate on the type of infection, so the infec-
tion here generally refers to infection at any location and for any
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Figure 1. The flowchart of the methodological search strategy and inclusion and exclusion criteria.

reason. In the included literature, there were 6 articles with specific
data, and a total of 197 013 patients were studied. These studies had
a high heterogeneity, with an I* of 69% (Figure 2A), so the random
effect model was utilized. Overall, infections were more likely to
occur in obese patients (BMI > 30 kg/m?), with an OR of 3.38 (95%
CI, 2.28 to 5.02).

Three studies with a total of 4462 patients reported the operation
time of patients with different degrees of overweight. Since no het-
erogeneity between those studies was found (%, 0%), the results
were pooled (Figure 2B). The operation time of overweight patients
(BMI > 25 kg/m?) was significantly longer than that of normal-weight
patients (MD, 6.90; 95% CI, 3.79-10.00).

Two articles with a total of 164 458 participants reported on
venous thromboembolism (VTE), and the results were pooled
with no heterogeneity (I?, 0%). The results indicated that VTE was

more likely to occur in obese patients (OR, 3.93; 95% CI, 3.6-4.28).
(Figure 2C)

Six studies with a total of 9394 patients reported complications
which included those related to or not related to the implant. Since
low heterogeneity between studies was found (P2, 38%), the results
were pooled (Figure 2D). The complications did not differ signifi-
cantly between overweight and normal-weight patients (OR, 0.87;
95% CI, 0.71-1.08).

Three studies detailed data on systemic complications, involving
205 410 participants. Results of this current analysis showed that
compared with nonobese patients, cardiac complications rates were
lower with obese patients with OR: 0.47, 95% CI: 0.27-0.81; *=0%
(Figure 3). Urinary complications, respiratory complications, central
nervous system (CNS) complications, and pulmonary embolism, as
a whole, were not significantly different between obese patients and

Table 1. The main characteristics and quality assessment scores of the 12 studies

Study Study type No. of patients Male vs. female  Follow-up (months) Age (years) For analysis NOS*
Gupta et al, USA, 2014 Retrospective Cohort Design 119 43 vs. 76 3 73.3+9.8 7
Werner et al, USA, 2015 Retrospective Cohort Design 20319 NR** 3-24 NR [©0)] 8
Werner et al, USA, 2015 Retrospective Cohort Design 144139 55 614 vs. 88 525 3-12 NR 8
Morris et al, USA, 2016 Prospective study 77 31 vs. 46 24-96 71.1 6
Savin et al, USA, 2018 Retrospective Cohort Design 245 111 vs. 134 48+17.9 64+8 8
Garcia et al, USA, 2016 Retrospective study 4751 2065 vs. 2686 NR NR 5
Vincent et al, USA, 2016 Retrospective study 310 NR 36-204 21-95 5
Beck et al, USA, 2013 Retrospective Cohort Design 76 32 vs. 44 24-61 51-88 6
Jiang et al, USA, 2016 Retrospective Cohort Design 4267 1897 vs. 2370 1 NR 8
Griffin et al, USA, 2014 Retrospective Cohort Design 31924 17974 vs. 13950 NR 68.7+10.8 7
Anakwenze et al, USA, 2017 Prospective study 4630 2193 vs. 2437 31.2 70.1(45-85) 8
Lietal, USA, 2013 Prospective study 76 27 vs. 49 6-24 70 8

NOS*, Newcastle-Ottawa Scale; NR™, not reported.
®Complication; @Infection; @Dislocation; @Loosening; ®Revision; ®Reoperation; @Operative time; ®Hospital length of stay; @VTE; @ASES score.
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A BMI=30 BMI=30 0Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
B.C.Werner 2015 126 3794 113 16525 37.4% 4.99 [3.86, 6.45] ——
B.C..Werner 2015 2555 38578 2083 105561 44.0% 3.52([3.32,3.74] L]
D.D. Savin 2018 3 147 1} 98 1.7% 4.77[0.24,93.40] g
H.K Vincent 2016 3 143 5 167 6.4% 0.69 [0.16, 2.96] R
J.D.Beck 2013 3 17 2 58 4.0% 6.11[0.93, 40.11] T
JW. Griffin 2014 2 2388 30 29536 6.5% 0.82[0.20, 3.45) ]
Total (95% Cl) 45067 151946 100.0% 3.38[2.28, 5.02] -
Total events 2692 2233
Heterogeneity: Tau®= 0.08; Chi*= 16.03, df= 5 (P = 0.007); *= 63% u§1 0’2 0=5 2 5 1=u
Testfor overall effect: Z= 6.05 (P < 0.00001) i BMI .30 BMI=30
B
BMI =25 BMI=25 Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
AK. Gupta 2014 102 40 a9 98 M1 30 3.4% 4.00[-12.86,20.86 ¢ >
J.D. Beck 2013 81 19 53 74 19 23 11.2% 7.00[-2.30,16.30] -
J.. Jiang 2016 117 44 3529 110 42 738 B854% 7.00([3.64,10.36) _._
Total (95% Cl) 3671 791 100.0%  6.90 [3.79, 10.00] e
Heterogeneity: Chi*= 0.12, df= 2 (P = 0.94); F= 0% Bl + o s T
Test for overall effect: Z=4.35 (P < 0.0001) BMI=25 BMI=25
C
BMI =30 BMI=30 Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
B.C.\Werner 2015 114 3794 136 16525 11.8% 3.73[2.90, 4.80] e
B.C..Werner 2015 1112 38578 786 105561 88.2% 3.96 [3.61, 4.34] .
Total (95% CI) 42372 122086 100.0% 3.93[3.60, 4.28] *
Total events 1226 922
Heterogeneity: Tau?= 0.00; Ch*= 0.18, df= 1 (P = 0.67); F= 0% 0 2 045 3 2 5
Test for overall effect: Z=31.02 (P < 0.00001) ) ) BMI=30 BMI=30
D
BMI =25 BMI=25 0Odds Ratio 0Odds Ratio
Study or Subarou Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
AK Gupta 2014 20 a9 10 30 6.5% 0.58[0.23,1.44] -
B.J. Morris 2016 2 23 4 34 17%  071[012,4.26) ¢
D.D. Savin 2018 16 196 5 43 41%  078[0.27,2.29
J.D.Beck 2013 13 53 1 23 06% 7.15[0.88, 58.35] T
J.). Jiang 2016 116 3529 37 738 334%  0.64[0.44,094] —
Q. Anakwenze 2017 270 3758 B3 872 536% 0.99[0.75,1.32] ——
Total (95% CI) 7648 1746 100.0%  0.87 [0.71, 1.08] -
Total events 437 120
Heterogeneity: Chi*= 8.00, df= 5 (P = 0.16); F= 38% U=2 0‘5 2 5

Testfor overall effect: Z=1.26 (P =0.21)

BMI=25 BMI=25

Figure 2. (A) Any infection rate after total shoulder arthroplasty according to body mass index (BMI, in kg/m?). (B) Operation time of patients with different body mass

index (BMI, in kg/m?). (C) The VTE with different body mass index (BMI, in kg/m?). (D

index; df, degrees of freedom; M-H, Mantel-Haenszel.

nonobese patients with OR: 0.85, 95% CI: 0.51-1.42; I*= 50%, OR:
1.15, 95% CI: 0.55-2.39; I?= 77%, OR: 0.22, 95% CI: 0.02-2.31; I*= 0%
and OR: 1.38, 95% CIL: 0.82-2.33; I %= 85%, respectively, as shown in
Figure 3. A random effects model was used to assess these outcomes.

There were 3 articles that scored the 463 patients studied and
detailed data was given following such procedure. After pooling the
studies (Figure 4A), which had no heterogeneity (I?, 0%), this score
did not differ significantly between obese and nonobese patients
(MD, 1.87; 95% CI, —2.08 to 5.82).

The longer the hospital stay remained, the greater the chance of com-
plications. From the included literature, 3 studies with specific data
were found. These studies involved 36 267 participants. After pooling
of the studies (Figure 4B), which had very low heterogeneity (I, 1%),
the hospital length of stay did not differ significantly between obese
and nonobese patients (MD, 0.03; 95% CI, -0.03 to 0.09).

Publication bias

Funnel plots from RevMan 5.3 software were used for publication
bias analysis. It is shown that the funnel plot was clearly asymmetric
(Figure 5), indicating a publication bias in the studies. Therefore, sen-
sitivity analysis was performed by eliminating the literature one by
one to reduce heterogeneity and its publication bias.

) Any complication with different body mass index (BMI, in kg/m?). BMI, body mass

Sensitivity analysis

The outcome indicated that infection was statistically heterogeneous.
Observing the stability of the results after excluding each article one
by one, the results showed that the heterogeneity changed while the
results remained unchanged, which suggested that the results were
convincing.

Discussion

The aim of this systematic review of the literature was to reveal
whether obesity has a negative effect on the incidence of complica-
tions and survival rate of SA. Previous studies have shown that there
is a negative correlation between obesity and functional outcomes
after total knee arthroplasty.** Therefore, it was reasonable to suspect
that, with an increase in BMI, there will be an increase in adverse
reactions in patients treated with SA. The results of this article
show that infection rates and VTE in patients with BMI > 30 kg/m?
are greater than those in patients with BMI <30 kg/m? This article
suggests that patients with BMI > 30 kg/m?* should be informed of
the above-mentioned risks before undergoing surgery and should
be advised to lose weight. Even if patients cannot successfully lose
weight, doctors also should focus on these patients after surgery to
prevent adverse symptoms and inform patients of these conditions to
increase their vigilance.
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BMI=30 BMI=30 0dds Ratio 0Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H.Random, 95% CI M-H. Random, 95% CI
2.1.1 Urinary complication
G.H. Garcia 2016 29 2294 25 2457 8.9% 1.25[0.73,2.13] 1T
J.J. Jiang 2016 20 2206 23 220 8.5% 0.87 [0.47,1.58] T
JWY. Griffin 2014 7 2388 177 29536 7.8% 0.49[0.23,1.04] I
Subtotal (95% CI) 6888 34194 25.0% 0.85[0.51, 1.42] >
Total events 56 225
Heterogeneity: Tau®= 0.10; Chi*= 4.00, df= 2 (P = 0.14); F= 50%
Testfor overall effect: Z= 0.61 (P = 0.54)
2.1.2 Respiratory complication
G.H. Garcia 2016 13 2294 20 2457 7.9% 0.69 [0.34, 1.40] T
J.J. Jiang 2016 13 2206 14 2201 7.5% 0.93[0.43,1.97] .
JW. Griffin 2014 29 2388 177 29536 9.8% 2.04[1.37,3.03] —
Subtotal (95% CI) 6888 34194  25.2% 1.15[0.55, 2.39] -
Total events 55 21
Heterogeneity: Tau®= 0.32; Chi*= 8.63, df= 2 (P =0.01); F=77%
Test for overall effect: Z= 038 (P=0.71)
2.1.3 Cardiac complication
G.H. Garcia 2016 4 2294 12 2457 5.3% 036 [0.11,1.11] -
J.J. Jiang 2016 5 2206 9 2201 5.6% 0.55[0.19, 1.65] I
JW. Griffin 2014 7 2388 177 29536 7.8% 0.49[0.23,1.04] /]
Subtotal (95% CI) 6888 34194 18.4% 0.47[0.27,0.81] >
Total events 16 1
Heterogeneity: Tau?= 0.00; Chi*= 0.33, df= 2 (P = 0.85); F= 0%
Test for overall effect: Z=2.73 (P = 0.006)
2.1.4 CNS complication
G.H. Garcia 2016 1 2294 18 2457 2.5% 0.07 [0.01, 0.54]
J.J. Jiang 2016 1 2206 13 2201 2.5% 0.08 [0.01, 0.58]
JIW. Griffin 2014 6 2388 B0 29536 7.0% 1.24 [0.53, 2.87] 1
Subtotal (95% CI) 6888 34194 12.0% 0.22[0.02, 2.31] e R E——
Total events g a8
Heterogeneity, Tau®= 3.65; Chi=13.01, df= 2 (P = 0.001); F= 85%
Test for overall effect: Z=1.27 (P=0.20)
2.1.5 Pulmonary embolism
G .H. Garcia 2016 10 2294 7 2457 6.2% 1.53[0.58, 4.03] -1
J.J. Jiang 2016 8 2206 7 220 6.0% 1.14[0.41,3.15] N —
JW. Griffin 2014 72388 B0 29536 7.3% 1.44 [0.66, 3.16] N
Subtotal (95% CI) 6888 34194 19.5% 1.38[0.82, 2.33] >
Total events 25 74
Heterogeneity: Tau?=0.00; Chi*= 019, df= 2 (P=0.91); F= 0%
Testfor overall effect: Z=1.21 (P=0.23)
Total (95% CI) 34440 170970 100.0% 0.81[0.57, 1.17] <
Total events 160 796 ) ) ) )
Heterogeneity: Tau®= 0.31; Chi*= 42,68, df= 14 (P < 0.0001); F= 67% t y + t
Test for overall effect: Z=1.11 (P = 0.27) 0.0 01 BMI>30 BMIs 301” 100

Test for subaroun differences: Chi*= 9.86. df=4 (P = 0.04). F=59.4%

Figure 3. The system complications of patients with different body mass index (BMI, in kg/m?). CI, confidence interval; CNS, central nervous system; df, degrees of freedom;
M-H, Mantel-Haenszel.

It is worth noting here that when analyzing any complications and  In addition, any complications of patients with BMI > 25 kg/m? were
not statistically different from those of patients with BMI <25 kg/m?.
The revision rate, dislocation rate, and length of stay of patients were

operation time, this article separately analyzed the postoperative
results of patients with BMI=25, BMI=30, and BMI=35 as the divid-
ing boundary. The aim is to harmonize the criteria for grouping
different documents in order to obtain a relatively large number of

analyzed, respectively, and there was no statistical significance. The
findings differed from knee arthroplasty. The main reason for this is
participatory documents and credible results. The results show that  that the shoulder joint is not a “load-bearing joint,” according to the
the operation time of patients with BMI > 25 kg/m? is significantly

longer than that of patients with BMI <25 kg/m? so the surgeon

authors. Not being a weight-bearing joint, weight is not a factor affect-
ing stability, unlike knee arthroplasty. Therefore, this article suggests

should be aware of this to prevent more intraoperative complications.  that patients with a high BMI can expect similar results after surgery.

A
BMI>=30 BMI=30 Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean _SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
B.J. Morris 2016 705 244 22 728 244 55 107% -2.40[14.46, 966]
H.K. ¥incent 2016 772 206 143 748 205 167 740% 240219, 6.99] ——
X Li2013 80 206 25 777 221 &1 153% 2.30[7.80,12.40] ——
Total (95% CI) 190 273 100.0% 1.87[-2.08,5.82] ’

Heterogeneity: Chi*= 0.54, df= 2 (P =0.76), F=0% _1-0 _-5 6 é 1'0
3

Testfor overall effect: Z=0.93 (P = 0.35) BMI=30 BMI=

B
BMI==30 BMI=:30 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
J.D. Beck 2013 39 4 17 26 1 58 01% 1.30[062,322 ¢
J.. Jiang 2016 21 1.2 2066 21 25 2201 275% 0.00[012,012] .
JMW. Griffin 2014 26 1.7 2388 256 2 29536 72.4% 0.04[0.03 011] —i—
Total (95% CI) 4471 31796 100.0% 0.03[-0.03, 0.09]

02 -01 0 01
BMI=>30 BMI=30

02

Heterogeneity: Chi*=2.01, df= 2 (P=037); F=1%
Test for overall effect: Z= 097 (P=0.33)

Figure 4. (A) The ASES score of patients with different body mass index (BMI, in kg/m?). (B) The hospital length of stay of patients with different body mass index (BMI, in
kg/m?). ASES, American Shoulder and Elbow Surgeons; BMI, body mass index; CI, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel.
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Figure 5. The funnel plots from RevMan 5.3 software were used for publication
bias analysis.

In addition, several systemic complications such as urinary system
complications and respiratory system complications are reviewed in
this article. The study found no statistically significant difference in
systemic complications between obese and nonobese patients, while
heart complications showed significant differences. This may be linked
to a higher risk of cardiovascular disease in obese patients, so obese
patients also have a higher risk of surgery than normal-weight patients.
This is certainly a factor in poor postoperative recovery. Systemic com-
plications may be more related to the patient’s underlying disease and
comorbidities. Even one operation can have an impact on the health of
high-risk patients. Although not relevant to this study, doctors should
also focus on dealing with patients with such comorbidities.

Functional aspects of postoperative patients are also the focus of this
article. Whatever the BMI, patients who receive SA tests can expect
good functional outcomes. The ASES score consists of 2 parts, one
for the patient’s own assessment of pain, stability, and daily activi-
ties, and the other for the doctor’s assessment of movement, signs,
strength, and stability. There was no statistically significant differ-
ence in the ASES score between obese and nonobese patients, sug-
gesting that obese patients still had good functional outcomes after
SA treatment. In addition, the data of forward flexion, abduction,
and external rotation were combined and the results were in agree-
ment with the above results, further confirming the conclusions of
this study. Surgeons should therefore be informing patients about the
risks of obesity, rather than rejecting SA.

This study has several limitations. Notably, the 2 studies included
had a NOS of 5. This may have some adverse effects on the reli-
ability of the results. The author concludes that the 2 articles had
fewer indicators included in the analysis and had little impact on
the overall results. The authors make their best efforts to find lit-
erature that meets the criteria for inclusion, but there may still be
omissions. Some literature may be absent in the study due to incom-
plete data, which may cause publication bias and affect the com-
bined results. The postoperative outcome indicators of obese and
nonobese patients were analyzed, and patients with BMI > 40 kg/m?
had not been analyzed separately because such data was relatively
inadequate and not convincing. Therefore, it is suggested that future
research can focus on the postoperative performance of severely
obese patients. Some studies have BMI subgroups that differ from
the WHO’s BMI grouping standard and therefore cannot be aggre-
gated and eliminated, which may also lead to publication bias. There

were significant differences in 3 main outcome indicators (infection,
operation time, and VTE) in our study, which is of great significance
for the life safety of patients and the clinical decision-making of doc-
tors. This is not elaborated on in others’ research.” The results of our
study have important clinical significance. For example, the opera-
tion time is crucial for doctors to determine whether patients can
tolerate the operation.

Conclusion

Evidence from aggregate published articles analyzed above suggests
that obesity is a risk-related factor for patients who undergo SA.
Adjusting for these risk factors is critical to reducing surgery and
hospitalization time, and differentiations in patient BMI rarely lead
to significant differences in long-term functional outcomes after SA
surgery.
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