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Abstract
Background The BioEnterics Intragrastric Balloon (BIB®)
together with restricted diet has been used for the treatment
of obesity and morbid obesity.
Methods A prospective study was conducted on 100
patients who had undergone the BIB procedure between
February 2005 and February 2007.
Results Mean age, mean weight, and mean BMI of the
patients were 35.35±9.25 years, 113.23±24.76 kg (range
73–200 kg), and 39.28±6.98 kg/m2 (range 30–69.2 kg/m2),
respectively. Six months after the BIB procedure, mean
weight and mean BMI were reduced to 100.46±26.05 kg
(range 58–178 kg) and 34.70±11 kg/m2 (range 21.83–
61.59 kg/m2), respectively. There was a statistically
significant reduction in weight and BMI at 6 months after
the BIB procedure ( p<0.01). Excess weight loss (EWL)
at 6 months ranged between 0 and 28 kg, with a mean
value of 12.68±7.70 kg. The subjects had 0 to 99.2%
%EWL (mean 28.63±19.29). Reduction in BMI at 6 months
ranged between 0 and 12.3 kg/m2, with a mean value of
4.51±2.85 kg/m2, and percent excess body mass index loss
(%EBMIL) was 38.20±28.78% (range 0–158%). At
6 months, there was a significant reduction in body weight
and BMI ( p<0.01) in both groups. The reduction in BMI
of the morbidly obese group was significantly greater

than that of the obese group ( p=0.035), and both the
%EWL and %EBMIL of the morbidly obese patients were
significantly lower than those of the obese patients at
6 months ( p=0.001).
Conclusions BIB application is a reasonable weight loss
method with few complications.
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Introduction

Obesity is a serious health problem at all ages, which
influences the morbidity, mortality, and quality of life of the
affected individuals. The etiology of obesity is multifacto-
rial, which makes the success in treatment more difficult.
The goal of the treatment is not only to achieve excess
weight loss (EWL) but to maintain it; therefore, it is usually
difficult for the patients to get significant permanent weight
loss [1]. Whether managed by diets, exercise and medica-
tion, or endoscopic and surgical interventions, the treatment
of obesity aims to reduce weight and the risks of comor-
bidities [2]. Temporary intragastric balloon application
together with a diet program has gained popularity [3, 4].
This clinical prospective study has been designed to
evaluate the effects of intragastric balloon application on
obese patients.

Materials and Methods

Between February 2005 and February 2007, 100 patients
had undergone the BioEnterics Intragastric Balloon (BIB—
Inamed, Allergan, Irvine, CA, USA) procedure. Sixty-two
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female (62%) and 38 (38%) male patients aged between
15 and 62 years old were enrolled in the study. All sub-
jects were given deep sedation as described by Coskun
and Aksakal [5] in the operating room and monitored
(noninvasive arterial blood pressure, SpO2, 3-lead ECG). A
flexible endoscope (Olympus, CLV-U40) was used for both
balloon application and removal procedures. An initial
upper GI endoscopy and the BIB application were done
by the same surgeon. After insertion, the balloon was filled
with 550 mL of saline stained with 10 mL methylene
blue dye. The drugs used during and after the BIB pro-
cedure were applied in the way that Coskun and Aksakal
[5] described.

The balloon removal procedures were done after an 8-h
starvation, using the BIB removal kit (Kobi Medizintechnik
GmBH, Lehrte, Germany). The patients were discharged
after 2 h of observation. Balloon exclusion criteria are
given in Table 1. Percent excess body mass index loss
(%EBMIL) was calculated according to Deitel et al.
formulation in all patients [6].

Statistical Analysis

The Statistical Package for Social Sciences for Windows
10.0 program was used for the analysis. Descriptive data
are given as means ± standard deviation. Student t test and
Mann Whitney U test (for non-Gaussian data) were used to
compare the groups. Paired simple t test was used to
compare the data in each group and the Chi-square test was
used for evaluation of the quality data. A p value less than
0.05 was considered significant.

Results

The mean age of the patients was 35.35±9.25 years, with a
mean weight of 113.23±24.76 kg (range 73–200 kg) and
mean BMI 39.28±6.98 kg/m2 (range 30–69.2 kg/m2). At
6 months, the mean weight and mean BMI were reduced to
100.46±26.05 kg (range 58–178 kg) and 34.70±7.11 kg/m2

(range 21.83–61.59 kg/m2), respectively. There was statis-
tically significant reduction in weight and BMI at 6 months
( p=0.001, p=0.01).

EWL at 6 months ranged between 0 and 28 kg, with a
mean of 12.68±7.70 kg. The subjects had lost 0% to 99.2%
of their excess body weight (mean 28.63±19.29). BMI
reduction at 6 months ranged between 0 and 12.3 kg/m2,
with a mean of 4.51±2.85 kg/m2, and %EBMIL was
38.20±28.78% (range 0–158%). The reduction in BMI of
the morbidly obese patients was significantly more than
that of the obese group at 6 months ( p=0.035). The %EWL
and %EBMIL of the morbidly obese group were signi-
ficantly lower than those of the obese group at 6 months
( p=0.012, p=0.001). Complications due to the procedures
are given in Table 2.

Discussion

The idea of using an intragastric device was first developed
by Neiben in 1982, when he observed the long period of
good tolerance of the gastric bezoars that resulted in
significant weight loss [7]. The development of the BIB
filled with saline has drawn attention to this method again.
The recent studies have shown that the BIB is more reliable
with better results than the previous balloons. BIB
application is a repeatable and reversible restrictive method
compared to other bariatric interventions [8, 9]. BIB
application has an important role in reducing mortality
and morbidity of morbidly obese patients when applied
before bariatric or other operations [10, 11].

Genco et al. [11] placed BIBs in 2,515 patients (mean
BMI 44.4 kg/m2) and reported a mean %EWL of 33.9 at
6 months. In our series, mean EWL at 6 months was 28.63±
19.29%. On their follow-up at 6 months, obese patients
and morbidly obese patients had mean weight losses of
9 and 13 kg, respectively. Herve et al. [12] studied 100
patients and reported that the group with a mean BMI of
30–34.9 kg/m2 had a mean loss of 11.7 kg at 6 months
(mean %EWL 41.2), patients weighing 35–39.9 kg/m2 lost

Table 1 Balloon exclusion criteria

Criterion

1 Being younger than 15 or older than 65 years of age
2 Severe eosophagitis (grade 3–4)
3 Active peptic ulcer
4 Pyloric stenosis and structural anomalies
5 Hiatal hernia exceeding 5 cm
6 Active psychiatric disorder and being on medication
7 Pregnancy
8 Anticoagulant use

Table 2 Complications due to procedures

Complications Patient (n)

Nausea 82
Crampy abdominal pain 75
Vomiting 65
Balloon intolerance 10
Diarrhea 7
Constipation 3
Hiccups 2
Esophagitis 1
Spontan GIS discharge of the balloon 1
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a mean of 16.6 kg (mean %EWL 42.2), and the group with
a mean BMI >40 kg/m2 lost 17.2 kg (mean %EWL 25.9).
In our series of 100 patients who underwent BIB
application (mean BMI 39.28±6.98 kg/m2), the mean
weight loss and mean %EWL of the obese group (BMI
30–39.9 kg/m2) were as follows: 11.43±7.15 kg and
31.95±21.27%, respectively. In the morbidly obese group
(BMI≥40 kg/m2), results of the same variables were as
follows: 14.94±8.24 kg and 22.60±13.36%, respectively.

The BIB system usually causes nausea and vomiting in
the first week of application. Authors have reported that
77–78% of the patients had nausea and vomiting during the
first week of balloon application [12, 13]. In our study,
nausea (82%), vomiting (65%), and crampy abdominal pain
(75%) were observed in the first 72 h, which diminished
progressively by the end of the first week.

Ten of our 100 patients developed balloon intolerance in
their first week (2–7 days) with no signs of dehydration. We
had suggested hospitalization to these patients; however, all
10 patients demanded balloon removal, which leads us to
comment on this situation as psychological intolerance of
the BIB. We believe that detailed informed consent prior to
the intervention is necessary in order to avoid psychological
intolerance. As a matter of fact, after the first few cases of
the 100 interventions, we observed much less psychological
intolerance, probably due to our improved patient manage-
ment. Early BIB removal due to patient intolerance has
been found in 4.3% to 13.6% in the literature [4, 8, 12, 13].

BIB is designed to stay in the stomach for 6 months.
Longer periods may lead to sudden rupture and intestinal
obstruction and its complications [14]. Gastric perforation
is very rare, but it necessitates urgent intervention.
Al-Momen and El-Mogy [13] reported gastric perforation
in one patient (2.2%), and Genco et al. [11] reported five
gastric perforations (0.19%), of which three underwent
laparoscopic surgery, but the other two died. Doldi et al. [4]
reported a silent balloon rupture, which passed out with the
stools, whereas Roman et al. [8] reported a patient having
partial intestinal obstruction due to balloon rupture and
displacement and a second patient with intestinal obstruc-
tion at 14 months. Genco et al. [11] reported gastric outlet
obstruction in 19 patients (0.76%) in the first week of BIB
application and balloon rupture in nine cases (0.36%).

One of our cases (1.1%) had balloon rupture and spon-
taneous discharge through the gastrointestinal tract at 5
months. The patient had suffered mild nausea and abdominal

pain but did not notice color change of the urine and was
relieved after passage of the balloon. At BIB removal time,
two patients had developed esophagitis (2.2%), but no
gastric ulceration or perforation was observed. BIB applica-
tion is a reasonable weight loss method with few complica-
tions. Besides this, in superobese patients, BIB application
provides satisfactory weight loss prior to bariatric surgery as
a means of preoperative preparation.
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