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Abstract

Background Endoscopic sleeve gastroplasty (ESG) is an option for patients with Class I and II obesity or patients who refuse
to undergo a laparoscopic bariatric surgery. The aims of this study are as follows: (1) to demonstrate a short-term outcome
after primary ESG and (2) to compare the effectiveness of weight loss between Class I and Class II obesity patients.
Methods Patients undergoing ESG at four bariatric centers in Brazil between April 1, 2017 and December 31, 2018 were
prospectively enrolled in the study (BMI 30.0-39.9 kg/m?). ESG was performed using Overstitch (Apollo Endosurgery,
Austin, TX). Descriptive analysis, ¢ test, Chi-square test, and Mann—Whitney test were used to present the results.

Results A total of 233 patients underwent primary ESG. The mean age and BMI of the patients were 41.1 years and 34.7 kg/
m?, respectively. Following ESG, the mean percentage of total weight loss (TWL) was 17.1% at 6 months and 19.7% at
12 months. Percentage of excess BMI loss (EBMIL) was 47.3% at 6 months and 54.8% at 12 months after ESG. The mean
EBMIL was significantly greater among patients with Class I obesity than those with Class II obesity at 6 (51.1% vs.
43.7%) and 12 months (60.2% vs. 49.2%). One patient experienced bleeding during the procedure that was managed with
sclerotherapy.

Conclusion Short-term results suggest that ESG is a safe and effective option for patients with Class I and II obesity.
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The prevalence of obesity is increasing worldwide and poses
a serious public health concern [1]. Obesity is associated
with a higher risk of developing diabetes mellitus, hyper-
tension, and various types of cancers [1]. For severe obesity
[body mass index (BMI) > 35 kg/m?], bariatric surgery is
known to be effective for sustained significant weight loss
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[2]. Bariatric procedures, such as laparoscopic sleeve gas-
trectomy (LSG), are also effective for patients with Class I
obesity (BMI less than 35 kg/m?). However, for patients with
a lower BMI, many surgeons do not routinely perform bari-
atric surgery due to concerns about the risk—benefit ratio [3,
4]. In other words, the probability of surgical complications
may outweigh the benefits of losing weight in patients with
Class I and II obesity and without a comorbidity.

Therefore, in recent years, non-interventional therapies
have attempted to induce weight loss in patients with Class
I and Class IT (BMI 35-40 kg/m?) obesity. Medications such
as liraglutide and semagludite have shown 10-15% weight
loss along with improvement in type 2 diabetes in this group
of patients [5—9]. Novel endoscopic techniques, including
intragastric balloon, endoscopic suturing, and aspiration
therapy, also have been introduced for these patients [4,
10-12].

Among these, endoscopic sleeve gastroplasty (ESG) cre-
ates a restrictive sleeve by placing full-thickness triangular
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sutures from the pre-pyloric antrum to the gastroesophageal
junction [13]. After its introduction in 2013, several other
studies have reported technical feasibility, short-term effec-
tiveness, and safety of ESG [13-18]. One study also pre-
sented physiologic changes (i.e. early satiety, delayed gastric
emptying) after ESG that may be promising for sustained
weight loss [19].

The primary aim of this study is to build on previous lit-
erature and demonstrate a short-term outcome after primary
ESG in a large multicenter cohort. The secondary aim of this
study is to compare the effectiveness of weight loss between
Class I and Class II obesity patients.

Methods

After institutional review board (IRB) approval and follow-
ing the Health Insurance Portability and Accountability Act
guidelines, the authors prospectively enrolled 308 patients
undergoing ESG at four bariatric centers in Brazil between
April 1, 2017 and December 31, 2018. Patients with prior
gastric surgery, the use of anticoagulants, psychiatric disor-
ders, and severe esophagitis were excluded from the study.
Patients with a previous bariatric procedure were included
in the study but excluded at the data analysis stage. Only
patients with Class I and II obesity (BMI between 30.0 and
39.9 kg/m?) were included in the analyses. ESG was per-
formed using Overstitch (Apollo Endosurgery, Austin, TX)
by 8 surgeons in 4 bariatric centers as previously described
[13].

Patients were followed up at our office clinic at 1, 3, 6, 9,
12 months postoperatively and every 6 months thereafter.
Follow-up visits included weight measurement, and clinical
history and examination.

Procedure

Patients received intravenous prophylactic antibiotics, 5000
units of intravenous heparin, 4 mg of ondansetron, 10 mg of
steroid, and 40 mg of omeprazole. Hyoscyamine 0.125 mg
was also administered to prevent esophageal spasm.

All procedures were done under general anesthesia with
the patient on left side down. An overtube was used to pro-
tect the patient. A single channel diagnostic scope (190
gastrointestinal videoscope, Olympus, Tokyo, Japan) was
introduced, followed by a double channel scope (190 gastro-
intestinal videoscope, Olympus) with the Overstitch device
attached.

All surgeons/endoscopists were proctored by a single
proctor and performed the procedure using the same tech-
nique. Non-absorbable sutures were used to perform the
tubulization of the stomach starting from the distal body
at the angular incisure to the proximal body with gastric.

Sutures were performed in U shape without reinforcement.
Sutures were performed in the order of the anterior wall—
great curvature—posterior wall—posterior wall—great cur-
vature—anterior wall. The distance between one point and
another was 2-3 cm (Fig. 1).

After the procedure, patients received 2 L of saline solu-
tion for hydration. Patients were continued with the anti-
emetics, started on clear liquid, and kept in post-anesthesia
care unit (PACU) for 2 h before discharge. The overall cost
of the procedure was approximately $11,000.

Statistical analysis

All data for age and body mass index (BMI) are demon-
strated as mean =+ standard deviation unless otherwise noted.
Descriptive analysis was used to demonstrate the overall
weight loss outcome. Two-tailed Student’s 7 test for continu-
ous variables and Chi-square test for categorical variables
were used to demonstrate the comparison between Class I
obesity and Class II obesity subsets of patients. Mann—Whit-
ney test was used when continuous variables were not nor-
mally distributed. All statistical analyses were performed
using SAS software version 9.4 (SAS Institute, Cary, NC).

Results
Overall outcome

A total of 233 patients underwent primary ESG and met the
inclusion criteria. The mean age and BMI of the patients
were 41.1 years and 34.7 kg/m?, respectively, and 73.0%
(n=170) were female (Table 1). In 9.5% of the patients, an
abnormality was found in the upper endoscopy. Abnormal
findings included esophagitis (n = 15), hiatal hernia (n=06),
and gastric polyp (n=1).

SUTURE PATTERN
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Fig. 1 Surgical technique—pattern of the suture
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Table 1 Demographics of
patients undergoing endoscopic

Total (n=233) Class I obesity  Class Il obesity  p value

(n=121) (n=112)

sleeve gastroplasty (ESG)
Female, n (%) 170 (73.0) 96 (79.3) 74 (66.1) 0.02
Age (years), mean (sd) 41.1 (10.5) 40.5 (10.2) 41.7 (10.7) 0.39
BMI (kg/m?) at ESG, mean (sd) 34.7 (2.6) 32.6 (1.5) 37.0 (1.4) <0.0001
Comorbidities, n (%)
Hypertension 49 (21.0) 20 (16.5) 29 (25.9) 0.08
GERD 25 (10.7) 13 (10.7) 12 (10.7) 0.99
Diabetes Mellitus 12 (5.2) 4(3.3) 8(7.1) 0.19
Sleep Apnea 44 (18.9) 23 (19.0) 21 (18.8) 0.96
EGD abnormality, n(%) 22 (9.5) 7(5.8) 15 (13.4) 0.049

BMI body mass index, GERD gastroesophageal reflux disease, EGD esophagogastrodudenoscopy

Table2 Weight reduction in patients following endoscopic sleeve
gastroplasty

n follow-up %EBMIL, mean(std) %TWL, mean(std)

ESG (n=233)
Imonth 219 (94%) 26.7(17.3) 9.6 (6.3)
3months 182 (78%) 36.1 (31.1) 13.1 (10.5)
6months 178 (76%) 47.3 (14.4) 17.1 (4.9)
9months 35 (15%) 47.1 (18.0) 16.9 (6.2)
12 months 123 (53%) 54.8 (17.4) 19.7 (5.7)

%EBMIL percentage of excess body mass index loss, %TWL total
percentage of weight loss

*‘n follow-up’ shows the number of patients available with weight
information at each check point

Following ESG, the mean percentage of total weight loss
(TWL) was 13.1%, 17.1%, 16.9%, and 19.7% at 3, 6, 9, and
12 months, respectively (Table 2, Fig. 2). Percentage of
excess BMI loss (EBMIL) was 36.1% at 3 months, 47.3% at
6 months, 47.1% at 9 months, and 54.8% at 12 months after
the ESG. Figure 3 shows non-parametric change trajectories
of BMI in these patients.

Mild adverse events (i.e. abdominal pain, nausea, vom-
iting), which did not require further medical attention,
were not systematically recorded. One patient experienced
bleeding during the procedure that was managed with
sclerotherapy.

Fig.2 Non-parametric change 50 o
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Baseline characteristics were similar between patients with
Class I obesity and those with Class II obesity (Table 1).
However, patients with Class I obesity were more likely to
be female (79.3% vs. 66.1%) and were less likely to have
abnormality (5.8% vs. 13.4%) during preoperative upper
endoscopy than patients with Class II obesity.

Following ESG, the mean TWL were similar between
the two groups of patients (Table 3). However, the mean
EBMIL was significantly greater among patients with Class
I obesity than those with Class II obesity at 6 (51.1% vs.
43.7%) and 12 months (60.2% vs. 49.2%). Figure 4 shows
non-parametric change trajectories of EBMIL between the
two groups of patients.

Discussion

The gathered data suggest that ESG is safe and results in
successful short-term weight loss and lowering of BMI
among patients with BMI between 30.0 and 39.9 kg/m>.
The risk of complications for this procedure was very low.
This study showed that patients undergoing ESG achieved
19.7% of TWL and 54.8% of EBMIL at 12 months follow-
ing the procedure. Graus Morales et al. [14] demonstrated
that the mean TWL was 17.5% and the mean percentage of
excess weight loss (EWL) was 75.4% at 12 months after
ESG in their 144 patients. In the largest cohort of ESG
studies so far, Alqahtani et al. [17] showed that the mean
TWL was 15.0% at 12 months among their 1000 patients.

Baseline mean BMIs of their patients (33.4 and 33.3 kg/
m?, respectively) were slightly lower than that of our study
population (34.7 kg/m?). In a retrospective study, Fayad et al.
[20] showed that TWL was lower in the ESG group than
in the LSG group at 6-month follow-up (17.1% vs. 23.6%,
p<0.01). As with previous studies, weight loss after ESG
in our patients was smaller than the typical weight loss fol-
lowing laparoscopic bariatric procedures [17, 21]. However,
ESG was associated with a significantly lower rate of mor-
bidity compared to LSG and laparoscopic gastric banding
[21]. In the 6-month retrospective study, Fayad et al. [20]
also reported that ESG patients had significantly lower rates
of adverse events than LSG patients (5.2% vs. 16.9%). One
patient in the study by Graus Morales et al. [14] experi-
enced bleeding at the insertion point of the helix. We also
observed bleeding in only one patient (0.3%). Lopez-Nava
et al. [13] reported complications in 2.0% of their patients,
and Alqgahtani et al. [17] reported a readmission rate of
2.4% after ESG. Our study supports these low complica-
tion rates by showing that none of our patients underwent
a reoperation.

ESG is one of the options for patients who are not suit-
able for or unwilling to undergo a laparoscopic procedure.
Pharmacotherapy (e.g. liraglutide and semagludite) also
showed promising results (TWL 10-15%) without the risks
of general anesthesia [5-8]. However, the risk of long-term
medication use has not been well established; the cost can
also be high (up to $1,000 a month out-of-pocket) for long-
term use [7].

Other endoscopic options are also available [22, 23]. In a
randomized controlled trial, patients undergoing aspiration
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. therapy achieved 14.2%, 15.3%, 16.6%, and 18.7% TWL at
% . E ¥ oo 1, 2, 3, and 4 years, respectively, with r.niITimal complication
e | IS <S3 [24]. Nystrom et al. [25] also reported similar TWL of 18.2%
at 1 year after aspiration therapy. The results of aspiration ther-
55 apy are similar to our results after ESG. On the other hand,
P SIS mean weight loss after an intragastric balloon procedure was
Ti é ‘ § % ;/ poorer than that of an ESG [26, 27]. TWL after an intragastric
balloon was approximately 9.7% at 6-month, and one balloon
s G a could only be placed for 6 months at an approximate cost of
) NN $8000 [28]. ESG is favorable than intragastric balloons in
é | ; ; g terms of cost and sustainability of weight loss [26, 27].
Graus Morales et al. [14] reported that the mean EWL
PN among patients with BMI <35 kg/m? were significantly
= ; E g greater than that among patients with BMI between 35 and
% - =9 40 kg/m? at 12 months after ESG. Lopez-Nava et al. [13]
S ERSTRAA showed that patients with BMI > 35 kg/m? lost greater TWL
% than patients with BMI < 35 kg/m? at 6 and 24 months after
(E N i ESG. As with the study by Graus Morales et al. [14], our
\E/D ;'/ g 5 g E study showed that the mean EBMIL among patients with
= ST 2 Class I obesity was greater than th(?se with Class II obesity
M oo @ 2 at 6 and 12 months. However, unlike the study by Lopez-
" %‘ Nava et al. [13], our study did not show a significant differ-
gb f asae :8 5;13 ence in the mean TWL between the two groups. We should
N E == gn Z note that a higher variation was observed in EBMIL among
§ g 0 2232 '§ patients with Class I obesity than those with Class II obe-
° IR I S sity. This suggests that although more patients with Class I
% R, = g 5 obesity may achieve their goal weight, weight loss results
Cle |Z92%¢ &5 could be less consistent in this group of patients.
% g 5 ESG is generally considered safer than laparoscopic pro-
Fj -~ = g 5 g cedures; nevertheless, the outcomes of ESG could vary due
E‘ < E ? N 2 z to multifactorial reasons that ‘likely involve technical and
z g L d e g g g fg’ patient-specific factors’ [29]. The experience and speciali-
2 g g P zation of the executing endoscopists may also play a role.
g S5 E £ 5 Furthermore, a laparoscopic procedure that is technically
Eo § g \é' O:\' 2 E § similar to ESG—Iaparoscopic gastric fundoplication—
3 5 2= o ¢ gn % showed failure of weight loss that was associated with higher
- = I en o i i = postoperative hunger sensation [30, 31]. Compared to LSG,
'% . § = E laparoscopic gastric fundoplication was less effective in
2 “E |z long-term weight loss [32].
5 212224 3 5 g This study is limited by short follow-up time. Although
g S lg2ad “i i 2 the study.mcluded a la.rge numper of prospectlvely. fol-
2 B [ o a e a 252 lowed patients, we lack information about 47% of patients
“3 g RS at 1-year. A randomized study on ESG with a longer follow-
E g" g § aa g L‘é g up would provide more information on the sustainability of
g z E‘) S, g 3; E, § —é’ & the weight loss. Furthermore, to better address the need for
E 8 2 |lgguwd 5 2 §o Class I and II obesity population, a more thorough evalua-
212 ‘i é:’ § tion of the metabolic impact of ESG is warranted.
2 N Conclusions
2 S é é 2 § 6;’ El Short-term results suggest that ESG is a safe and effective
[ Bewwo & & option for patients with Class I and II obesity.
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