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Background
Obesity is considered one of the major health problems because of its high
incidence and associated comorbidities. Various therapeutic options are
available for obesity management, and there has been advancement in bariatric
surgery with introduction and development of new techniques.
Objective
To evaluate the short-term outcomes of intragastric balloon (IGB) in terms of weight
loss, tolerance, complications, and its effect on comorbidities.
Patients and methods
This study included 86 morbidly obese patients who were subjected to IGB with
follow-up for a minimum of 1 year. Follow-up was in the form of recording of
postprocedure symptoms, complications, and the effect of the procedure on weight
loss after 6 months and at 1 year in the form of percentage excess weight loss and
percentage excess BMI loss.
Results
Preoperative BMI ranged from 35.2 to 57.8 kg/m2, with a mean of 42.9±4.8 kg/m2.
At 6 months, BMI decreased to 29.4–50.8 kg/m2, with a mean of 37.1±4.2 kg/m2,
whereas at the 12months, it significantly increased to 29.8–51.6 kg/m2, with amean
of 38.7±4.5 kg/m2 when compared with 6 months postoperatively.
Conclusion
IGB is effective at very short term in weight reduction and improving associated
comorbidities with acceptable adverse effects, but weight regain occurred after IGB
removal.
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Introduction
Obesity is considered one of the major health
problems because of its high incidence and
associated comorbidities [1]. Various therapeutic
options are available for obesity such as diet, drugs,
and behavioral changes [1–3].

Surgical management of obesity is best for long-term
weight loss and improving its comorbidities [4,5].
However, controversies exist regarding the ideal
weight loss procedure, mandating continuous search
for new procedures [4–6].

Intragastric balloon (IGB), a device which is
introduced by endoscopy, is used to obtain weight
loss for temporary obesity management by producing
a feeling of satiety [7]. It is advised before any planned
surgery in morbidly obese and before obesity surgery, to
improve comorbidities and minimize the risk of
surgery. Moreover, it is used for super obese
patients’ who are unfit for obesity surgery [8].

The aim of this study is to evaluate the efficacy of IGB
regarding weight loss, tolerance, complications, and
Wolters Kluwer - Medknow
patient satisfaction after treatment and its influence on
comorbidities.

Patients and methods
This study was done at the Department of Surgery,
Medical Research Institute, and Faculty of Medicine,
Alexandria University, Egypt, from May 2015 till
August 2017. The Ethics Committee of our
institutions approved this study.

All patients were subjected to complete history taking,
including age of onset of obesity, dietary habits,
previous trial of weight reduction and history of
obesity comorbidity, clinical examination, blood
chemistry, and hormonal profile.

Specific written informed consent approved by our
Institution’s Ethics Committee was obtained from
all the treated patients.
DOI: 10.4103/ejs.ejs_138_19
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Inclusion criteria
Patients aged 18–60 years, BMI above 35 kg/m2, and a
history of obesity for more than 5 years with failed
nonsurgical treatment for weight loss were included.
Preoperative assessment by internists, dieticians, and
psychologists was done before the procedure.
Exclusion criteria
Previous bariatric or hiatal hernia surgery, peptic
ulceration, large hiatal hernia (>5 cm), inflammatory
bowel disease, active gastrointestinal bleeding,
coagulative disorder, variceal disease, uncontrolled
diabetes, cardiovascular risks, and drug or alcohol
abuse were the exclusion criteria.
Technique
First, diagnostic esophagogastroduodenoscopy was
performed to exclude patient with any
contraindications. MedSil (Novomytishchinski,
Mytischi, Moscow region, Russia) balloon was
implanted under sedation with propofol 2mg/kg and
local anesthetic throat spray with the patient in lateral
decubitus position. Then, introduction of the empty
balloon inside the stomach under endoscopic vision was
done; the balloon was filled with 600–700-ml saline and
10-ml methylene blue solution. After implantation, the
patient stayed 2h in the recovery room for observation.
After 6 months, the balloon was removed by endoscopy.
Postoperative course
Immediately following IGB insertion, 500-ml
intravenous saline, with pantoprazole (40mg)
and ondansetron (8mg), was given to all patients.
Patients were discharged with drug therapy,
pantoprazole (40mg/day) and domperidone tablets,
and asked to follow-up with a dietitian.
Table 1 Preoperative patient characteristics

N=86

Sex

Male 14 (16.3%)

Female 72 (83.7%)

Age (years)

Median (minimum–maximum) 35 (18–55)
Outcome measurement and follow-up
Follow-up was done in the form of recording of
postprocedure symptoms, complications, and the
effect of the procedure on weight loss after 6
months and at 1 year in the form of percentage
excess weight loss (%EWL) and percentage excess
BMI loss (%EBMIL). Improvement or resolution of
comorbidities was recorded.
Mean±SD 34.7±8.9

Weight (kg)

Median (minimum–maximum) 110 (95–160)

Mean±SD 114.6±15.9

BMI (kg/m2)

Median (minimum–maximum) 41.6 (35.2–57.8)

Mean±SD 42.9±4.8

Follow-up (months)

Median (minimum–maximum) 12 (12–15)

Mean±SD 12.8±1
Statistical analysis
Statistical analysis was performed using the statistical
package for the social sciences (SPSS) version 20
software (SPSS Inc., Chicago, Illinois, USA).
Quantitative variables such as age, BMI, and weight
were summarized by mean and median as measures of
central tendency and SD, minimum, and maximum as
measures of dispersion.
Repeated measure analysis of variance test was used to
study if there is a statistically significant difference in
the mean weight, %EWL, BMI, and %EBMIL
preoperatively, at 6 months, and at the 1 year. Post-
hoc tests were used for pairwise comparison for
significant results. All statistical tests were judged at
0.05 significance level.
Results
This study included 97 patients with a preoperative
diagnosis of morbid obesity, and they were subjected to
IGB. Eleven patients were excluded from the study
because of lost to follow-up, and 86 patients who
completed their follow-up were included (Table 1).

Preoperative BMI ranged from 35.2 to 57.8 kg/m2, with
amean of 42.9±4.8 kg/m2. At 6months, BMI decreased
to 29.4–50.8 kg/m2, with a mean of 37.1±4.2 kg/m2,
whereas at the 12 months, it significantly increased
to 29.8–51.6 kg/m2, with a mean of 38.7±4.5 kg/m2,
when compared with 6 months postoperatively and
was significantly less than preoperative BMI (Table 2).

%EWL decreased significantly from 0 to 61.2%, with a
mean of 31.4±11.8%, at 6 months to −21 to 55.6%,
with a mean of 22.1±14.9%, at 12 months (Table 2).

%EBMIL decreased significantly from 0 to 65.8%, with
a mean of 33.9±12.5%, at 6 months to −18.6 to 60%,
with a mean of 24.3±15.4%, at 12 months (Table 2).

Postoperatively, nausea was encountered in 18 (20.9%)
patients. Twelve (14.0%) patients experienced
excessive vomiting. Abdominal pain was encountered
in 11 (12.8%) patients. Intolerance was encountered in
seven (8.1%) patients to the degree that balloon was



Table 2 Weight loss before and after treatment

Preoperative Postoperative P

6 months 12 months

Weight (kg) <0.001*

Median (minimum–maximum) 110 (95–160) 98 (77–140) 100 (80–155)

Mean±SD 114.6±15.9 99.1±14a 103.2±15a

BMI (kg/m2) <0.001*

Median (minimum–maximum) 41.6 (35.2–57.8) 36.1 (29.4–50.8) 38.1 (29.8–51.6)

Mean±SD 42.9±4.8 37.1±4.2a 38.7±4.5a

%EWL <0.001*

Median (minimum–maximum) – 32.8 (0–61.2) 22 (−21 to 55.6)

Mean±SD 31.4±11.8 22.1±14.9

%EBMIL <0.001*

Median (minimum–maximum) – 35.5 (0–65.8) 24.6 (−18.6 to 60)

Mean±SD 33.9±12.5 24.3±15.4

%EBMIL, percentage of excess BMI loss; %EWL, percentage of excess weight loss. Significance between periods was assessed using
post-hoc test (least significant difference). aStatistically significant with preoperative. *P≤0.05, statistically significant.
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removed within the first 2 weeks following insertion.
Spontaneous IGB deflation occurred in three (3.5%)
cases, which was suspected by presence of bluish urine
and confirmed by abdominal ultrasound, and the cases
were managed by immediate endoscopic removal of
IGB. Gastric erosions were found in 20 (23.3%) cases.
No mortality was found.

Preoperatively type 2 diabetes mellitus was present in
one (1.16%) case, hypertension was present in two
(2.32%) cases, and osteoarthritis was present in
seven (8.13%) cases.

By the end of the study, type 2 diabetes mellitus was not
affected, hypertension was improved in one case and
not affected in the other case, and osteoarthritis was
cured in two cases and improved in five cases.
Discussion
Obesity is an avoidable metabolic disorder having bad
effects on health with many associated comorbidities
[9]. Bariatric surgery is the most fruitful, sustainable
long-term therapeutic option for obesity. Among these
included Roux-en-Y gastric bypass, mini-gastric
bypass, or sleeve gastrectomy [10,11]. Although it
has efficacy in achieving weight loss and resolution
of associated comorbidities, only minority of those
obese patients are eligible for surgery [12]. Difficult
accessibility, cost, patient’s refusal or nonpreference,
morbidity, and mortality are the major drawbacks for
surgery [11]. Thus, there is continuous search for
novel, safe, and effective methods for weight loss,
like endoscopic approaches, including IGB [13].

Since the introduction of first IGB in 1985 with many
adverse effects occurring with its use, there has been
continuous development in advanced, innovative, safe,
and effective versions of balloon, with its approval for
managing obesity, leading to its widespread use all over
the world [14]. IGB has become an effective modality
for weight loss in obese patients by decreasing the
amount of eaten food by producing sense of fullness,
thus reducing food consumption through centrally
transmitted signals via the vagus nerves by activated
gastric stretching receptors. It is hypothesized that IGB
results in restriction of gastric capacity, and delaying
gastric emptying [15]. Additionally, it produces early
satiety because of gastric distention [16,17]. It may
affect gastric emptying and satiety by altering gut
hormones like leptin, cholecystokinin, ghrelin, and
pancreatic polypeptide [18,19].

Kim et al. [13] in their review, discussed different types
of IGB and their efficacy on weight loss. The mean
weight loss ranged between 12 and 26.3 kg after 6
months following the introduction of BioEnterics
Intragastric Balloon (BIB) [20,21], whereas a
Spanish study with 60 obese patients revealed a
weight loss of 16.6±9.33 kg 6 months after
placement of the ReShape Duo double-balloon
system [22]. A pilot trial showed 15.6 and 24.4 kg
of mean weight loss at 6 and 13 months after Spatz
adjustable balloon deployment [23], and in another
study, %EWL was 45.7% at 12 months [24]. A total of
57 morbidly obese patients underwent adjustable
totally implantable intragastric prosthesis placement.
Mean EWL was 28.7% at 6 months (38 patients) and
39.2% at 12 months (20 patients) [25]. The Obalon
showed median weight losses after 1, 2, and 3 months
as 2.2, 4.0, and 5 kg, respectively [26].

In this study, IGB placement for 6 months resulted in a
statistically significant weight loss. The mean weight



Short-term results of IGB for management of Egyptian obese patients Ibrahim et al. 805
loss, BMI, and %EWL were 15.3 kg, 5.8 kg/m2, and
31.4±11.8, respectively, which is similar to Bužga et al.
[27], who obtained mean weight loss and BMI of
18.4 kg and 5.5 kg/m2, respectively, as they have the
same type of IGB, MedSil, like us. Moreover, this
agrees with the results of Kim et al. [13]. A slight
weight regain was noticed 6 months after IGB removal,
with a decrease in %EWL from 31.4±11.8 to 22.1
±14.9%, which is similar to other studies [13,27].
Abdominal pain, nausea, and vomiting were common
with BIB and ReShape Duo IGB, like our study, which
responded to medical management. Moreover, balloon
migrationwas 2%, and small bowel obstruction occurred
in 0.3% with BIB, whereas spontaneous IGB deflation
occurred in 6% of patients with ReShape Duo and 3.5%
in our study but without balloon migrations. Early
balloon removal occurred in 9.1% with ReShape Duo
IGB, whereas it was reported in 8.1% of our patients
because of intolerance. Perforation and death were not
reported in our study, but with BIB at 0.1 and 0.08%,
respectively [28,29].

Although IGB was effective in achieving an acceptable
loss of weight, many studies have reported that the
results lasted for a brief period, and most of the patients
regained weight after IGB removal like our findings
[21,30]. Furthermore, advances in balloon properties
and procedural techniques are required to improve its
safety and efficacy.

Limitations of this study included the lack of long-term
data regarding the durability of the procedure in terms
of weight loss and control of associated comorbidities.
Conclusion
IGB is effective at very short term in weight reduction
and improving associated comorbidities with acceptable
adverse effects, but weight regain occurred after
IGB removal.
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