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Abstract

Background and Objectives: Endoscopic sleeve gastroplasty (ESG) is a minimally invasive
endoscopic procedure that has demonstrated both safety and effectiveness in the treatment
of obesity. By reducing the stomach’s volume without the need for surgical incisions, ESG
promotes weight loss and can improve obesity-related comorbidities. However, patient
responses to ESG can vary significantly. Materials and Methods: A comprehensive search
was performed on PubMed, Embase, and Cochrane for studies with endoscopic sleeve
gastroplasty; the main outcomes of interest are BMI, weight loss, and postinterventional
complications. The search strategy employed a combination of keywords and Medical

i

Subject Heading (MeSH) terms, including “endoscopic sleeve gastroplasty,” “endoscopy,”
and “overweight”. To ensure the thoroughness of the review, additional manual searches
of key journals and the reference lists of identified studies were performed. Grey literature,
such as dissertations and conference abstracts, meta-analysis, and systematic reviews,
was excluded to maintain a focus on peer-reviewed evidence. Duplicate records were
identified and removed using Rayyan software to streamline the screening process. The
12 test was employed for heterogeneity assessment, while the risk of bias was evaluated
utilizing ROBINS-I. Results: Our literature search resulted in the inclusion of 38 studies.
Endoscopic sleeve gastroplasty for weight loss is important since it is more effective than
pharmacological treatments and lifestyle changes and presents lower adverse event rates
compared to bariatric surgery. Long-term weight loss outcomes varied, with total body
weight loss ranging from 16% to 20.9% over a period from 2 to 5 years, while excess weight
loss ranged from 13% to 79%. Revisional procedures showed higher failure rates, with up to
34.3% of patients experiencing insufficient weight loss. Most interventions led to clinically
significant and sustained weight loss, though variability in outcomes highlights the need
for further research to optimize long-term weight management strategies. Conclusions:
Endoscopic sleeve gastroplasty (ESG) emerges as a promising minimally invasive option for
weight loss, offering significant improvements in both weight reduction and obesity-related
comorbidities, such as diabetes, hypertension, and dyslipidemia.
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1. Introduction

Obesity, defined as having a body mass index (BMI) of 30 kg/m? or higher, is recog-
nized as a global public health challenge by the World Health Organization (WHO) [1].
In 2014, 13% of adults aged 18 and older were classified as having obesity, while an addi-
tional 39% were categorized as being overweight (BMI > 25). Despite being theoretically
preventable, approximately 650 million individuals worldwide were living with obesity at
that time [2]. By 2030, nearly one in two adults are predicted to have obesity [1,2].

The development of obesity is influenced by a combination of genetic predisposition,
prolonged unhealthy dietary patterns, and a lack of physical activity [3]. This complex
condition is linked to various health issues, including type 2 diabetes, high blood pressure,
fatty liver disease, and other cardiovascular disorders [3].

The primary approach to treating obesity involves implementing dietary plans and
adopting lifestyle changes to encourage increased physical activity. Achieving meaningful
results requires consistent patient adherence, as the process is often lengthy and demand-
ing [4-6]. However, these measures alone are often inadequate for achieving significant
weight loss, necessitating additional interventions.

Medications designed to enhance feelings of fullness can complement dietary strate-
gies, but their effectiveness is generally limited. Furthermore, the potential for adverse side
effects often restricts their long-term use and there is the possibility of regaining weight
after stopping the medications [3-6].

Endoscopic sleeve gastroplasty (ESG) is a minimally invasive transoral procedure that
replicates the restrictive effects of bariatric surgery [6]. ESG has demonstrated effectiveness
in achieving weight loss and improving obesity-related comorbidities while maintaining a
favorable safety profile [6]. ESG may offer a viable alternative for elderly patients who are
not candidates for traditional bariatric surgery. In addition, a safe procedure was defined
for children and adolescents [6].

Bariatric surgery has proven to induce a long-term and durable effect in terms of
weight loss, which can be up to 25-30% of initial weight. These results are shown to be
stable over the long term [7].

The goal of this systematic review is to provide a comprehensive understanding of
ESG as a non-surgical weight loss procedure. It seeks to explore the advantages, potential
risks, eligibility factors, and expected outcomes of ESG, while examining how it stands
apart from other weight loss interventions.

2. Materials and Methods

We conducted a multi-database literature search using a comprehensive search strategy
based on the PICO (Patient; Intervention; Comparison; and Outcome) acronym. The patient
population of interest was all patients with obesity and patients undergoing endoscopic
surgery techniques. The intervention studied was endoscopic sleeve gastroplasty. The
outcome measurements studied were weight loss (and related changes in anthropometric
variables) and comorbidity resolution.

PubMed, Medline, and the Cochrane Library were searched from the earliest date
of each database up to 6 January 2025. We used a search string containing the following
keywords: (((overweight) OR obesity)) AND (((endoscopic) OR endoscope) OR endoscopic
sleeve gastroplasty). The search string was modified for each database when necessary.
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Initial screening and selecting studies based on title and abstract was completed by
authors VPSV and SP. After the primary selection round, both authors individually re-
viewed the full text of each article and determined suitability for inclusion in the systematic
review. Cross-references were studied to look for further eligible studies. Disagreements
were solved by discussion with co-authors until consensus was reached.

2.1. Eligibility Criteria

The population included adult patients undergoing endoscopic sleeve gastroplasty,
while studies involving pediatric populations or animals were excluded. Clinical outcomes
assessed included postoperative complications (both infectious and noninfectious), length
of hospital stay, wound healing, and original studies. Studies were excluded if they were
abstracts, editorials, meta-analyses, poster presentations, narrative reviews, or preprints.

2.2. Risk of Bias Assessment

We evaluated the quality assessment in non-randomized studies with the Risk of Bias
in Non-Randomized Studies of Interventions tool (ROBINS-I). Two independent authors
completed the risk of bias assessment (authors VPSV and SP). Disagreements were resolved
through a consensus after discussing reasons for the discrepancy.

2.3. Endoscopic Sleeve Gastroplasty Definition and Technique

Over the past decade, ESG has emerged as a method for managing obesity, most
notably among individuals with class I and II obesity (BMI 30-39.9 kg/m?), aligning
with standard classifications of mild to moderate obesity. In recent years, it has gained
prominence as an effective, minimally invasive, and cost-effective alternative to bariatric
surgery for weight loss [8].

ESG involves placing full-thickness sutures along the stomach’s greater curvature,
reshaping it into a sleeve-like structure, and reducing its volume by approximately 80% [9].
ESG has demonstrated notable effectiveness in individuals with class II obesity, leading to
an average total body and weight reduction of around 16% within a year [9].

In July 2022, the United States Food and Drug Administration (FDA) approved the
Apollo ESG™ system (formerly the OverStitch device by Apollo Endosurgery, Austin, TX,
USA) through De Novo Market Authorization for managing obesity in individuals with a
BMI between 30 kg/m? and 50 kg/m?2. However, due to the relatively recent development
of endoscopic bariatric procedures and earlier guidelines favoring their use in patients with
lower obesity categories, research on the effectiveness of ESG in class III obesity remains
scarce [8,10]. Several studies highlight that ESG, combined with a structured lifestyle
modification program (diet and exercise counseling) can lead to significant weight loss
in patients with obesity. Especially in high-risk patients, this can be beneficial and the
intervention in general has a less invasive character [8,10-14].

3. Results

The initial literature search produced 751 results, including three duplicates. After
screening titles and abstracts, 38 studies were included.

Thirty-eight studies [4,5,8,15-50] were included in this systematic review. Figure 1
summarizes the search results, according to Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [51]. The methodological quality of the
included studies ranges from low to moderated, indicated by the Risk Of Bias in Non-
Randomized Studies of Interventions scale (ROBINS-I) for non-randomized trials (Figure 2).
A Cohen’s kappa of 0.75 reflected a good agreement between authors (between authors V.S.
and S.P.). Table 1 gives an overview of the results of the included studies. Due to significant
heterogeneity among the included studies, a meta-analysis was not performed.



Medicina 2025, 61, 1821

40f13

Identification of studies via databases and registers

Screening

Records identified from™:
Pubmed {n =750 )
Cochrane (n = 1)

Records remaoved before
sCreening:
Duplicate records removed
n=3)

¥

Records screened
{n = T48)

Records excluded™
{n=672)

L

Reports sought for retrieval
(n =78)

Reports not retrieved
{n=0)

Reports aszessed for eligibility
{n=T8a)

Reports excluded:
Meta analysis (n =10 )

Mo outcomes of interest (n = 25)

I ¥ Mo subgroups (n =5)
etc.
= Studies included studies
g (n = 38)
—
Figure 1. PRISMA flow diagram.
Table 1. Overview of included studies.
. . . BMI (Mean, Weight Loss (Mean, Follow Up

Author (Year) Study Design Participants (n) SD, Range) SD, Range) Period Results (Mean, SD, Range)

Multicenter . .
DeMouraetal. oo itive 233 N/A 19.7% TBWL 12 months Sustained weight loss,
(2020) [4] study improved comorbidities

Median BMI: 36.1
Matteo et al. Retrospective 315 (34.2,39.4) females; 17-20% TBWL at 2 years, 24 months Median %TBWL: 12.8% (6.41-19.4)
(2024) [5] cohort 39.2(36.0,43.7) 16% at 5 years at 24 months
males

Multicenter %TWL:13.2 £ 3.9 at
Ryuetal. ) Mean BMI: %EWL: 51.9 £ 19.1 (6 months),
(2016) [20] retrospective 34 348+ 4.4 6 months, 18.3 5.5 at 12 months 69.9+29.9 (1 year)

study 1year

Multicenter %TWL:13.2% + 3.9 at
Wang et al. N Mean BMI: o %EWL: 51.9% =+ 19.1 (6 months),
(2020} [16] retrospective 34 348+48 6 months, 18.3% 4 5.5 at 12 months 69.9% - 29.9 (1 year)

study 1 year
Lopez et al Multicenter
(20€7) [1] ’ randomized 146 BMI: class Il obesity ~ 20.5% TBWL at 12 months 12 months %EWL: ~20.5%

trial
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Table 1. Cont.

. .. BMI (Mean, Weight Loss (Mean, Follow Up
Author (Year) Study Design Participants (n) SD, Range) SD, Range) Period Results (Mean, SD, Range)
EWL (mean): 53% =+ 17% Sustained weight loss with a
Abu Dayyeh Mean BMI Mean (6 months), 56% =+ 23% 9 months median of 45% EWL at 20 months,
BKetal. Case series 25 35.5 4+ 2.6 ke /m? (9 months), 54% =+ 40% (range improved satiation, delayed gastric
(2017) [8] ’ OKg (12 months), 45% =+ 41% 5-20 months)  emptying, and increased
(20 months) insulin sensitivity
Retrospective 148 2
Graus Morales single-center (72 monitored 35.11+5.5kg/m 17'620i 9.22 kg (12 months, 12-18 months  79.25 + 43% EWL (18 months)
etal. (2018) [17] (all) 17.53% WL)
study 18 months)
DeMouraetal.  Retrospective Up t020.9% total body Favorable outcomes with 60.4%
(2019) [4] review N/A N/A weight loss Up to2 years excess weight loss
6 months: 13.7% + 6.8% Significant weight loss within the
TBWL first 18 months
Algahtanietal.  Prospective 2 12 months: 15.0% £ 7.7% 13 of 17 diabetes cases in
(2019) [21] cohort study 1000 333+ 45kg/m TBWL 18 months complete remission
18 months: 14.8% =+ 8.5% All 28 hypertension cases
TBWL in remission
6 months: 14.4
. Prospective 12 months: 16.2% =+ 8.3% . .
gle“lla}(l;%rlug’)?é’z] observational 109 33 (mean) total weight loss 2 years z\/ ei%};;ﬁfhzf approximately 12 kg
) study 24 months: 13.7% =+ 8.0% y
total weight loss
. Weight loss at 3 months:
) 3months: 132+ 48kg
34 +49kg/m 14.5% =+ 4.8% total body -
Asokkumar, R., . .. X Weight loss at 6 months:
Case series 35 (range not explicitly weight loss (TBWL) 6 months
etal. (2021) [23] sty ) 141+59kg
stated) 6 months: 16.2% + 4.9% € .
TBWL BMI reduction at 6 months:
5.7 + 1.5kg/m?
ESG—only group:
Badurdeenetal.  Retrospective 50 35.7 7 months: 20.95 & 3.21 kg 12 months Body fat reduction at 12 months:
(2021) [24] study (mean) £ 2.02 kg/’ m? lost, o ESG-only: 10.54% =+ 1.88%
20.51% % 1.68% TBWL
BMI reduction:
6 months: 14.25% = 5.26% initial: 34.11 £+ 297 kg/m*
Barrichello et al. ) 2 total weight loss (TWL) 6monthsand ~ © months: 2921 + 264 kg/ 2
Case series 193 34.11 £ 2.97 kg/m’ o o 1year: 28.91 & 2.99 kg/m’
(2019) [25] 1year: 15.06% =+ 5.22% ayear ioht1 EWL):
TWL excess weight loss ( ):
6 months: 56.15% + 22.93%
1year: 59.41% + 25.69%
BMI reduction: initial:
Carretal. 5 34.11+£2.97 kg/mz, EWL: 6 months: 56.15% =+ 22.93%;
(2022) [26] Cohortstudy 61 3411 & 297 kg/m 6 months: 1year 1year: 59.41% + 25.69%
29.21 + 2.64 kg/m?
ESG: 37.8 (SD: 4.8) ESG: %TWL: 13.6% (SD: R
Cheskin et al. Prospective 386 kg/m? 7.6%)at12m 12 month ESiG fislu lted Tn&grmgctanﬁ%)gi?fr
(2020) [27] study HIDLT: 37.3 HIDLT: %TWL: 0.8% onths welght loss compared to /1o
(SD:4.8) kg /m? (SD:5.0%) serious adverse events reported
. . Suture patterns did not
Espinet-Coll, E.,  Prospective 2 %TWL: 14.9% (SD: 6.8%) at P .
38 Mean: 39.5 kg/m 12 months significantly affect weight loss
etal. (2022) [28]  study 12m outcomes
. . . . o . o 0 Sustained gastric volume reduction
Espinet-Coll Prospective 88 Mean.2 40.1(SD: 5.8) %TWL:17.1% (SD: 7.2%) at 12 months observed at 12 m post-ESG; no
etal. (2020)[29]  study kg/m 12m .
major adverse events reported
Farha ctal Suturing the gastric fundus does
(ZaOZ(;i) ngl' Retrospective 247 Mean: 38.2 kg/m? %TWL:16.4% at 12 m 12 months not provide additional weight loss
g benefit
Fayad etal. . ESG: 37.8 (SD: 4.8) . . 2 ESG had fewer adverse events and
(2019) [31] Retrospective 137 kg,/m? ESG: 37.8 (SD: 4.8) kg/m 12 months shorter hospital stay
Fayad, L, etal.  popospective 105 415kg/m?,SD82  9.9%(SD2.4) 12 months 12 months
(2019) [32]
Fiorillo, C., etal. . ESG: ?;5'7 (SD:5.1) ESG: %TWL: 15.1% (SD: ESG resulted in greater weight loss
(2020) [33] Retrospective kg/m o 6 months .
. 4632 . 2 5.7%) at 6 m (range: BMI reduction was also greater
Glaysher, M. A.,  Retrospective median 36.5 kg/m £.0-10.7%) 6 months (p=0.019)
etal. (2019) [34] (range: 29.8-42.9) ) e p=0
Gudur et al. Retrospective BML: ESG: %TWL: 14.8% (SD: )
(2022) [35] study 36,323 39.1 + 5.0 kg/m? 4.9%) at 12 m; 12 months ESG had better safety profile
Hajifathalian Significant improvement in insulin
) Prospective 118 Mean: 40.0 kg/m? %TWL:16.3% at 12 m 12 months resistance and hepatic steatosis
P & P

etal. (2021) [36]

after ESG
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Table 1. Cont.

Author (Year) Study Design Participants (n) SB]I;/[ IIS;/]I;;eI)II ;v];l%(}: nLg(:!s)s (Mean, f,‘e’gz‘g Up Results (Mean, SD, Range)
Hill et al. . Mean BMI: o . o ESG proficiency improved
(2017) [37] Prospective 21 37.6kg/m TWL:162% at 12m 12 months significantly after 20 procedures
Jagtap, N., etal ESG found to be an effective
grap, =~ * Prospective 26 Mean: 39.1 kg/m? TWL:17.4% at12m 12 months treatment for obesity and
(2021) [38] ! yand
non-alcoholic fatty liver disease
Brunaldi et al. . BMIL: . o ESG is feasible in a non-academic
(2022) [39] Retrospective 100 37.2+53kg/m? TWL:13.5% at 12m 12 months community setting
Kumar, N,, etal. . Mean BMI ESG showed significant weight loss
(2018) [40] Prospective 122 374419 kg/mz 13.1+13kg 12 months over 12 months
LiR. etal ESG was successfully performed in
(2(’)21") [4]]' Prospective 21 49.9 +14.4kg/m? Weight loss: 17.5 - 14.6 kg 12 months all patients without
intraoperative complications
Lopez-Nava, ESG was effective in all three
G, etal. Retrospective 435 Mean 45.8 kg/m? 20.5% 12 months obesity classes, with higher weight
(2022) [42] loss in class III patients
Lopez-Nava, . o o . ESG effectively induced weight
G. etal. Prospective 248 378 £5.6kg/ m? 112)3 ;g“l 158)6 7o (95% CL: 24 months loss up to 24 months in moderately
(2017) [43] ' ’ obese patients
ESG resulted in significant
Neto, M. G., . 5 o short-term weight loss, with an
etal. (2019) [44] Prospective 233 347 £2.6kg/m 19.7% (£5.7) 12 months average %TBWL of 19.7% at
12 months
Neto, M.G ESG resulted in significant weight
A T Prospective 1828 3040kg/ m? 18.2% 12 months loss and had a low
etal. (2020) [45] .
complication rate
Pizzicannella Weight loss correlated with ESG
’ . %EWL:19.3 +13.4, %TWL: durability: Patients with intact ESG
2 /
gdfgt)a[ﬁ o Prospective 133 43.2% 8.6kg/m 89461 12months 1) 4 the highest %EWL and %TWL
at 6 and 12 months
ESG in new bariatric centers
Sarkar, A., etal. . 38.7 kg/m? (range: o yielded comparable weight loss
(2022) [47] Retrospective o 31.2-57.6) 17:4% 12months and metabolic outcomes to
experienced centers
Sartoretto, A Male patients and those with
ariorerio, i1 Retrospective 112 37.9 £ 6.7 kg/m? %TBWL:14.9 £6.1 6 months higher baseline BMI tended to lose
etal. (2018) [48] .
more weight
ESG can be efficiently and safely
Saumoy, M., y . 38.92 & 6.95 kg/m? o . :
col (2017) [49] Prospective 128 (range: 30.02-68.04) % TBWL: 15.80 + 9.50 12 months ;réacs;gzzd after approximately
90% of patients maintained at least
Sharaiha, R. Z., . 5 %TBWL: 15.9% (95% CL: 5% TBWL at 5 years, meeting
ctal. 2020)[50] ~ Retrospective 216 39+ 6kg/m 11.7-20.5, p < 0.001) Syears ASGE and ASMBS criteria for

primary bariatric intervention

Abbreviations: BMI = body mass index, EWL = excess weight loss, TWL = Total Weight Loss, TBWL = total
body weight loss, LGP = Laparoscopic Greater Curvature Plication, LSG = laparoscopic sleeve gastrectomy,
RYGB = Roux-en-Y Gastric Bypass, LAGB = Laparoscopic Adjustable Gastric Banding, ESG = endoscopic
sleeve gastroplasty.

Of the 38 studies included, one was a retrospective cohort study [5], two were ret-
rospective reviews [4,32], two were multicenter retrospective studies [16,20], one was a
multicenter prospective study [4], one was a prospective observational study [22], one
was a prospective cohort study [21], one was a retrospective single-center study [17], and
one was a multicenter randomized trial [11]. Six were case series [8,23-27], one was a
cohort study [28], thirteen were prospective studies [30,31,33,36-38,40,41,43-46,49], and
eight were retrospective studies [24,34,35,39,42,47,48,50]. All references were organized
and managed using Mendeley to ensure accurate citation and straightforward access to
source materials.

The majority of the included studies were retrospective in design, focusing on analyz-
ing outcomes of bariatric procedures and their associated effects.
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Risk of bias domains
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D1: Bias due to confounding. 3

D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. - Moderate
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D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

Figure 2. Assessment of methodological quality using the Risk Of Bias in Non-Randomized Studies
of Interventions scale (ROBINS-I) for non-randomized trials.
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Weight Loss and Comorbidity Resolution

Endoscopic sleeve gastroplasty (ESG) has emerged as a promising minimally invasive
intervention for the management of obesity, demonstrating consistent effectiveness in
inducing significant weight loss and improving metabolic parameters. Across multiple
studies, ESG has led to meaningful reductions in total body weight, body mass index (BMI),
and obesity-related comorbidities.

Weight loss outcomes vary depending on study design and patient population, but
the overall trend supports ESG’s efficacy. De Moura et al. [4], in a multicenter prospective
study of 233 patients, reported an average total body weight loss (TBWL) of 19.7%, a result
consistent with other large-scale findings. Matteo et al. [5], analyzing a retrospective cohort
of 315 patients, found TBWL ranging from 17% to 20% at 2 years, with a sustained loss of
16% at 5 years, highlighting ESG’s long-term durability.

In addition, ESG has been associated with metabolic improvements, including better
glycemic control, lipid profile normalization, and reduced blood pressure in patients with
obesity-related conditions such as type 2 diabetes and hypertension. Though specific
metabolic markers were not uniformly reported across all studies, weight loss of >10% is
generally correlated with these benefits, and many ESG trials exceeded this threshold.

Beyond weight loss, ESG has been associated with meaningful improvements in
obesity-related comorbidities. Adult populations have reported remission or significant
improvement in conditions such as type 2 diabetes mellitus, hypertension, dyslipidemia,
and obstructive sleep apnea following ESG [21]. However, even moderate reductions of
10-15% in total body weight have been shown to produce clinically relevant improvements
in insulin sensitivity, blood pressure regulation, and lipid profiles [21].

From a safety perspective, ESG is well tolerated, with a lower risk profile compared to
surgical bariatric interventions. Most studies reported mild-to-moderate adverse events,
such as nausea and abdominal discomfort, with very low rates of serious complications.
This favorable safety profile makes ESG an attractive alternative for patients who are either
ineligible for or unwilling to undergo surgery.

In summary, ESG consistently results in substantial weight loss—typically from 13%
to 20% TBWL at 12 months—with additional benefits including BMI reduction, improved
obesity-related comorbidities, and a low complication rate. These outcomes reinforce ESG’s
role in modern obesity management and support its consideration as part of a personalized
treatment strategy.

4. Discussion

The studies primarily focused on the outcomes of ESG for obesity, with additional
studies covering weight regain after sleeve gastrectomy, comparisons between ESG and
laparoscopic sleeve gastrectomy, and ESG’s efficacy and safety. The clinical utility ESG
has been increasing over the last few years due to the procedure’s safety and efficacy
for the treatment of patients with obesity. This was illustrated by several studies in the
literature [52]. However, it should be taken into account that, in the current literature, there
is a lack of controlled studies directly comparing ESG with established bariatric procedures,
such as laparoscopic sleeve gastrectomy or gastric bypass.

Obesity is a chronic and multifactorial condition linked to numerous comorbidities,
with its prevalence steadily increasing among the elderly population [53]. In geriatric
individuals, obesity can lead to accelerated declines in physical function, reduced quality
of life, heightened risk of institutionalization, increased mortality rates, and a significant
financial burden on the healthcare system [54]. For many years, voluntary weight loss in the
elderly has been considered undesirable, primarily due to concerns about the potential loss
of muscle mass and the associated risk of deteriorating functional status. This apprehension
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stems from the fact that, as individuals age, maintaining muscle strength and functional
mobility becomes increasingly important for maintaining independence and quality of life.
It needs to be stated that ESG has also been used successfully in children and adolescents
illustrating similar weight loss profiles and remission of obesity-related comorbidities [55].
Roughly, it can be stated the weight loss induced by ESG is the result of reducing the
stomach’s capacity by approximately 80% and, therefore, altering the stomachs physiology.
One of the most important effects is delaying gastric emptying [56].

ESG is a non-surgical minimally invasive procedure that involves the placement
of full-thickness sutures in the stomach to create a smaller, sleeve-like shape. ESG has
gained popularity as a less invasive alternative for patients seeking long-term weight loss
solutions, offering benefits such as a shorter recovery time and lower risk of complications
compared to conventional bariatric surgery [5,7]. This procedure effectively reduces the
stomach’s capacity, limiting food intake and promoting weight loss. ESG has been shown
to be highly effective in inducing weight loss both in the short and medium term, with
significant improvements in obesity-related comorbidities such as diabetes, hypertension,
and hyperlipidemia [8] Additionally, ESG offers the advantage of being less invasive than
traditional bariatric surgeries, with a lower risk of complications, making it a promising
option for patients seeking an alternative to more invasive weight loss procedures [51].

In terms of weight loss, ESG typically leads to a total body weight loss (TWL) of
approximately 20-25% and excess weight loss (EWL) ranging from 40% to 60% within the
first 12 to 24 months [17]. These outcomes are similar to those achieved with more invasive
bariatric procedures, such as laparoscopic sleeve gastrectomy, but with the added benefit
of being minimally invasive [16,18]. ESG’s restrictive effects on the stomach, by reducing
its capacity, limit food intake and slow gastric emptying, leading to increased feelings of
fullness and reduced appetite, which contributes to weight loss [19].

In addition to weight reduction, ESG has shown considerable success in improving
obesity-related comorbidities. One of the most notable benefits is the improvement in
type 2 diabetes, with several studies reporting remission or significant reduction in blood
sugar levels post procedure [4]. Hypertension and dyslipidemia have also been shown to
improve, contributing to better cardiovascular health and a reduced risk of complications
associated with these conditions. In fact, some patients have been able to stop or reduce
their medications for diabetes, high blood pressure, and cholesterol [5,6].

However, ESG provides a promising alternative to traditional bariatric surgery, partic-
ularly for patients who are looking for a less invasive reversible option [19]. The weight
loss and health benefits associated with ESG make it a valuable tool in the management
of obesity and its related conditions, offering patients significant improvements in both
physical health and quality of life. In addition, the method may be appropriate as an alter-
native less invasive procedure for patients who, due to their limited health condition, are at
a higher risk of negative side effects from anesthesia and surgery and are not candidates
for bariatric surgery. Another key advantage of ESG is that the procedure can easily be
repeated if weight regain occurs [57,58].

5. Limitations

Despite increasing evidence on the safety and clinical efficacy of the ESG, some
limitations need to be addressed. Firstly, among the included studies there is a significant
heterogeneity in study designs, patient population, and used ESG technique. This is one
of the factors on which we did not conduct a meta-analysis. Secondly, the majority of the
studies were conducted in a retrospective fashion. Thirdly, all the above-mentioned aspects
limit the generalizability of our findings.
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6. Future Research

Future research should focus on showing the long-term effects of ESG, but also the
effects on the resolution of comorbidities. Secondly, we have to take into account that ESG
can also be used as a revisional procedure after bariatric surgery. Further research should
focus on comparing different treatment modalities and /or revisional surgical procedures
with ESG.

7. Conclusions

In conclusion, endoscopic sleeve gastroplasty (ESG) is an effective and minimally
invasive procedure for weight loss and the improvement of obesity-related comorbidities.
It offers significant weight loss, with patients typically achieving 20-25% total body weight
loss and 40-60% excess weight loss within the first year. Additionally, ESG leads to
improvements in conditions like type 2 diabetes, hypertension, and dyslipidemia. With its
promising outcomes, ESG presents a valuable alternative to traditional bariatric surgeries.
However, future research should further determine the place of ESG in the treatment
armamentarium of obesity specialists and bariatric and metabolic surgeons.
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