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INTRODUCTION

Obesity is a public health problem with high morbidity
and mortality. It has been shown that a § kg/m? increase
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Abstract

Introduction: Liquid-filled intragastric balloons (IGBs) have emerged as a
safe and effective option for managing overweight and obesity. However,
there is limited information available regarding the implementation of liquid
IGBs in individuals with low- and moderate-risk obesity. Objective: The
objective of this study was to assess the implementation of liquid IGBs in
low- and moderate-risk obese individuals in terms of weight loss, safety,
and tolerance at four, six, and twelve months of treatment. Materials and
methods: This prospective, descriptive observational study included 109
subjects with low- and moderate-risk obesity (body mass index [BMI] of 30-
40 kg/m?), who underwent endoscopic implantation of liquid-filled IGBs. The
variables analyzed included sex, age, initial and final weight, percentage
of weight loss, and side effects. Results: Out of the 109 subjects, 75.22%
were women. The average weight at baseline was 87.22 kg, with an avera-
ge BMI of 31.59 kg/m?2. Three different brands of IGBs were used: Orbera
(n=103), Spatz3 (n=3), and Elipse (n=3). The average weight loss showed
significant differences when analyzed by months and brands—Ellipse: four
months (-4.6 kg), Spatz3: three months (-7 kg), Orbera: six months (15.2 kg),
Orbera: twelve months (19.7 kg). The average reduction in BMI achieved
was 27.71 kg/m? The complication rate was 2.75%, with two cases (1.83%)
attributed to intolerance (abdominal pain) and one case due to acute ap-
pendicitis (0.91%). Conclusions: The findings of this study indicate that
liquid-filled IGBs are a safe and effective procedure for managing low- and
moderate-risk obesity. A minimum duration of twelve months with an IGB
implantation is considered optimal for individuals with low- and moderate-
risk obesity.

Keywords (DeCS — Health Sciences Descriptors)
Gastric balloon, risk, obesity, weight loss, obesity management, endos-
copy.

in body mass index (BMI) above 25 kg/m? is associated
with an increased risk of all-cause mortalityV. It is deemed
a chronic and difficult-to-manage disease, which results in
multiple metabolic, cardiovascular, joint, and psychosocial
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complications. Furthermore, it has been described that
achieving a sustained weight loss of 5% to 10% can prevent
and reduce cardiovascular risk and other complications in
people with obesity®.

Initial management includes conservative measures such
as caloric restriction, exercise, and behavioral changes.
Pharmacotherapy is recommended in patients who fail to
lose weight, and the surgical approach is reserved for highly
obese people®®. The intragastric balloon (IGB) is an inter-
mediate step between medical and surgical management %)
and an attractive choice because it is considered a tempo-
rary (less than six months), reversible, minimally invasive,
safe, and effective weight loss method®®. A mean total
body weight loss of 15.5% has been proven in overweight
or obese adults one year after removal .

Currently, IGB models include those with fluid or air
content; the most widely used are fluid-filled due to their
lower rate of complications'®”. When placed, the IGB floats
freely in the stomach, with a multifactorial mechanism of
action and physiological and neurohormonal changes, lea-
ding to increased satiety and decreased gastric reservoir
capacity and food intake®. It can be kept in the stomach
for six months, and a new generation of IGB allows up to
12 months?. Today’s most used IGBs include Orbera,
Spatz 3, Reshape Duo, Bariatrix, Elipse, and Heliosphere.
There is no precise indication in the literature regarding
which to employ, so the best option is chosen according to
the physician’s criteria and experience in each technique'V.
In Colombia, there is little information about the results of
implementing fluid-filled IGB in low- and moderate-risk
obesity (BMI of 30-40 kg/m?).

This study aims to evaluate the implementation of fluid-
filled IGB in individuals with low- and moderate-risk obe-
sity (BMI of 30-40 kg/m?) regarding weight loss, safety,
and tolerance at 4, 6, and 12 months of treatment.

MATERIALS AND METHODS

Study design and data extraction

A prospective descriptive observational study was conduc-
ted using convenience sampling that took as the source
population patients with low- and moderate-risk obesity
(BMI of 30-40 kg/m?) at Clinica Palermo from January 1,
2019, to December 31, 2020. Clinica Palermo is a tertiary
referral hospital and a national benchmark in gastroentero-
logy. The study population consisted of patients >18 years
of age, refractory to conservative treatment, and partici-
pants in a weight loss program. Individuals with a BMI > 40
kg/m? or with contraindications for IGB were excluded. All
patients were informed and signed the informed consent.
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Data collection

The medical records and the official report of the procedure
performed were used as the primary source of information,
collecting sociodemographic and clinical variables on
admission. The variables of sex, age, initial and final weight,
weight loss percentage, and side effects were analyzed.
Complications were considered adverse effects attributable
to IGB after two weeks of insertion, found during outpa-
tient follow-up. Standard methods for quantifying weight
loss, such as BMI and weight loss percentage, were used.

Procedure

The preprocedural weight loss protocol consisted of mul-
tidisciplinary outpatient follow-up (with a gastroenterolo-
gist and nutritionists). The IGB implantation was initially
managed with a hypocaloric diet (1,000 cal/day) and phy-
sical activity.

One hundred nine patients were included and underwent
endoscopic implantation of Apollo Endosurgery’s Orbera,
Allurion’s Elipse, and Spatz 3 IGBs. Each patient needed a
single IGB with a filling capacity of 500-700 mL (Figure
1). These procedures were performed under sedation by
anesthesiology without endotracheal intubation.

Extraction was also performed under sedation in 106
patients without endotracheal intubation. Gastroscopes
with a 2.8 mm working channel and standard accessories
(needle catheter, foreign body forceps, and polypectomy
loops) were used (Figure 2). Three patients presented with
spontaneous expulsion (Allurion’s Elipse).

Periodic follow-ups with gastroenterologists were con-
ducted to assess efficacy and tolerance. Proton pump inhi-
bitors (PPIs) were prescribed during the IGB stay, along
with antiemetics and analgesics, for the first two weeks.
Weight monitoring was performed in all patients before
IGB implantation, at each follow-up control, and upon
extraction.

Definitions

The ideal weight was considered 18.7-24.9 kg/m? for all
adults, regardless of age (12), and an effective weight loss
percentage of at least 10% of excess weight (13).

Statistical analysis
The database was prepared in Excel v. 2019. We completed
the missing data with additional reviews of the information

sources, and in the end, only complete data were analyzed.
Data processing was conducted in the social sciences pro-
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Figure 1. Fluid-filled IGB implant. A. Endoscopic view of the positioning of the IGB during implantation. B. Endoscopic view of the IGB filled with
fluid. C. Endoscopic view of the IGB in an adequate position, completing the fluid filling. D. Endoscopic view of the IGB after filling is complete, with
no fluid leak. Authors’ archives.

gram SPSS v. 25.0. The arithmetic mean was used for the
descriptive analysis of quantitative variables. At the same
time, absolute and relative frequencies were employed for
qualitative variables.

Ethical considerations

This study was approved by the ethics and research com-
mittee of Clinica Palermo, Bogotd, Colombia. The primary
sources of information included clinical records. Its design
met the requirements in Resolution 8430/1993 issued by

the Colombian Ministry of Health, so it was regarded as a
low-risk study. Confidentiality of the information collected
was guaranteed. All patients were informed and signed the
informed consent. None of the records had sensitive infor-
mation about the identity of patients.

RESULTS

Of the 109 operated patients, eighty-two were women
(75.22%). The average weight of the patients was 87.22
kg, with an average BMI of 31.59 kg/m?”. The main comor-
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Figure 2. Endoscopic removal of the IGB. Endoscopic view of the
empty balloon after suctioning the fluid. Authors’ archives.

bidities at the beginning of treatment were high blood
pressure (HBP; n: 23, 21.1%), type 2 diabetes (n: 18,
16.51%), mechanical joint pain in the lower limbs (n: 15,
13.76%), and obstructive sleep apnea-hypopnea syndrome
(OSAHS; n: 9, 8.25%) (Table 1). Three brands of fluid-
filled balloons were used (Orbera, n: 103; Spatz 3, n: 3; and
Elipse, n: 3).

Table 1. Characteristics of patients treated with IGB at the beginning

Parameter Statistics

Female sex (n: 82) 75.22%
Average age 33.44 years
Comorbidities

- HBP (n: 23) 21.10%
- Type 2 diabetes (n: 18) 16.51%

- Joint pain (lower limbs) (n: 15) 13.76%

- OSAHS (n:9) 8.25%

Table prepared by the authors.

The IGB was implanted for an average of 8.2 months,
using fluid-filled devices in all cases. The average weight loss
varied significantly between Elipse and Orbera, although
there were very few cases with this first brand. Globally, a
reduction of the average BMI to 27.71 kg/m” was achieved.
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The average weight loss had significant differences in the
analysis by month and brand, respectively: Elipse: four
months (-4.6 kg), Spatz 3: three months (-7 kg), Orbera:
six months (15.2 kg), Orbera: 12 months (19.7 kg). Table
2 shows the baseline anthropometric variables of the inclu-
ded patients and Table 3 after IGB implantation.

Table 2. Baseline demographic and anthropometric characteristics of
the patients on the day of IGB insertion

Parameter Orbera Spatz 3 Elipse
(n=103) (n=3) (n=3)

Female sex, n (%) 80 (77.66) 2 (66.66) 2 (66.66)
Age, mean (SD) 332(5.2) 36.4(3.32)  38.5(4.6)
Starting weight, mean 87.36 (8.31) 85.38(7.17) 84.25(5.92)
(SD)
Excessive weight, mean  18.27 (3.46) 19.62 (4.62) 19.1 (4.03)
(SD)
BMI, mean (SD) 31.34 (3.56) 36.78 (7.23) 34.98 (5.92)

IGB: intragastric balloon; SD: standard deviation; BMI: body mass
index. Table prepared by the authors.

Given that the population sample was small and that
this is a descriptive study, we could not evaluate statisti-
cally significant differences between assorted brands of
IGB. However, a trend toward more significant weight loss
was seen in periods of IGB implantation greater than six
months (Table 3).

The balloon was removed after two months in three
patients (2.75%), in two (1.83%) due to intolerance (abdo-
minal pain), and one due to acute appendicitis (0.91%).
No cases of acute pancreatitis or digestive bleeding were
documented. There were no complications at the time of
removal, neither with the procedure nor the sedation.

DISCUSSION

The fluid-filled IGB is a less invasive option for managing
low- and moderate-risk obesity, particularly in cases of BMI
greater than 25 kg/m?, without optimal results after initial
medical management!*'S). Beyond this, it does not perma-
nently interfere with the gastric anatomy or the size of the
gastric volume due to interventions such as sutures, sto-
mas, and thermal destruction of the mucosa, among others,
used in other methods®!'"'®). The main complications des-
cribed in the literature include deflation or migration (up
to 28.9% of cases), followed by minor side effects (0.2%-
27%), nausea, and vomiting (18%)'%!7). The present study
found an overall frequency of complications of less than
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Table 3. Anthropometric characteristics of the patients on the day of IGB removal

Orbera, 12 months (n = 58) Orbera, 6 months (n = 45)

Spatz3 (n=3) Ellipse (n=3)

Parameter
IGB implantation time, months, mean (SD) 12 (0.8)
BMI reduction (kg/m?) (mean + SD) 8.12+3.76
Weight loss (kg), mean, (SD) 19.7 (6.3)
Excessive weight loss percentage (mean £ SD) 262+23

6(1.1) 3(0.2) 4(0.5)
7.42+334 33+062 24403
15.2 (4.32) 7(1.83) 46(0.23)
2244184 10564092  85+1.86

IGB: intragastric balloon; SD: standard deviation; BMI: body mass index. Table prepared by the authors.

3% in two patients (1.83%) due to intolerance (abdominal
pain), approximating that described in the study by Sander
et al."®, in which there was an early removal of the IGB in
3% of the cases. Intolerance is characterized by persistent
emesis for extended periods associated with abdominal
distension, which can lead to the patient’s dissatisfaction or
lack of motivation'?. This symptomatology is more attri-
butable to all gas-filled IGB and less frequent in IGB with
fluid content!V. In our study, early removal of the IGB was
required due to the risk of electrolyte imbalance, dehydra-
tion, and kidney failure in these patients. The percentage
of intolerance found is as reported in the literature without
finding any fundamental predisposing characteristic.

Other less frequent complications include gastric perfo-
ration, overfilling, intestinal obstruction, gastric dilatation
and impaction®”. None of these complications was repor-
ted in the population of our study, so their overall incidence
is considered acceptable. One patient (0.91%) in the study
had acute appendicitis. The manifestation of appendicitis
is rare, as described in the literature®, and may be a coin-
cidence rather than a direct cause related to the IGB or the
procedure. This study corroborates that the manifestation
of appendicitis and the complications associated with the
procedure requires the removal of the IGB.

Weight loss is the primary outcome of interest beyond
comparison when evaluating the IGBs. The results in
weight loss are heterogeneous in the different studies, with
variable results concerning multiple factors'"). Most studies
establish as selection criteria patients with a BMI greater
than or equal to 40 kg/m? with variable weight loss at six
months of 17-21 kg®"??); however, few studies specifically
assess the efficacy of fluid-content IGB in patients with low-
and moderate-risk obesity in periods ranging from 6 to 12
months. In a retrospective study by Fittipaldi-Ferndndez et
al.®¥, the implementation of the IGB was evaluated in 5,874
subjects with overweight and any degree of obesity, with a
predominant population of women (n = 4,081; 74.96%).

According to the subgroups, 371 (6.81%) were overweight
(BMI: 25-29.99 kg/m?), and 1,848 (33.94%) were grade I
obese (BMI: 30-34.99 kg/m?), together totaling 37.7% of
the total sample. Overall, there was a weight loss of 19.13 +
8.86 kg; according to the obesity groups, there was a weight
loss 0f 12.83 £ 4.51 kgand 16.2 + 6.42 kg in the overweight
and grade I obesity groups, respectively. In our cohort, we
found a more significant weight loss at 12 months (19.7
kg) and a mean decrease in BMI of 3.88 kg/m?®. This figure
is close to that described by Fittipaldi-Fernandez et al.?.
We can affirm that the results for weight loss are attribu-
table to adequate regular multidisciplinary follow-up and
the participants’ motivation. Maintaining multidisciplinary
management with nutrition and workout measures is vital
to avoid weight regain after device removal.

In our study, when making the comparative analysis
by sex, a higher percentage of weight loss was found in
women. These findings are consistent with earlier compa-
rative studies in which a more significant loss of excessive
weight has also been noted in women®**. However, this
has been attributed to the lower basal excess weight in
women®?, which may also be because, in our study, most
of the population was women (75.22% of the cases). It is
known that women are more willing to report gastrointes-
tinal symptoms, request timely medical attention, receive
recommendations for diagnostic tests, and adhere to
treatment®®. This study validates that women can receive
prompt treatment for low- and moderate-risk obesity and
achieve weight control goals in an optimal time. Further
research is needed to clarify these findings.

Multiple studies have shown that 80% to 90% of
weight loss is achieved during the first three to four
months of IGB therapy; after this, the stomach accom-
modates, and the restrictive effect is partially lost, so
an increase in the volume of the IGB is required to
induce more significant weight loss!'”). The present
study, evaluated the latest generation IGBs, which are
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adjustable; in other words, after three months of inser-
tion, the weight loss effect is lost, so it is necessary
to add volume to the IGB to change its volume and
weight and achieve better results®).

Recent studies have corroborated the efficacy of the
IGB brands used in this research. A meta-analysis in 2015,
which included 17 studies with 1,638 patients, revealed an
excess weight loss percentage of 25.44% (95% confidence
interval [CI]: 21.47%-29.41%) and 11.27% total body
weight loss at 12 months with Orbera IGB, which is consi-
dered an appropriate treatment option because it exceeded
the intragastric preservation threshold and 5% total loss of
body weight®”). On the other hand, Schwaab et al. publis-
hed a crossover study in 2020 in which 470 overweight and
obese subjects were included, 144 of whom had a Spatz
IGB implanted for up to 12 months, achieving total body
weight loss of 15.5 + 9.6%*). Regarding Elipse IGB, a
meta-analysis by Ramai et al. examined seven studies with
2,152 patients and demonstrated similar results, with a
total weight loss percentage of 12.2% (95% CI: 10.1-14.3,
inconsistency index [I*]: 94%) and excessive weight loss
percentage of 49.1% (95% CI: 30.6-67.5; I* = 97%)@.
Our study evaluated long-acting IGBs with a capacity of
up to 12 months in the stomach and demonstrated better
results and usefulness, as they allow more time for educa-
tion on lifestyle changes, while short-acting balloons (less
than four months) did not achieve significant weight loss.
Although Orbera IGB was employed in more than 90% of
the cases, corroborating its efficacy in therapeutic goals, the
results were similar in Spatz and Elipse.

Limitations of this study include that it was a single-cen-
ter study, and Orbera IGB was used in more than 90% of
the subjects, preventing generalizability. Nevertheless, we
could show the efficacy and complications of fluid-filled
IGB in the adult population with low- and moderate-risk
obesity, of which there is little literature in Colombia. It
should be mentioned that only subjects older than 18 years
were included, which limits its applicability to younger
groups; however, the adult population included in the study
is considered representative. The anthropometric evalua-
tion of the patients was limited to bioimpedance. Other
measures that could have added detail to the assessment of
body changes and the impact of the IGB on body compo-
sition were not used. When evaluating the efficacy, other
metabolic parameters such as glycosylated hemoglobin
levels, lipid profile, and cardiovascular outcomes, which are
of interest for this particular population, were not included.
For being a retrospective study, the quality of the informa-
tion may be affected when completing the medical records.
Verification of clinical record data by at least two resear-
chers could also decrease transcription bias.
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CONCLUSIONS

The fluid-filled IGB is an attractive option for managing
low- and moderate-risk obesity; it is a safe and effective
procedure for achieving optimal weight loss goals.

Careful follow-up of the patient is paramount to avoid
complications and support the efficacy of treatment; an
IGB implantation period of at least 12 months is conside-
red best for low- and moderate-risk obesity.

Since the IGB is a non-surgical and non-pharmacolo-
gical temporary alternative for obesity, entirely reversible
and repeatable, it should be especially recommended
to patients with therapeutic failure of traditional weight
reduction methods.

Ethics approval and participation consent

This research was reviewed and approved by the
institution’s Research Ethics Committee.

Consent for publication

The requirements in Resolution 8430/1993 issued by the
Ministry of Health of the Republic of Colombia were met so
that it was considered a low-risk study. Confidentiality of the
information collected was guaranteed. All patients were infor-
med and signed the informed consent. None of the records
had sensitive information about the identity of patients.

Data and material availability

The data and material available for publication are in
the manuscript, and no information is omitted.

Conflicts of interest

None stated by the authors.

Funding source

None stated by the authors.

Authors’ contributions

All authors contributed to each research stage (literature
review, data collection, and composition) and approved the
definitive version of the manuscript.

Acknowledgments

None stated by the authors.

Original article



REFERENCES

10.

11.

12.

Bhaskaran K, dos-Santos-Silva I, Leon DA, Douglas IJ,
Smeeth L. Association of BMI with overall and cause-
specific mortality: a population-based cohort study of 3-6
million adults in the UK. Lancet Diabetes Endocrinol.
2018;6(12):944-53.
https://doi.org/10.1016/52213-8587(18)30288-2
Kushner RF, Ryan DH. Assessment and lifestyle manage-
ment of patients with obesity: Clinical recommendations
from systematic reviews. JAMA. 2014;312(9):943-52.
https://doi.org/10.1001/jama.2014.10432

Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley
DL, Jastreboff AM, et al. American association of clinical
endocrinologists and American college of endocrinology
comprehensive clinical practice guidelines for medical care of
patients with obesity. Endocr Pract. 2016;22(Cdc):1-203.
https://doi.org/10.4158/EP161365.GL

Dayyeh BKA. Intragastric balloons for obesity manage-
ment. Gastroenterol Hepatol. 2017;13(12):737-9.
Kumbhari V, Hill C, Sullivan S. Bariatric endoscopy: State-
of-the-art. Curr Opin Gastroenterol. 2017;33(5):358-65.
https://doi.org/10.1097/MOG.0000000000000383
Saber AA, Shoar S, Almadani MW, Zundel N, Alkuwari
MJ, Bashah MM, et al. Efficacy of First-Time Intragastric
Balloon in Weight Loss: a Systematic Review and Meta-
analysis of Randomized Controlled Trials. Obes Surg.
2017;27(2):277-87.
https://doi.org/10.1007/511695-016-2296-8

Keren D, Rainis T. Intragastric Balloons for Overweight
Populations-1 Year Post Removal. Obes Surg.
2018;28(8):2368-73.
https://doi.org/10.1007/s11695-018-3167-2

Yorke E, Switzer NJ, Reso A, Shi X, de Gara C, Birch D, et
al. Intragastric Balloon for Management of Severe Obesity:
a Systematic Review. Obes Surg. 2016;26(9):2248-54.
https://doi.org/10.1007/s11695-016-2307-9

De Castro ML, Morales MJ, Del Campo V, Pineda JR,
Pena E, Sierra JM, et al. Efficacy, safety, and tolerance

of two types of intragastric balloons placed in obese
subjects: A double-blind comparative study. Obes Surg.
2010;20(12):1642-6.
https://doi.org/10.1007/s11695-010-0128-9

Silva LB, Neto MG. Intragastric balloon. Minim Invasive
Ther Allied Technol. 2021;(Cdc):33571068.
https://doi.org/10.1080/13645706.2021.1874420
Stavrou G, Shrewsbury A, Kotzampassi K. Six intragastric
balloons: Which to choose? World J Gastrointest Endosc.
2021;13(8):238-59.
https://doi.org/10.4253/wjgev13.i8.238

Donato KA. Executive summary of the clinical guide-
lines on the identification, evaluation, and treatment

of overweight and obesity in adults. Arch Intern Med.
1998;158(17):1855-67.
https://doi.org/10.1001/archinte.158.17.1855

Managing Low and Moderate Risk Obesity: Insights from a Colombian Reference Center’s Experience with Liquid-Filled Intragastric Balloons

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Wing RR, Hill JO. Successful weight loss maintenance.
Annu Rev Nutr. 2001;21:323-41.
https://doi.org/10.1146/annurev.nutr.21.1.323

Ali MR, Moustarah F, Kim JJ. American Society for
Metabolic and Bariatric Surgery position statement on
intragastric balloon therapy endorsed by the Society of
American Gastrointestinal and Endoscopic Surgeons. Surg
Obes Relat Dis. 2016;12(3):462-7.
https://doi.org/10.1016/j.s0ard.2015.12.026

Neto MG, Silva LB, Grecco E, de Quadros LG, Teixeira

A, Souza T, et al. Brazilian Intragastric Balloon Consensus
Statement (BIBC): practical guidelines based on
experience of over 40,000 cases. Surg Obes Relat Dis.
2018;14(2):151-9.
https://doi.org/10.1016/j.s0ard.2017.09.528

Olmos MAM, Cancer E, Breton I, Alvarez V, Abilés V,
Abilés ], et al. Balon intragastrico: Revisién de los dispositi-
vos alternativos a los métodos clsicos (Bioenterics). Nutr
Hosp. 2015;31(1):84-91.
https://doi.org/10.3305/nh.2015.31.1.8090

Gaur S, Levy S, Mathus-Vliegen L, Chuttani R. Balancing
risk and reward: A critical review of the intragastric balloon
for weight loss. Gastrointest Endosc. 2015;81(6):1330-6.
https://doi.org/10.1016/j.gie.2015.01.054

Sander B, Neto MG, Fittipaldi-Fernandez R, Baretta G,
Scarparo J, Diestel C. Intragastric Balloon: A Brazilian
Multicentric Study of 3545 Cases. Surg Obes Relat Dis.
2015;11(6):S3.
https://doi.org/10.1016/j.s0ard.2015.10.006

Mitura K, Garnysz K. Tolerance of intragastric balloon and
patient’s satisfaction in obesity treatment. Wideochirurgia I
Inne Tech Maloinwazyjne. 2015;10(3):445-9.
https://doi.org/10.5114/wiitm.2015.54047

Popov VB, Thompson CC, Kumar N, Ciarleglio MM,
DengY, Laine L. Effect of Intragastric Balloons on Liver
Enzymes: A Systematic Review and Meta-Analysis. Dig Dis
Sci. 2016;61(9):2477-87.
https://doi.org/10.1007/s10620-016-4178-2

Borges AC, Almeida PC, Furlani SMT, Cury MDS, Gaur

S. Baloes intragéstricos em obesos de alto risco em um
centro brasileiro: Experiéncia inicial. Rev Col Bras Cir.
2018;45(1):12-3.
https://doi.org/10.1590/0100-6991e-20181448
Mathus-Vliegen EM, Alders PR, Chuttani R, Scherpenisse
J. Outcomes of intragastric balloon placements in a private
practice setting. Endoscopy. 2015;47(4):302-7.
https://doi.org/10.1055/s-0034-1390860
Fittipaldi-Ferndndez R], Zotarelli-Filho IJ, Diestel CF, Klein
MRST, de Santana MF, de Lima JHF, et al. Intragastric
Balloon: a Retrospective Evaluation of 5874 Patients

on Tolerance, Complications, and Efficacy in Different
Degrees of Overweight. Obes Surg. 2020;30(12):4892-8.
https://doi.org/10.1007/s11695-020-04985-4

129



24.

2S.

26.

27.

130

Al-Sabah S, Al-Ghareeb F, Ali DAM, Al-Adwani A. Efficacy
of intragastric balloon for the management of obesity:
experience from Kuwait. Surg Endosc. 2016;30(2):424-9.
https://doi.org/10.1007/s00464-015-4212-z

Heitkemper M, Jarrett M, Bond EF, Chang L. Impact of sex
and gender on irritable bowel syndrome. Biol Res Nurs.
2003;5(1):56-65.
https://doi.org/10.1177/1099800403005001006
Fittipaldi-Ferndndez R], Zotarelli-Filho IJ, Diestel

CF, Klein MRST, de Santana MF, de Lima JHF, et al.
Randomized Prospective Clinical Study of Spatz3®
Adjustable Intragastric Balloon Treatment with a Control
Group: a Large-Scale Brazilian Experiment. Obes Surg.
2021;31(2):787-96.
https://doi.org/10.1007/511695-020-05014-0

Abu Dayyeh BK, Kumar N, Edmundowicz SA,
Jonnalagadda S, Larsen M, Sullivan S, et al. ASGE Bariatric

Revista. colomb. Gastroenterol. 2023;38(2):123-130. https://doi.org/10.22516/25007440.950

28.

29.

Endoscopy Task Force systematic review and meta-analysis
assessing the ASGE PIVI thresholds for adopting endos-
copic bariatric therapies Prepared by. Gastrointest Endosc.
2015;82(3):425-438.e5.
https://doi.org/10.1016/j.gie.2015.03.1964

Schwaab ML, Usuy EN, de Albuquerque MM, Moreira
DM, Derossi VO, Usuy RT. Assessment of weight loss after
non-adjustable and adjustable intragastric balloon use. Arq
Gastroenterol. 2020;57(1):13-8.
https://doi.org/10.1590/s0004-2803.202000000-04
Ramai D, Singh J, Mohan BP, Madedor O, Brooks OW,
Barakat M, et al. Influence of the Elipse Intragastric Balloon
on Obesity and Metabolic Profile: A Systematic Review and
Meta-Analysis. ] Clin Gastroenterol. 2021;55(10):836-841.
https://doi.org/10.1097/MCG.0000000000001484

Original article



