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Background

Obesity rates nearly tripled from 1975 to 2016 across the
globe [1]. As obesity rates have increased, so have obesity-
related co-morbidities such as cardiovascular disease, dia-
betes, hypertension, hyperlipidemia, obstructive sleep apnea,
liver and kidney disease, and cancer [2–4]. To date, metabolic
and bariatric surgery (MBS) remains the most effective
treatment modality for patients with severe obesity [5], with
laparoscopic sleeve gastrectomy (LSG) being the most prev-
alent bariatric procedure performed worldwide [6]. Although
the safety profile of LSG is excellent, complications such as
leaks, bleeding, strictures, gastroesophageal reflux disease
(GERD), and Barrett esophagus can occur, which has fueled
interest in alternative procedures [7–9]. Perhaps more
importantly, patients with mild or moderate obesity, that is,
patients with body mass index (BMI) of 35–40 kg/m2 or
30–35 kg/m2 with metabolic disease, have not, until
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recently, been eligible for MBS as a treatment option [10].
For such patients with earlier stages of obesity, effective
and durable treatment options have been limited, opening
the possibility of alternative procedures.

Endoscopic sleeve gastroplasty (ESG) is a stomach-
sparing, per-oral endobariatric procedure that gained popu-
larity as a treatment option for patients with obesity who do
not fulfill eligibility criteria for established bariatric proced-
ures [11]. ESG was first described in 2013 and has under-
gone various refinements, evolving first from many
interrupted endoluminal stitches to several running stitches
along the greater curvature of the stomach to plicate the
anterior to the posterior walls in a U pattern with additional
reinforcement stitches. ESG is designed to replicate a
luminal version of a sleeve gastrectomy [12,13]. Key to
the performance of ESG is the ability to create full-
thickness surgical plications using an endoscopic device.

Since its introduction, ESG has been adopted throughout
the world as a treatment option for patients with obesity.
Most published studies regarding the effectiveness and
safety profile of ESG have been single-center evaluations
or systematic reviews [14]. However, a recent prospective,
multicenter, randomized trial evaluated 209 patients and
hed by Elsevier Inc. All rights reserved.
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demonstrated significant excess weight loss (EWL) after
ESG with 2 years of follow-up [15].

An alternative form of endoscopic sutured gastroplasty
is the primary obesity surgery endolumenal (POSE) pro-
cedure. The POSE procedure has evolved over time, with
the current iteration called POSE-2.0 [16]. POSE-2.0 in-
volves placement of 3 circular sets of plications: 2 starting
near the incisura and 1 at the fundus–body juncture. The
circular plications are designed to limit gastric expansion
during meals. Additional vertically arranged plications
along the gastric body are then placed to restrict the stom-
ach further [16].

In this statement, we summarize the peer-reviewed scien-
tific literature related to ESG and POSE. For the purposes of
this review, we considered ESG, POSE, and POSE-2.0 to be
forms of “endoscopic sutured gastroplasty” and use this
term to refer to these procedures collectively. Starting first
with ESG, we review the indications, weight loss and meta-
bolic outcomes, risk of GERD, and complications. We then
review the published literature regarding POSE and POSE-
2.0 outcomes. Finally, we discuss issues related to conver-
sion of ESG or POSE to LSG or Roux-en-Y gastric bypass
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(RYGB) and consider the need to incorporate endoscopic
sutured gastroplasty into a multidisciplinary bariatric
program.
Methods

We conducted a systematic review based on the guidelines
of the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA), as shown in Fig. 1 [17]. The sys-
tematic review included published articles in PubMed using
the key search terms of “endoscopic sleeve,” “endoscopic
sleeve gastroplasty,” endoscopic sleeve plication,” “endo-
scopic bariatric procedures,” “endoscopic procedures for
weight loss,” and “endoscopic sleeve gastroplasty AND lapa-
roscopic sleeve gastrectomy.” All duplicates were removed.
After initial screening, a full-text copy of each article was ob-
tained for review. References within the selected articles were
then checked manually for additional relevant articles.
Selected studies could be of any design. All studies were
then evaluated based on inclusion and exclusion criteria: all
studies with participants over the age of 18 years, a meta-
analysis design, a randomized trial design, or a cohort study
Reports removed before screening by
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196 duplicates
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oesophageal reflux disease, ESG = endoscopic sleeve gastroplasty.
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design were included. All case reports, letters, comments, and
animal and in vitro studies were excluded. A total of 4801
studies were screened. After removing duplicates, applying
inclusion and exclusion criteria, and adding 5 studies from
our review of citations, 27 studies were included in this re-
view (Fig. 1). The characteristics of the 27 included studies
are listed in Table 1.
Indications for ESG

There was no consensus in the literature regarding the
appropriate BMI indications for endoscopic sutured gastro-
plasty procedures. For patients with obesity who otherwise
met the eligibility criteria for MBS, some investigators
believed that endoscopic sutured procedures should be per-
formed as a first-line therapy, before MBS. Other investiga-
tors believed that the role of endoscopic sutured procedures
should be limited to patients who are overweight (BMI 5
25–29.9 kg/m2) or have class I obesity (BMI 5 30–34.9
kg/m2) and do not meet the BMI eligibility requirements
for MBS [13]. Adding to the debate, the indications for
MBS recently changed to include patients with lower
BMIs, in recognition of the very favorable safety profile
and effectiveness of MBS in this population [10]. Current
indications for MBS include patients with BMIs of .35
kg/m2 and patients with BMIs of .30 kg/m2 with concur-
rent metabolic disease, lower than the previous 1991
consensus cutoffs of BMIs of .40 kg/m2 or .35 kg/m2

with metabolic disease [10]. Hence many patients who his-
torically have sought endoscopic sutured procedures
because they were ineligible for MBS are now eligible for
MBS under current guidelines [10].
A consensus meeting was organized and gathered Brazil-

ian gastroenterologists and surgeons certified to perform
ESG in order to make recommendations regarding the indi-
cations for ESG [18]. Forty-seven endoscopists, with a mean
number of cases for each expert at 87 ESGs and a combined
experience of 1828 cases, established the consensus panel.
The following points were agreed on: (1) no maximum
age for ESG provided adequate clinical status exists (97%
agreement), (2) no consensus for minimum age for ESG
(44% voted for .12 yr of age if cleared by a psychologist,
endocrinologist, and pediatrician, and 39% voted for.16 yr
of age), (3) ideal BMI range for ESG was 30–40 kg/m2

(100% agreement), (4) minimum BMI for ESG of 27 kg/
m2 (73% agreement), and (5) no maximum BMI provided
adequate clinical status exists (100% agreement). With re-
gard to absolute contraindications, the panel concluded
that patients with gastric ulcers in the body or fundus
(even with no signs of bleeding), congestive gastropathy
(high risk of bleeding), gastric polyposis, gastric or esopha-
geal varices, or uncontrolled psychological disease should
be excluded from ESG. Mild or moderate gastritis, previous
nonbariatric gastric surgery, hyperplastic or benign polyps,
and Helicobacter pylori infection were not considered as
contraindications. It is important to note that the recommen-
dations provided by the consensus panel were only clinical
guidelines and that a specific patient’s suitability for ESG
depended on that patient’s clinical circumstance. Therefore,
the panel recommended a thorough evaluation by a health-
care professional to determine whether ESG was the right
choice for an individual patient [18].

The Brazilian consensus statement aligned with currently
published data on ESG indications. Beran et al. [19] pub-
lished a 2022 meta-analysis comparing 3413 ESG patients
with 3362 LSG patients. The mean BMI was 34.9 6 10.2
kg/m2 in the ESG group, within the range recommended
by the Brazilian consensus panel. Beran et al. [19] also rec-
ommended that ESG should be considered as a treatment for
patients with class I (BMI 5 30–34.9 kg/m2) and class II
(BMI 5 35–39.9 kg/m2) obesity as well as for patients
who are poor candidates for or unwilling to undergo
MBS. Abu Dayyeh et al. [15] published the Multicenter
ESG Randomized Interventional Trial (MERIT) in 2022, a
prospective, randomized trial that compared ESG with life-
style modifications (ESG group) with lifestyle modifications
alone (control group) and was limited to patients with class I
or class II obesity. The authors concluded that ESG offered
an alternative to LSG that could be safely performed in pa-
tients with lower BMIs, offering an effective alternative for
those wishing to avoid or who do not meet the indications
for surgery. GBD 2015 Obesity Collaborators [20] also
pointed out that patients with class I and class II obesity
were the highest contributors to the global disease burden
with regard to co-morbidities and overall mortality, empha-
sizing the importance of treating obesity this population.
Singh et al. [14] published a systematic review and meta-
analysis in 2020 evaluating 1859 patients undergoing
ESG. Most studies included in this meta-analysis used a
BMI of .30 kg/m2 as the inclusion criterion, with the
weighted mean BMI prior to ESG being 36 kg/m2 [14]. A
2020 study published by Neto et al. [21] evaluated 233 pa-
tients who underwent ESG and used class I and class II
obesity as the primary indication. Neto et al. [21] also noted
that the percentage of excess BMI loss was significantly
greater among patients with class I obesity than among
those with class II obesity at 6 (51.1% versus 43.7%) and
12 months (60.2% versus 49.2%), supporting an indication
for ESG in patients with a BMI of 30–35 kg/m2.

Though most studies reported on ESG outcomes among
patients with BMIs ranging from 30–40 kg/m2, some studies
have been published demonstrating its use in patients with
class III obesity (BMI .40 kg/m2). Fayad et al. [22] retro-
spectively compared ESG with LSG and noted a median
BMI of 43 kg/m2 (range, 30.2–65.6 kg/m2) in the ESG
group. Hedjoudje et al. [23] performed a systematic review
and meta-analysis regarding the safety and efficacy of ESG
and noted that some studies reported a baseline BMI of up to
43 kg/m2. Though these reports suggest that ESG is effec-
tive for patients with class III obesity, the majority of



Table 1

Characteristics of studies included in this review.

Author Year Study design Type Number of patients Age (yr),

mean

Sex Follow-up

(mo.)

Devi�ere et al. [57] 2008 Cohort study Multicenter 21 44 4 men (19%)

17 women (81%)

6

Abu Dayyeh et al. [13] 2013 Pilot feasibility Single center 4 37 1 man (25%)

3 women (75%)

3

Miller et al. [42] 2017 RCT Multicenter 44 38 10 men (23%)

34 women (77%)

12

Sullivan et al. [41] 2017 Randomized,

sham-controlled

trial

Multicenter POSE: 221

Control: 111

POSE: 44

Control: 45

POSE:

26 men (12%)

195 women (88%)

Control:

10 men (9%)

101 women (91%)

12

Kumar et al. [58] 2018 Cohort study Multicenter 77 41 18 men (23%)

59 women (77%)

12

Alqahtani et al. [43] 2019 Retrospective analysis Single center 20 ESG to LSG 40 4 men (20%)

16 women (80%)

12

Cohen et al. [59] 2019 Systematic review Multicenter — Not reported Not reported 6

Fayad et al. [22] 2019 Case-matched study Single center 54 ESG

83 LSG

ESG: 48

LSG: 47

ESG group:

23 men (43%)

31 women (57%)

LSG group:

24 men (29%)

59 women (71%)

6

Garc�ıa and Vel�azquez

[45]

2019 Cohort study Multicenter 21 40 3 men (14%)

18 women (86%)

3

Gys et al. [31] 2019 Systematic review and

meta-analysis

Multicenter 2475 from 22 studies 4 Not reported 13

Khan [60] 2019 Meta-analysis Multicenter 1149 from 12 studies Not reported Not reported 12

de Miranda Neto

et al. [32]

2020 Systematic review and

meta-analysis

Multicenter 2170 patients from 11 studies 42 393 men (18%)

1777 women (82%)

18

Fiorillo et al. [26] 2020 Cohort study Single center 23 patients in the ESG

group and 23 patients

in the LSG group

ESG: 41

LSG: 37

ESG:

7 men (30%)

16 women (70%)

LSG:

6 men (26%)

17 women (74%)

6

Hedjoudje et al. [23] 2020 Systematic review and

meta-analysis

Multicenter 1772 from 8 studies 38 1110 men (63%)

662 women (37%)

24 max.

Jalal et al. [28] 2020 Systematic review and

meta-analysis

Multicenter 1451 ESG and 203 LSG

from 5 studies

Not reported Not reported 12–24

Li et al. [61] 2020 Meta-analysis Multicenter 1542 patients from 9 studies Not reported Not reported 12

Mohan et al. [29] 2020 Systematic review and

meta-analysis

Multicenter 1815 patients from 8 ESG

and 2179 patients from 7

LSG studies

Not reported Men: 25%

Women: 75%

12

Neto et al. [21] 2020 Cohort study Multicenter 233 41 63 men (27%)

170 women (73%)

12

Singh et al. [14] 2020 Systematic review and

meta-analysis

Multicenter 1859 patients from 8 studies 42 332 men (18%)

1527 women (82%)

24

Marincola et al. [30] 2021 Systematic review and

meta-analysis

Multicenter 2188 patients from 16 studies ESG: 39

LSG: 35

Men: 20%

Women: 80%

12

Lopez-Nava et al. [48] 2021 Retrospective analysis Single center 75 POSE-2 49.3 (10.2) Men: 50%

Women: 50%

12

Alqahtani et al. [27] 2022 Cohort study Single center 3018 with ESG and 3018

with LSG

ESG:

33.8 6 9.6

LSG:

33.9 6 9.7

ESG:

2686 women (89%)

LSG:

2686 women (89%)

36

Beran et al. [19] 2022 Meta-analysis Multicenter 3413 with ESG and 3362

with LSG from 7 studies

34.9 6 10.2 87% women 6–36

Brunaldi et al. [12] 2022 Narrative review Multicenter N/A N/A N/A N/A

(continued on next page )
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Table 1 (continued )

Author Year Study design Type Number of patients Age (yr),

mean

Sex Follow-up

(mo.)

Abu Dayyeh et al. [15] 2022 RCT Multicenter ESG: 85

Control: 124

ESG: 47

Control: 46

ESG:

9 men (12%)

68 women (88%)

Control:

18 men (16%)

92 women (84%)

12

Singh et al. [33] 2022 Systematic review and

meta-analysis

Multicenter 613 from 7 studies 42 Women: 80%

Men: 20%

Up to 15

Lopez-Nava et al. [16] 2023 Prospective Multicenter 44 45 6 9.7 Women: 61%

Men: 39%

24

RCT5 randomized, controlled trial; POSE5 primary obesity surgery endoluminal procedure; ESG5 endoscopic sleeve gastroplasty; LSG5 laparoscopic

sleeve gastrectomy.
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published data evaluated outcomes in patients undergoing
ESG with class I and class II obesity. Currently, data for
the use of ESG in patients with class III obesity are sparse
and warrant further investigation.
In addition to treating patients with obesity, some practi-

tioners advocate for ESG as a safe and effective option for
individuals who are not candidates for MBS due to medical
or surgical contraindications or who are at high risk for com-
plications from MBS due to age, prior operations, medical
co-morbidities, or other factors. A recent study showed
that ESG was a safe and effective option for individuals
who were at high risk for complications from bariatric sur-
gery [14]. Additionally, ESG does not require incisions,
making it an attractive option for individuals who want to
avoid abdominal scars. Endoscopic gastroplasty may be
indicated for individuals who have psychological factors
that prevent them from undergoing traditional MBS; for
example, a 2017 study showed that ESG was a safe and
effective option for individuals who had anxiety or fear of
surgery [24]. Finally, ESG may be an effective weight loss
option for individuals with metabolic disorders such as dia-
betes, dyslipidemia, and hypertension. One study showed
that ESG resulted in significant weight loss and improved
metabolic parameters in individuals with metabolic syn-
drome [25].
Taken in sum, most published studies on ESG used an

indication of initial BMI ranging from 30–40 kg/m2 across
a broad range of ages and co-morbidities. There were rela-
tively sparse data for patients with lower BMIs (27–30 kg/
m2), patients with higher BMIs (.40 kg/m2), or patients
deemed too high of a risk for MBS. Additional research is
needed to define the role of ESG in these subsets of patients.
Weight Loss After ESG

One randomized trial, the Multicenter ESG Randomized
Interventional Trial (MERIT), randomized 85 participants to
ESG and 124 to a control group consisting of lifestyle modi-
fication [15]. After 52 weeks, the ESG group experienced
49% EWL compared with 3% EWL in the control group (P
, .0001) [15]. After controlling for age, sex, baseline BMI,
hypertension, and type 2 diabetes, those in the ESG group
experienced 45% EWL compared with 13% EWL in the con-
trol group (P, .0001). Mean percentage of total body weight
loss (TBWL) was 13.6%6 8.0% for the ESG group and .8%
6 5.0% for the control group (P , .0001). At 104 weeks, 41
(68%) of 60 participants in the ESG group maintained 25% or
more of EWL [15]. This trial demonstrated superiority of ESG
over lifestyle modification regarding weight loss.

Two studies have compared outcomes of ESG with those
of LSG directly [26,27]. Fiorillo et al. [26] studied 23 pairs
of patients matched by age, sex, preoperative weight, and
co-morbidities to compare outcomes of ESG versus LSG in
patients with a BMI of .40 kg/m2 or a BMI of .35 kg/m2

with metabolic disease. Patients who underwent LSG had
55% EWL after 6 months, more than patients who underwent
ESG and experienced 40% EWL (P5 .01) [26]. TBWL also
was superior for LSG (19% TBWL) compared with ESG
(13% TBWL) at 6 months (P 5 .03) [26]. In a much larger
series of patients, Alqahtani et al. [27] performed a propen-
sity score–matched comparison of 3108 pairs of patients
with an initial mean BMI of 33 kg/m2 and compared ESG
with LSG. The %EWL at 12, 24, and 36 months after ESG
was 77%6 25%, 75%6 48%, and 60%6 57%. In compar-
ison, the %EWL at 12, 24, and 36 months after LSG was
increased: 95% 6 21%, 94% 6 31%, and 74% 6 35%,
respectively (P, .001). During the first 30 days after the pro-
cedure, 32% of ESG patients visited an ambulatory clinic
compared with only 18% of LSG patients (P , .001). Co-
morbidity remission rates after ESG versus LSG were not
significantly different at 64% versus 82% for diabetes, 66%
versus 64% for dyslipidemia, and 51% versus 46% for hyper-
tension, respectively. Adverse events occurred in .5% of ESG
patients (bleeding in 10 patients, 4 patients with perigastric
collections, and 4 patients with pleural effusions) compared
with .3% in the LSG group (6 patients with bleeding and 4
patients with a staple-line leak). During the study, 80 ESG
(2.7%) patients were converted to an LSG due to insufficient
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weight loss or weight gain after an average of 10 months.
Twenty-eight (.9%) ESG patients underwent an endoluminal
revision at a mean of 19 months. No LSG patients underwent
a weight-related revision during the study period [27]. Taken
together, these 2 studies showed that for patients with obesity
eligible for either procedure, LSG produced increased weight
loss versus ESG without an associated increase in adverse
events or complications.

The outcomes of ESG also have been the subject of 8
systematic reviews and meta-analyses, 1 systematic re-
view, and 3 meta-analyses. The earliest systematic review
and meta-analysis was published in 2019, and the most
recent was published in 2022. Of the 8 systematic reviews
and meta-analyses, only 3 included direct comparisons be-
tween ESG and LSG [28–30]. In the first systematic
review, Jalal et al. [28] reported a pooled %TBWL of
14.2% for ESG versus 23.5% for LSG at 6 months
(P , .001). At 12 months, %TBWL was 15.2% for ESG
and 29.3% for LSG [28]. The review also found that
ESG had a lower complication rate, between 2.0% and
2.7%, whereas, comparatively, LSG had a complication
rate between 9.2% and 16.9%. In a second review, Mohan
et al. [29] summarized 8 studies of ESG in 1815 patients
and found %TBWL to be 17.1% at 12 months, significantly
less than LSG in 2179 patients who experienced a mean %
TBWL of 30.5% (P 5 .001). All adverse events, bleeding,
and GERD were significantly lower with ESG when
compared with LSG [29]. The third systematic review
was conducted by Marincola et al. [30] and included 16
studies with 1429 LSG patients and 759 ESG patients,
both groups with a similar mean initial BMI of 34 kg/m2

[30]. The review found that LSG patients lost, on average,
18% more excess body weight than ESG patients did after
12 months (80% EWL after LSG versus 62% EWL after
ESG; P 5 .0001). In contrast to the other systematic re-
views, no difference in safety profile was shown between
LSG and ESG [30]. Taken as a whole, these systematic re-
views reported better weight loss after LSG than after ESG
and came to different conclusions as to whether ESG was
associated with fewer complications. The remaining 5 sys-
tematic reviews and meta-analyses did not include direct
comparisons of ESG and LSG [14,23,31–33].

Weight loss outcomes for each included study are summa-
rized in Table 2. Most studies reported weight loss for 18
months of follow-up or less, several studies reported 2-year
postoperative weight loss, and the longest follow-up was in
a study that reported 3-year weight loss outcomes (Table 2).
Most studies were conducted in patients with a starting BMI
in the 30–40 kg/m2 range. %TBWL after 12 months averaged
between 13% and 20% across the studies. For studies with
follow-up at 2 and 3 years, most reported that the initial
weight loss achieved by ESG was sustained (Table 2).

Several authors have investigated the mechanisms of
weight loss after ESG. Abu Dayyeh et al. [24] studied 25 pa-
tients who underwent ESG and evaluated satiation with a
nutrient drink test, evaluated ESG emptying with a gastric
emptying study, and measured serum glycemic and hor-
mone changes 2 weeks before and 3 months after the pro-
cedure. The study demonstrated delayed gastric emptying
after ESG: 32% of a meal was retained in the fundus at 4
hours after ingestion compared to 5% in the preprocedural
assessment. With regard to satiation, patients stopped their
meals 24 minutes earlier at 3 months compared with before
ESG (P 5 .01). The study also noted a 59% decrease in
caloric intake in the nutrient drink test (P 5 .003). Interest-
ingly, no statistically significant changes in leptin,
glucagon-like peptide 1, and peptide YY levels were noted
[24]. In summary, this study showed that ESG resulted in
delayed gastric emptying and early satiety without addi-
tional hormonal effects.
Metabolic Disease Improvement After ESG

In addition to weight loss outcomes, some studies have re-
ported the effect of ESG on metabolic disease. The out-
comes are summarized in Table 3. The majority of the
published studies did not report metabolic outcomes. With
regard to dyslipidemia, improvements in serum cholesterol
and lipid levels were reported in 25%–64% of patients
across the studies. In 1 study, dyslipidemia resolved in
64% of ESG patients, similar to the effect of LSG (also
64% resolution) [27]. Several studies reported the effect of
ESG on hypertension, with most reporting a beneficial ef-
fect. For example, Alqahtani et al. [27] reported that hyper-
tension improved in 51% of patients after ESG and in 46%
of patients after LSG. Finally, most studies reviewed
showed improvement in diabetes after ESG. Remission of
diabetes occurred in 64% of patients after ESG and 82%
of patients after LSG according to Alqahtani et al. [27].
Other reports similarly showed improvement in diabetes af-
ter ESG (Table 3). Taken in sum, the available published re-
sults of ESG show a beneficial effect on obesity-related
metabolic disease.
GERD After ESG

GERD is common in patients with obesity and can
resolve following weight loss [34–36]. A number of
studies have reported consistently low rates of de novo
GERD after ESG. Beran et al. [19] performed a meta-
analysis of 3413 ESG and 3352 LSG patients. The incidence
of new-onset GERD was significantly lower after ESG
compared with LSG (1.3% versus 17.9%, respectively; rela-
tive risk [RR]5 .10; 95% CI, .02–.53; P5 .006). Abu Day-
yeh et al. [15], at the conclusion of their randomized clinical
trial with ESG patients, noted that GERD symptoms did not
worsen in the ESG group compared with the control group,
as measured by a validated monthly questionnaire. Fiorillo
et al. [26] performed a quality-of-life evaluation in 23
ESG and 23 LSG patients and noted that 7 of 23 LSG



Table 2

Weight loss after endoscopic sleeve gastroplasty for the reviewed studies,

Study Mean BMI before

ESG (kg/m2)

Net change in BMI (kg/m2) %EWL %TBWL

Devi�ere et al. (2008) [57] 43.3 6 5.0 –4.8 1 mo: 16.2%

3 mo: 22.6%

6 mo: 24.4%

Not reported

Abu Dayyeh et al. (2013) [13] 35.9 N/A N/A N/A

Miller et al. (2017) [42] 36.2 6 3.3 Not reported 6 mo: 45.5%

12 mo: 18.1%

6 mo: 12.7%

12 mo: 13.0%

Sullivan et al. (2017) [41] 36.0 6 2.4 6 mo: –2.4

12 mo: –1.7

6 mo: 22.3%

12 mo: 16.0%

5.0% 6 7.0%

Kumar et al. (2018) [58] 36.1 6 .6 Not reported Not reported 6 mo: 16.2% 6 .7%

12 mo: 17.4% 6 1.1%

Alqahtani et al. (2019) [43] 35.0 6 4.0 Not reported 12 mo: –5% 3 mo: 7.7% 6 3.5%

Cohen et al. (2019) [59] No pooled data No pooled data No pooled data No pooled data

Fayad et al. (2019) [22] 43.07, range:

30.2-65.6

1 mo: –9.4%

6 mo: –17.2%

Not reported 6 mo:

ESG: 17.1% 6 6.5%

LSG: 23.6% 6 7.6%

Garc�ıa and Vel�azquez (2019) [45] Standard: 40.3 6 4.0

18-plication: 47.4 6 4.1

Not reported Standard POSE:

41.2% 6 15.1%

18-plication POSE:

35.9% 6 8.4%

Standard POSE:

14.9% 6 5.1%

18-plication POSE:

16.9% 6 4.4%

Gys et al. (2019) [31] Not reported Not reported ESG: 68.3% 6 3.8%

POSE: 44.9% 6 2.1%

Not reported

Khan (2019) [60] Not reported Not reported 6 mo:

ESG: 49.7%

POSE: 43.8%

12 mo:

ESG: 52.8%

POSE: 44.9%

6 mo:

ESG: 16.0%

POSE: Not Reported

12 Mo:

ESG: 17.4%

POSE: Not Reported

de Miranda Neto et al. (2020) [32] 35.8 Not reported 12 mo: 60%

18 mo: 73%

12 mo: 16.1%

18 mo: 16.8%

Fiorillo et al. (2020) [26] 39.5 Not reported ESG:

39.9% (17.5%–58.9%)

LSG:

54.9% (46.2%–65%)

ESG:

13.4% (7.8%–20.9%)

LSG:

18.8% (17.6%–21.8%)

Hedjoudje et al. (2020) [23] Not reported 18–24 mo: 6.5 18–24 mo: 66.9% 18–24 mo: 17.1%

Jalal et al. (2020) [28] Not reported Not reported Not reported 6 mo:

ESG: 13.7%–15.2%

LSG: 23.5%–23.6%

Li et al. (2020) [61] Not reported Not reported 12 mo: 59.1% 12 mo: 16.1%

Mohan et al. (2020) [29] Not reported Not reported ESG: 63%

LSG: 69.3%

ESG: 17.1%

LSG: 30.5%

Neto et al. (2020) [21] 34.7 Not reported Not reported 19.7%

Singh et al. (2020) [14] 35.8 Not reported 12 mos: 61.8%

24 mo: 60.4%

12 mo: 16.4%

24 mo: 20.0%

Marincola et al. (2021) [30] 34.7 6 4.7 Not reported 12 mo:

ESG: 62.2%

LSG: 80.3%

Not reported

Lopez-Nava et al. (2021) [28] 38.2 kg/m2 7 kg/m2 (SD, 4.3 kg/m2) Not reported 17.8% (SD, 9.5%),

Alqahtani et al. (2022) [27] 32.5 6 3.1 36 mo:

ESG: –4.5 6 4.0

LSG: –7.2 6 3.5

36 months:

ESG: 59.7% 6 57.1%

LSG: 74.3% 6 35.2%

36 mo:

ESG: 14.0% 6 12.1%

LSG: 18.8% 6 7.5%

Beran et al. (2022) [19] 33.7 6 4.8 Not reported ESG:

66.7% 6 28.7%, 6 mo

71.04% 6 24.6%, 12 mo

LSG:

76.6% 6 31.3%, 6 mo

94.9% 6 20.6%, 12 mo

ESG:

15.2% 6 6.3%, 6 mo

19.1% 6 7.9%, 12 mo

16.4% 6 10.1%, 24 mo

LSG:

18.8% 6 7.5%, 6 mo

28.9% 6 8.2%, 12 mo

22.3% 6 8.3%, 24 mo

Brunaldi et al. (2022) [12] 33.3 6 4.5 Not reported Not reported 18%–20%, 18 mo

Abu Dayyeh et al. (2022) [15] 35.5 6 2.6 Not reported 12 mo: 49.2% 12 mo: 13.6%

(continued on next page )
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Table 2 (continued )

Study Mean BMI before

ESG (kg/m2)

Net change in BMI (kg/m2) %EWL %TBWL

Singh et al. (2022) [33] 36.66 Not reported 12 mo: 48.9% 12 mo: 12.7%

Lopez-Nava et al. (2023) [16] 37 6 2.1 Not reported Not reported 12 mo:

15.7% 6 6.8%

BMI 5 body mass index; ESG 5 endoscopic sleeve gastroplasty; %EWL 5 percent excess weight loss; %TBWL 5 percent total body weight loss;

LSG 5 laparoscopic sleeve gastrectomy; POSE 5 primary obesity surgery endoluminal procedure.
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patients (31%) developed postoperative GERD and daily
proton-pump-inhibitor use, whereas none of the 23 ESG pa-
tients complained of postprocedure GERD symptoms nor
reported proton-pump-inhibitor use (P 5 .004) [26]. Simi-
larly, Fayad et al. [22] performed a case-matched study be-
tween 54 ESG patients and 83 LSG patients. New-onset
GERD was 1.9% after ESG, significantly lower than the
14.5% rate in the LSG group (P , .05). Furthermore, a
2020 systematic review and meta-analysis of 8 studies
including 1815 patients reported that the pooled rate of de
novo GERD after ESG was .4% (95% CI, .1–1.1) and after
LSG was 5.8% (95% CI, 3.5–9.3; P 5 .001) [29]. In sum-
mary, these studies agreed that GERD after ESG was less
common than GERD after LSG.

Why ESG does not seem to create de novo GERD symp-
toms when LSG does [35,37] remains an open question.
Some authors believe that ESG avoids GERD because of
its preservation of the angle of His, autonomic nerves, and
antrum [38–40]. Others theorize that the lower incidence of
de novo GERD after ESG is grounded in the fact that the
anatomic restriction and shortening of the stomach after
ESG cause no alteration to the esophagogastric junction.
With respect to GERD, ESG seems to be fundamentally
different from LSG, an operation that has been shown to
reduce gastric compliance, increase gastric intraluminal
pressure, and disrupt the anatomy of the esophagogastric
insertion [26]. Many proponents of ESG stress the low inci-
dence of GERD following the procedure as a primary benefit
over LSG.
Complications after ESG

Complications after ESG include both procedure- and
device-related complications. Both procedure- and device-
related complications have the potential to cause serious
adverse events in clinical practice. The technique of ESG in-
volves full-thickness bites of the stomach wall that can inad-
vertently injure structures touching the stomach, unseen to
the endoscopist. If the spleen, liver, diaphragm, or vessels
feeding the stomach are injured, bleeding can occur. More-
over, patients with undiagnosed hiatal hernia can have the
stomach touching pericardium and pleura, predisposing
these patients to complications like pneumothorax, pleural
effusion, or pericardial injury. As such, complications after
ESG include intraluminal, intraperitoneal, or intrathoracic
bleeding, esophageal or gastric perforation, organ injury
(e.g., spleen, liver, or lung), anesthetic complications, and
abscess formation. Less serious adverse events include
nausea, pain, and de novo GERD. Table 4 provides a sum-
mary of ESG adverse events for the included studies.
The MERIT trial prospectively enrolled 209 patients

across 9 centers and gave some of the best estimates of pro-
cedural complications, including abscess, pain, bleeding,
pleural effusion, pneumonitis, and shoulder pain [15]. In
the MERIT trial, 19% (177 of 927) of patients reported diar-
rhea, constipation, or dehydration. Another 66% (612 of
927) reported early pain, heartburn, nausea, or vomiting;
the majority of these events resolved within 7 days. Consis-
tent with previously reported safety profiles, 76% (718 of
927) of reported events were of mild severity, and only
2% (20 of 927) were severe. Severe events included abdom-
inal abscess (1 patient), severe abdominal pain (3 patients),
bloody stools (1 patient), esophageal mucosal tear (1 pa-
tient), severe nausea (4 patients), severe nausea and vomit-
ing (1 patient), pleural effusion (1 patient), pneumonitis (1
patient), shortness of breath (1 patient), severe sore throat
(1 patient), and severe vomiting (1 patient). Six of 150 par-
ticipants (4%) required hospital admission [15]. Collec-
tively, all patients experiencing serious adverse events
fully recovered [15]. Another large trial, the ESSENTIAL
Trial [41], enrolled 332 patients across 11 centers and
demonstrated a total overall adverse-event rate of approxi-
mately 88% (293 of 332), though the severe adverse event
rate was 9.5% after ESG versus 8.1% after a sham proced-
ure. Similar to the MERIT trial and other noncontrolled
studies, the most common adverse events were pain, nausea,
and vomiting. In terms of procedure-related severe events,
however, the ESSENTIAL trial had 1 case of extragastric
bleeding that was identified after the procedure and required
transfusion. Additionally, a perihepatic abscess developed in
1 other patient requiring hospitalization, antibiotics, and
percutaneous drainage [41]. A third randomized, controlled
trial, MILEPOST, included an ESG arm of 34 patients and
10 patients in a control/lifestyle arm [42]. Similar to the
ESSENTIAL trial, there was a low incidence of adverse
events, with only 2 minor postoperative bleeding events
and no other reported procedural complications.
In addition to randomized, controlled trials, Alqahtani

et al. [43] published the largest experience of consecutive
ESG procedures and reported a total complication rate of
92%, as in the ESSENTIAL trial. Most reported complica-
tions were nausea and nonsevere abdominal pain [43].



Table 3

Co-morbidity resolution after endoscopic sleeve gastroplasty for the reviewed studies.

Study Dyslipidemia resolution Hypertension resolution Diabetes improvement GERD improvement

Devi�ere et al (2008) [57] Not reported Resolved in 4 of 8 patients Mean HbA1C decreased

from 7.6% to 6.6%

Not reported

Abu Dayyeh et al. (2013) [13] Not reported Not reported Not reported Not reported

Miller et al. (2017) [42] Not reported Not reported Not reported Not reported

Sullivan et al. (2017) [41] POSE:

35.7 (35/98)

Sham:

32.4% (12/37)

POSE:

19.4% (19/98)

Sham:

12.5% (5/40)

POSE:

56.3% (9/16)

Sham:

10.0% (1/10)

POSE:

19.4% (19/98)

Sham:

12.5% (5/40)

Kumar et al. (2018) [58] Not reported Not reported Not reported Not reported

Alqahtani et al. (2019) [46] N/A N/A N/A N/A

Cohen et al. (2019) [59] Not reported Not reported Not reported Not reported

Fayad et al. (2019) [22] Not reported Not reported Not reported Not reported

Garc�ıa and Vel�azquez (2019) [45] Not reported Not reported Not reported Not reported

Gys et al. (2019) [31] Not reported Not reported Not reported Not reported

Khan (2019) [60] Not reported Not reported Not reported Not reported

de Miranda Neto et al. (2020) [32] Not reported Not reported Not reported Not reported

Fiorillo et al. (2020) [26] Not reported ESG:

2 of 3 patients improved

LSG:

3 of 7 patients improved

ESG:

1 of 2 patients improved

LSG:

2 of 3 patients improved

ESG:

2 patients

GERD improved; no

de novo

GERD

LSG:

No patient had baseline

GERD;

7 developed de novo

GERD

Hedjoudje et al. (2020) [23] Not reported Not reported Not reported Not reported

Jalal et al. (2020) [28] Not reported Not reported Not reported Not reported

Li et al. (2020) [61] Not reported Not reported Not reported Not reported

Mohan et al. (2020) [29] Not reported Not reported Not reported ESG: .4%

LSG: 5.8%

Neto et al. (2020) [21] Not reported Not reported Not reported Not reported

Singh et al. (2020) [14] 56.3% in remission

(from 1 study)

All patients in remission

(from 1 study)

76.5% in remission,

remaining improved

(from 1 study)

Not reported

Marincola et al. (2021) [30] Not reported Not reported Not reported Not reported

Lopez-Nava et al. (2021) [28] Not reported Not reported Not reported Not reported

Alqahtani et al. (2022) [27] ESG: 64.3%

LSG: 63.8%

ESG: 50.5%

LSG: 45.8%

ESG: 64.3%

LSG: 82.3

NA

Beran et al. (2022) [19] N/A ESG: 51%

LSG: 46%

ESG: 64%

LSG: 82%

N/A

Brunaldi et al. (2022) [12] ESG: 25% ESG: 69.2% ESG: 87.5% ESG: 100%

Abu Dayyeh et al. (2022) [15] ESG: 40% ESG: 67% ESG: 92% No worse

Singh et al. (2022) Not reported Not reported Not reported Not reported

Lopez-Nava et al. (2023) [16] Not reported Not reported .8 reduction in HgbA1C Not reported

GERD5 gastroesophageal reflux disease; HbA1C5 hemoglobin A1C; POSE5 primary obesity surgery endoluminal procedure; ESG5 endoscopic sleeve

gastroplasty; LSG 5 laparoscopic sleeve gastrectomy.
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Another study reported that severe adverse events were
infrequent in adolescent and pediatric patients, with
similar complication rates to adults [44]. Procedure-
related complications from the adult series by Alqahtani
et al. [43] demonstrated 7 instances of bleeding, 2 transfu-
sions, 5 patients with fever, and 4 patients with abdominal
fluid collection and pleural effusions. Smaller trials noted
few or no adverse events, underscoring the importance of
larger data sets to detect accurate complication rates over-
all [13,21,45].
Several meta-analyses have estimated rates of severe
adverse events after ESG ranging from .8% to 2.84%
[14,23,28,32,33]. Similar to published randomized,
controlled trials, the most common procedure-related severe
adverse events include nausea and vomiting, pain, gastroin-
testinal bleeding, and abscess. In summary, the results of
these prospective trials and meta-analyses agree that mild,
self-limiting symptoms were common early after ESG but
that serious adverse events or complications requiring inter-
vention were uncommon.



Table 4

Complications after endoscopic sleeve gastroplasty for the reviewed studies.

Study Adverse events Serious complications

Devi�ere et al (2008) [57] 37 total adverse events No complications

Abu Dayyeh et al. (2013) [13] 75% nausea

75% abdominal pain

25% GERD development

25% hospitalization rate due to nausea

Miller et al. (2017) [42] No intraoperative complications

No device- or procedure-related serious adverse

events

Minor throat pain, minor abdominal pain, and 2

minor bleeds that resolved within 24 hr

No serious adverse events

Sullivan et al. (2017) [41] .5% bleeding

1.8% nausea

.5% pain

1.8% vomiting

—

Kumar et al. (2018) [58] — No serious adverse events

Alqahtani et al. (2019) [46] 1 patient with pleural effusion not requiring drainage —

Cohen et al. (2019) [59] — 2%–10% serious adverse events (pooled data)

Fayad et al. (2019) [22] De novo GERD after ESG: 1.9% (14.5% after LSG) 5.2% adverse events after ESG (16.9% after LSG)

Garc�ıa and Vel�azquez (2019) [45] — —

Gys et al. (2019) [31] — 1% major adverse events with no mortality

Khan (2019) [60] 22%–25% abdominal pain

13%–14% nausea and vomiting

—

de Miranda Neto et al. (2020) [32] 1.5% mild adverse events

1.7% moderate adverse events

.8% severe adverse events

Fiorillo et al. (2020) [26] No ESG patients developed postprocedural GERD

symptoms or reported PPI use, whereas 7 of 23

patients (31%) of the LSG group developed

postoperative GERD and reported daily PPI use

—

Hedjoudje et al. (2020) [23] 1.1% pain or nausea requiring hospitalization

.56% upper gastrointestinal bleeding

.48% perigastric leak or collection

.06% pulmonary embolism

.06% pneumoperitoneum

2.2% rate of serious adverse events (pooled data)

Jalal et al. (2020) [28] 2.0%–2.7% complication rate after ESG

9.2%–16.7% complication rate after LSG

—

Li et al. (2020) [61] 72% mild adverse events 1% serious adverse events

Mohan et al. (2020) [29] De novo GERD:

ESG: .4%

LSG: 5.8%

All adverse events:

ESG: 2.9%

LSG: 11.8%

Bleeding:

ESG: 1.1%

LSG: 2.6%

—

Neto et al. (2020) [21] 1 patient experienced bleeding during the procedure

that was managed with sclerotherapy

—

Singh et al. (2020) [14] — 2.26% pooled rate of significant adverse events

Marincola et al. (2021) Difference in mean rate of adverse events for ESG

versus LSG: .19% 6 .37; P 5 .2056

—

Lopez-Nava et al. (2021) [28] 2 patients with a hemoglobin drop (.2 g/dL) 24 hr 2 patients, gastric perforation (grade 3) was caused

by the jaws of the g-prox device

Alqahtani et al. (2022) [27] ESG: 32% visited clinic

LSG: 18% visited clinic (P , .001 versus ESG)

ESG: .5%

LSG: .3%

Beran et al. (2022) [19] De novo GERD

ESG: 1.3%

LSG: 17.9% (P 5 .006)

No significant difference in serious adverse events

Brunaldi et al. (2022) [12] 2.4% readmission rate

1.1% pain and nausea

2.2% serious adverse events

Abu Dayyeh et al. (2022) [15] — 2% serious adverse events; no mortality

(continued on next page )
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Table 4 (continued )

Study Adverse events Serious complications

Singh et al. (2022) [33] — 2.8% serious adverse events: GI bleeds, extragastric

bleeding, hepatic abscess, severe pain, severe

nausea, severe vomiting

Lopez-Nava et al. (2023) [16] None reported None reported

GERD 5 gastroesophageal reflux disease; ESG 5 endoscopic sleeve gastroplasty; LSG 5 laparoscopic sleeve gastrectomy; PPI 5 proton-pump inhibitor;

GI 5 gastrointestinal.
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Clinical Outcomes of POSE and POSE-2.0

POSE and POSE-2.0 are similar to ESG in that all are endo-
scopic bariatric procedures that involve full-thickness plication
of the stomach wall but differ in their anatomic placement of
plication sutures, as described previously. Weight loss out-
comes after POSE and POSE-2.0 have been described.
Miller et al. [42] compared outcomes 12 months after

POSE with those of a control group employing diet and exer-
cise guidance. The study randomized 44 participants at a 3:1
ratio; there were 34 participants in the POSE group and 10 in
the control group. After controlling for baseline BMI, patients
in the POSE group had 13% TBWL at 12 months compared
with 5% TBWL in the control group (P, .01). No serious de-
vice- or procedure-related adverse events occurred. The
ESSENTIAL trial randomized 332 patients at a 2:1 ratio to
POSE or sham treatment [41]. Participants were blinded to
treatment assignment until the 12-month follow-up. Both
groups lost an average of 7.0% 6 7.4% TBWL in the lead-
in phase of the trial; after that, patients who received ESG
lost 5.0% 6 7.0% TBWL versus 1.4% 6 5.6% in the sham
group (P, .0001) [41]. Recently, Lopez Nava et al. [16] pub-
lished a multicenter trial of POSE-2.0 in which 44 patients
with an average BMI of 37 6 2 kg/m2 underwent POSE-
2.0. Mean TBWL at 12 months was 15.7% 6 6.8%. Repeat
assessment at 24months in 26 patients showed fully intact pli-
cations. No serious adverse events occurred in this trial [16].
Although less has been written about POSE and POSE-

2.0, Singh et al. [33] conducted a systematic review of
POSE with a meta-analysis. A total of 7 studies including
613 patients were reviewed, including the 2 randomized tri-
als mentioned previously. Pooled mean EWL was 49%
(95% CI, 42%–55%) at 12–15 months after POSE, and
pooled mean TBWL was 13% (95% CI, 8.1%–17.2%) after
12–15 months. The incidence of serious adverse events was
2.8% and included bleeding, hepatic abscess, severe pain,
severe nausea, and severe vomiting [33]. In summary,
POSE and POSE-2.0 are alternatives to ESG with a similar
published weight loss at 1 year and a similar published risk
of serious complications when compared with ESG.

Conversion of ESG or POSE to Other Bariatric
Procedures

ESG has become one of the most common endobariatric
procedures performed [46]. Comparative studies have
demonstrated the short-term weight loss after ESG to be
approximately 15% of total weight [47]. However, some
intermediate-term results have demonstrated weight regain
[48]. The most common factors associated with weight
loss following ESG included initial BMI, adherence with
follow-up, age, and early postprocedural weight loss
following ESG [46]. As a result, some patients after ESG
will seek conversion to sleeve gastrectomy, gastric bypass,
or other bariatric procedure because of weight regain or
poor initial weight response.

Revisional surgery following ESG or POSE is feasible,
but there are several technical concerns [43]. Alqahtani
et al. [46] published the largest study evaluating ESG-to-
LSG conversions and recommended the following specific
considerations. First, imaging studies are needed to assess
the size and shape of the plicated stomach. This information
can be helpful when determining the choice of revisional
procedure. Second, because ESG is performed using a sutur-
ing technique with metal T-fasteners, it is important to know
where the fasteners are located, lest the unsuspecting sur-
geon staple across one. Sometimes the fasteners can be
buried in the wall of the stomach. The use of endoscopy is
the key to avoid stapling across the fasteners on the intralu-
minal side, and complete removal of fasteners can be per-
formed with an upper endoscopy ahead of time, prior to
the conversion procedure. Alternatively, endoscopy can be
performed as the first step of a single-stage laparoscopic
conversion. Alqahtani et al. [43] described a single-stage
revision that combined a laparoscopic-endoscopic approach
with the aim of locating anchors and sutures in preparation
for safe stapling of the stomach. Starting with endoscopy,
Alqahtani et al. [43] removed any suture or anchor using
endoscopic scissors if the T-fastener was judged to come
within the planned LSG staple line. Then, during laparos-
copy, exteriorized anchors visible on the serosal side of
the gastric wall were removed. [43] Adhesions between
the gastric wall and adjacent structures are expected and
may need to be lysed prior to conversion. Only after laparo-
scopic and endoscopic fastener removal and lysis are com-
plete can the subsequent bariatric procedure be performed
in the usual manner [43].

A small series of ESG conversions have been published.
Alqahtani et al. [43] reported a 1.2% rate of conversion to
LSG (16 of 1665 ESG patients). The mean age and BMI at
the time of ESG were 40 6 6 years and 35 6 4 kg/m2,
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respectively. The time between the initial ESG and conver-
sion to LSG averaged 11 months, with a range of 5–18
months. The mean BMI at the time of LSG conversion
was 35.2 6 3.8 kg/m2, and 11 patients (55%) gained
more weight than they lost after ESG. Notably, all patients
who underwent conversion were noted to have had disrup-
ted sutures, with complete disruption occurring in 35% of
patients [43]. Additionally, 2 case studies of ESG conver-
sion to LSG have been described in which endoscopy
was used to remove all visible suture and anchor devices
prior to LSG [49]. Interestingly, exteriorized anchoring de-
vices on the anterior wall of the stomach were also noted
during LSG [49].

With regard to ESG conversion to RYGB, Beitner and
Hopkins [50] described a 59-year-old man with a BMI of
36 kg/m2 at initial ESG who underwent a repeat ESG due
to weight regain. Intraoperative esophagogastroduodeno-
scopy was performed with no complications noted. The au-
thors also converted 6 ESG patients to RYGB to use the
suture-free tissue at the angle of His and avoid intraluminal
suture cinches [50].

Based on this experience, it seems prudent to first obtain a
preoperative swallow evaluation to determine the width and
size of the ESG stomach before consideration of conversion.
This information may help the patient and surgeon decide
which bariatric procedure to perform and whether additional
steps, such as hiatal hernia repair, will be needed. Addition-
ally, endoscopic evaluation to identify and remove sutures
and T-fasteners and evaluate the shape of the stomach is
needed prior to laparoscopic conversion either as a separate
procedure performed ahead of time or as the initial step in a
1-stage conversion [19,51].
Importance of Offering ESG in a Multidisciplinary
Setting

Patients with obesity coached by a multidisciplinary team
involving nutritionists, mental health professionals, and
other supports have been associated with better weight
loss outcomes after bariatric surgery [52,53]. Additionally,
patient adherence to postoperative appointments has also
been associated with greater weight loss, emphasizing the
need to treat patients with obesity longitudinally [54].
Furthermore, a multidisciplinary approach to bariatric sur-
gery has also been shown to improve decision making and
standardization of care [55,56]. For instance, Rebibo et al.
[56] reviewed 816 patients who underwent a multidisci-
plinary evaluation. Overall, 776 patients (70.6%) were
approved for bariatric surgery, 13.3% required further eval-
uation prior to bariatric surgery, and 11 patients (1%) were
refused bariatric surgery. The complication rate in the 776
patients approved for surgery was 10.1%. For the 11 patients
who were refused surgery, 7 underwent surgery at another
center without multidisciplinary meetings, and 4 (57%)
postoperative complications occurred [56]. Considering
the published data demonstrating improved weight loss out-
comes and an association between multidisciplinary care
and a decrease in surgical complications, the introduction
of ESG or POSE into one’s practice should take place within
a comprehensive multidisciplinary bariatric program, pref-
erably a bariatric center of excellence.
Summary
1. The majority of peer-reviewed studies reported the use of
endoscopic sleeve gastroplasty (ESG) for patients with a
body mass index (BMI) of 30–40 kg/m2. There were
sparse outcome data for patients with a BMI of .40 or
,30 kg/m2. ESG may also be indicated for patients
wishing to avoid surgical scars or patients with prohibi-
tively high surgical risk from prior abdominal operations,
age, co-morbid disease, or other factors.

2. Across multiple studies, ESG produced an average total
body weight loss of 13%–20% at 12 months of follow-
up. In comparative studies, this weight loss was signifi-
cantly less than the weight loss observed after laparo-
scopic sleeve gastrectomy. For studies with follow-up at
2 and 3 years, most reported that the initial weight loss
achieved by ESG was sustained. These findings met the
criteria set forth by the ASGE/ASMBS Task Force on
Endoscopic Bariatric Therapy [5].

3. ESG was associated with improvements in metabolic dis-
ease. The risk of de novo gastroesophageal reflux disease
(based on postoperative symptom surveys) after ESG was
reported to be ,3% across multiple studies.

4. The most common complications after ESG were nausea,
vomiting, and abdominal pain, all typically resolving
within 7 days. Serious adverse events, such as bleeding
or abscess formation, occurred in 2%–3% of patients
across most studies.

5. POSE and POSE-2.0 represent alternative endoluminal
plication procedures to ESG; the published weight loss
at 1 year and complication rates have been similar to
those of ESG.

6. Conversion of ESG to laparoscopic Roux-en-Y gastric
bypass or laparoscopic sleeve gastrectomy has been re-
ported, with experts recommending a preoperative swal-
low evaluation first, followed by an endoscopic
evaluation to remove T-fasteners. Endoscopy can be per-
formed ahead of time or as the initial step in a 1-stage
conversion.

7. Obesity is a chronic disease best treated in a multidisci-
plinary setting. As such, endoluminal sutured gastro-
plasty procedures should be performed within a
multidisciplinary bariatric program that provides longi-
tudinal support of patients with obesity over time,
ideally in a center accredited by the Metabolic and Bar-
iatric Surgery Accreditation and Quality Improvement
Program.
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