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Abstract

Introduction: The bioenteric balloon (BIB) is widely applied in the management of obesity. Aim of
the work: This is a report on the efficacy and safety of BIB® device in the first 101 Egyptian cases.
Methods: Patients referred for BIB between January 2011 till December 2012 were evaluated
retrospectively. BIB was inserted for 6 months according to predetermined inclusion and ex-
clusion criteria. Results: In 101 cases, 17 cases were males (16.8%) and 84 cases were females
(83.2%), mean age 33.2 (+10.44) years, mean BMI 35.9 (+4.65) kg/m2. None of the patients ex-
hibited balloon migration or perforation. The balloon was removed upon request in 3 patients due
to exaggerated intolerance (2.9%). The mean weight loss was 15.5 kg (+4.67), mean EWL 64.12%
(+¥23.48%). The mean BMI at extraction was 29.7 kg/m? (+4.48) with a BMI loss of 6.2 kg/m? (+2.0).
87 patients (88.7%) achieved target EWL (32.1% of excess weight), and 87 patients lost >12.2% of
their basal weight (88.7%). 70 patients achieved BMI loss >5.7 kg/m? (71.4%). Conclusion: BIB
achieves acceptable success with minimal complications. In further long term, prospective studies
are needed to evaluate obesity related comorbidities when using such modality and to compare it
to other available devices.
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1. Introduction

Between 1980 and 2004 the prevalence of obesity increased from 15% to 33% among adults and the prevalence
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of overweight in children increased from more than 6% to 19% in the United States. Once considered a high-in-
come country problem, overweight and obesity are now on the rise in low- and middle-income countries, partic-
ularly in urban settings [1].

The real burden of obesity as a social health problem is its association with an increased risk of numerous
chronic diseases, type Il diabetes, coronary heart disease, cerebrovascular stroke and even malignancy. Conse-
quently, the obesity epidemic exerts a heavy toll on the economy with its massive healthcare costs. The problem
of overweight and obesity has therefore emerged as one of the most pressing global issues for the coming sever-
al decades, and demands attention from the healthcare community, researchers, and policy makers [2] [3].

Broadly, management of obesity comprises primary management of obesity, management of obesity-related
diseases and management of complications of bariatric surgery like bleeding, anastomotic strictures and fistulae
[4]. The spectrum for endoscopic management of obesity is wide. It comprises gastric volume reduction proce-
dures by balloon insertion, stapling or plication devices as well as small bowel approach procedures like the du-
odenal-jejunal bypass sleeve [5].

The very first reports on the use of intragastric balloon devices date back to the early 80s and continue to
evolve till present. The cylindrical air-filled Garen Edward bubble balloon was the first introduced. Its low effi-
cacy, rapid deflation and sometimes possible migration led to its discontinuation. In 1987, the Tarpon Spring
conference recommended that a suitable intragastric device had to be fluid filled, adjustable to various sizes, and
had a smooth durable and non-ulcerogenic surface. It should also contain a radio-opaque marker to be seen on
X-ray in follow-up and should be made of durable materials that do not leak [6]. The most known intragastric
balloon for treatment of obesity is the BIB (balloon of BioEnterics, Inamed Corporation, Arklow, County
Wicklow, Ireland and Bioenterics Corporation, carpentry, California, USA). It was first introduced in 1999, and
complied with the above mentioned criteria. After its insertion, BIB exerts a restrictive effect causing a sense of
fullness, decreasing gastric emptying and thus producing early satiety. Additionally, it may be believed to cause
decrease in plasma levels of ghrelin [7] [8].

BIB insertion is an easy ambulatory out-patient procedure done under sedation. Its inflated diameter reaches
about 13 cm which can be tailored to the patients’ condition. It is filled with an average of 500 ccs saline colored
with 10 ccs methylene blue, serving as a marker of early leak from the balloon (being excreted in urine). In 2001
Evans and Scott reported an 18.7% EWL (excess weight loss) among 63 studied cases with a mean BMI (body
mass index) of 46.3 kg/m? The BIB migration rate in their series was 4.7%. In a larger scale study on 2515 cas-
es with a mean BMI of 44.4 kg/m? Genco and co-workers reported an EWL of 33.9% [9].

Although BIB is considered safe, some complications have been reported. The most common of these is the
early intolerance occurring in the first few days following insertion and may rarely extend up to few weeks ne-
cessitating patient hospitalization to ensure hydration and blood chemistry homeostasis. Intolerance seen as abdo-
minal pain, nausea and vomiting are usually variable from one patient to another. Rare complications that have
been reported include gastric bleeding, ulcerations and regurge without necessitating premature balloon removal
1% - 2.5% [7] [9]-[11].

Aim of the work: The aim of the current study is to assess the efficacy and safety and tolerance of BIB® de-
vice in terms of weight reduction and management of obesity.

2. Patients and Methods

Patients who were referred for balloon insertion during the period between January 2011 and December 2012
were evaluated retrospectively. Before the procedure, patients were subjected to clinical assessment, weight,
height, and BMI calculation. The procedure was done after both written and informed consents were obtained.
Patients were well informed about the procedure, its potential success and potential complications.

All patients were given a dieting and medical treatment regimen program for the post procedural period ex-
tending for one month, and they were referred to a specialized nutritionist to carry out a specified nutritional and
behavioral educational program for the six months to follow the procedure until extraction of the device.

Patient enrollment was according to pre-determined inclusion and exclusion criteria. The inclusion criteria
were patients aged 18 years or older who failed to achieve adequate weight loss within a supervised weight-co-
ntrol program, BMI more than or equal to 30 kg/m?. The exclusion criteria were considered in case of hormonal
or genetic causes for obesity, neoplastic disease, pregnancy or a desire to become pregnant within the following
six months, large hiatus hernia, gastro esophageal reflux disease (GERD) (LA grade C-D), peptic ulceration,
esophageal or gastric varices, angioectasias and previous bariatric or abdominal surgery. Patients who were high
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risk for sedation and those whose general health would preclude surgery should a complication occur were ex-
cluded as well. Patients under treatment with anti-coagulation were also excluded.

2.1. The Balloon

The Bioenteric Intra-gastric Balloon (BIB), is small and flexible in the collapsed state, it expands into a spheri-
cal shape 10 cm in diameter when filled with 500 ml saline solution. Its shell is made of an inert, nontoxic sili-
con elastomer that is resistant to gastric acid. The balloon has a radiopaque self-sealing valve that allows ad-
justment of the volume in a range of 400 to 700 ml.

2.2. The Technique as Provided by the Manufacturer Instructions

1) A-Implantation

After intravenous administration of (Propofol 2 mg/kg) endoscopy is performed to rule out abnormalities that
would preclude implantation. The balloon device consists of a sheath of the deflated balloon attached to a tube
with a stiffening wire. The device is introduced down the esophagus gently till the 40 cm mark on the tube is
reached. The endoscope is then passed to the stomach side by side with the placement assembly tube to aid fur-
ther introduction of the balloon under direct vision to the stomach (just before the antrum).

The stiffening wire is then withdrawn and the balloon is inflated with the scope in retroflexion position. The
inflating fluid is injected through a one-way valve allowing suction of the inflating material from the container
and re-injecting it into the balloon. Procedure is done under direct vision.

The used volume was a standard of 550 ml saline solution mixed with 10 ml Methylene blue. The latter served
as a color indicator in case of leakage, where any leakage can be noticed through urine excretion being bluish or
greenish in color.

To release the balloon, gentle suction is exerted on the assembly tube by withdrawing the plunger of the sy-
ringe, this creates negative pressure that seals the self-adhesive valve in the balloon, then the balloon is released
by a short pull on the fill tube setting the balloon free in the gastric body without any antral impaction (Figure 1)
[12]-[14].

2) Post procedure care

To guard or to manage any patient discomfort or nausea in the first few hours after the procedure the follow-
ing was given: 1.V. proton pump inhibitor infusion, 1.V. anti-spasmodic (e.g. Butylscopolamine (buscopan)), 1.V.
antiemetic (Metochlopramide, Ondansteron (Zofran)), 1.V. paracetamol, in addition to 2500 - 3000 cc of IV flu-
id for the first 24 hours post procedure observation time in hospital.

The following day on discharge, the patients were given antiemetic suppositories for 3 days, sapsmolytic
suppositories for 3 days, analgesics (not Non steroidal anti-inflammatory drugs) per needed, proton pump inhi-
bitor 40mg daily for two weeks.

After discharge, patients were advised to follow up liquid diet gradually transient to solid diet to allow the
stomach to adapt to the presence of the foreign body over a period of two weeks, after which they can start eat-
ing normal diet. Patients were referred to their dietician to maintain the suitable calculated daily caloric diet de-

Figure 1. Inflated balloon in retroflexion.
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void of any weight lowering medications.

Patients were revised every week for the first month then monthly for the remaining five months. This in-
volved weight record, offering psychological support, recording and managing complications. In case of into-
lerance (persistent severe nausea or vomiting, with intractable epigastric pain) patient were hospitalized, abdo-
minal imaging (ultrasonography and/or plain X-ray) was performed to check balloon position, and 1V fluids ad-
ministered to nourish, correct electrolyte deficits if present and add antiemetic and spasmolytic drugs.

3) B-Extraction

The patient is instructed to be on clear liquid diet for 24 hours and prolonged fasting for 12 hours before ex-
traction procedure to avoid presence of food and chime during the procedure.

Special extraction kit is provided by the manufacturer, it is composed of a long puncture sharp needle at-
tached to a wide sheath with few markings on the distal end which when inserted deep enough in the balloon af-
ter puncturing it, denote that the tip of the sheath is well inserted in the bottom of the balloon and the extraction
forceps (balloon grasper) which has specially designed hooks to ensure a good grip on the balloon all the way
through its extraction reducing the risk of slipping specially at the upper or lower esophageal sphincters.

At the allocated time, endoscopy is performed after intravenous administration of propofol 2 mg/kg. The ex-
traction Kit-needle is inserted through the working channel of the endoscope. The needle is then advanced to
puncture the balloon deep the whole length of the sheath markings, this means that the sheath has gained ade-
quate depth in the balloon cavity (Figure 2). The needle is then withdrawn and suction of the whole volume
used in inflation is performed till the balloon is fully collapsed (Figure 3).

The bipolar hook grasp is then used to extract the balloon firmly. Preferably vertically than horizontally and
that 2 or more balloon folds are grasped so that a safer extraction is attained (Figure 4, Figure 5). After extrac-
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Figure 2. Balloon killer needle puncturing the balloon at
extraction.
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Figure 3. Fully deflated balloon before extraction.
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Figure 4. Balloon grasper.
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Figure 5. Deflated balloon grasped at extraction.

tion, a second look endoscopy is performed to evaluate for any mucosal abnormalities. Patients are discharged
on the same day of extraction.

Following extraction, patients were evaluated in terms of body weight, BMI, actual lost weight, and excess
weight loss% (EWL%). The latter is calculated as the percent of the actual lost weight in relation to the ideal lost
weight. Ideal lost weight is the weight loss needed so that the BMI is kept less than 25 kg/m? and more than 18.5
kg/m?. A loss of 14.7 kg from initial weight, 5.7 kg/m? from basal BMI, and 32.1% of excess weight were con-
sidered estimates of adequate weight loss [12].

Statistical Analysis: Patients’ data were tabulated and processed using Statistical Package of Social Sciences
(SPSS) (10.0) statistical package. Quantitative variables were expressed by means and standard deviation. While
qualitative data were expressed by frequency and percent. Qualitative variables were analyzed using Chi-square or
Ficher’s exact test when appropriate. Quantitative variables were analyzed using student’s T-test or Friedmann’s
test when appropriate. In all tests P value was significant when <0.05.

3. Results

During the study period 117 patients were referred for balloon insertion, only 101 fitted the inclusion criteria
(86%), and 16 patients were excluded (14%) due to: past history of gastric surgery (1 patient, 0.85%), presence
of large hiatal hernia on index endoscopy (4 patients, 3.4%), presence of moderate to severe gastritis (7 patients
5.9%), presence of duodenal ulcer (4 patients, 3.4%).

Out of the 101 cases enrolled in the study, 17 cases were males (16.8%) and 84 cases were females (83.2%).
With male:female ratio of approximately 1:5. Their mean age was 33.2 (+10.44) years. Hypertension was re-
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ported in 26 cases (25.7%), Diabetes Mellitus in 30 cases (29.7%), and none of the patients had ischemic heart
disease. The basal measurements for the included patients are shown in Table 1, while in Table 2 comparison of
males and females characteristics are shown.

Following balloon insertion, almost all patients developed variable grades of abdominal pain and vomiting
during the first week post procedure. Re-hospitalization for symptoms of intolerance seen as abdominal pain and
vomiting were reported in 30 cases (29.7%). None of these patients exhibited balloon migration or had perfora-
tion. However, the balloon was removed upon request in 3 patients due to exaggerated intolerance (2.9%).

There were no procedure related mortalities, No balloon leakage, or perforations. At extraction, small gastric
erosions were reported in 2 patients (1.98%) while one patient developed grade A reflux esophagitis (0.99%).
The over-all complication rate was 5.9%

At the time of balloon extraction the mean weight loss of the studied patients was 15.5 kg (£4.67), with a
mean EWL of 64.12% (+23.48%). The mean BMI at extraction was 29.7 kg/m? (+4.48) with a BMI loss of 6.2
kg/m? (£2.0). Also, 87 patients (88.7%) achieved the target EWL (32.1% of excess weight), 87 patients
lost >12.2% of their basal weight (88.7%). Based on BMI loss (>5.7 kg/m?), 70 patients achieved this target
(71.4%).

After excluding the early balloon extraction (3 cases), 98 patients fulfilled the study period. They were re-
grouped into those who achieved target BMI loss (70 patients) and those who failed to achieve target BMI loss
(28 patients). Their data are shown in Table 3.

4. Discussion

As per the World Health Organization, Egypt ranks the 14th regarding the prevalence of worldwide obesity. The
prevalence of obesity among Egyptian school children has increased by more than 2 folds between 1990 (6%)
and 2010 (15%). There are Earlier reports on successful weight reduction (more than 5% of basal body weight)
in 28% of overweight and obese Egyptian adolescents using only diet control and physical exercise regimes.

Table 1. Pre-balloon measurements for studied patients.

Variables Mean/Number SD/%
Weight (kg) 89.05 +19.83
Height (m) 1.56 +0.117
Excess weight (kg) 275 +13.3
BMI (kg/m?) 359 +4.65
BMI ranges
30.0-34.9 53 52.4%
35-39.9 23 22.7%
>40 25 24.7%

Table 2. Comparison of baseline data in relation to sex distribution.

Males (17) Females (84)
Mean/number SD/% Mean/number SD/% P
Age 32.11 8.88 335 10.76 0.62 (NS)
Weight (kg) 114.9 17.17 83.8 15.8 <0.01 (S)
Excess weight 40.7 15.2 24.8 11.2 <0.01 (S)
BMI (kg/m?) 39.00 5.66 35.2 4.2 <0.01 (S)
Groups of BMI
30.0-34.9 4 235 49 58.3
35-39.9 4 235 18 214 0.01(S)
>40 9 53% 17 20.2
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Table 3. Comparison between those who achieved the target BMI loss to those who failed to achieve target BMI loss.

Target BMI achieved (70) Target BMI not achieved (28)
Variables p
Mean/Number SD/% Mean/Number SD/%
Males 10 14.2 7 25 0.46
Females 60 85.7 21 75 0.04 (S)
Age (years) 33.7 10.5 31.8 10.6 0.42
Pre-balloon BMI (kg/m?) 23.3 4.83 35.6 4.38 <0.01
Pre-balloon weight (kg) 87.12 19.65 95.2 19.8 0.07*
Groups of BMI
30.0-34.9 54 77.1 22 785
35-39.9 15 21.4 6 21.4 0.82
>40 1 14 0 0
BMI at extraction (kg/m?) 29.1 43 31.3 4.45 0.03 (S)

Restrictive procedures such as laparoscopic sleeve gastrectomy and laparoscopic gastric band are the mostly ap-
plied bariatric surgical procedures in Egypt. While, more invasive operations as gastric bypass and bilio-pan-
creatic diversion are generally reserved as a second-stage intervention [15]-[18].

Generally, endoscopic management of obesity has found its way between diet and physical activity on one
hand and surgical intervention on the other hand. Endo-luminal devices have been introduced in an attempt to
balance the equation of management of obesity. Such equation comprises the invasiveness and risks of bariatric
surgery as well as the sole dependence on patients’compliance and tolerance seen in the diet-physical activity
combination[13].

Intra-gastric balloons have evolved as one of the popular endo-luminal devices that reside in the stomach and
cause early satiety. After many modifications in the specifications of an ideal intra-gastric balloon, BIB has been
successfully developed [19] [20]. This study represents the first report on the Egyptian experience using the in-
tra-gastric balloon (BIB®) system. It is a single center retrospective study. Although the first credit of balloon
insertion in the country date earlier than 2001, yet these were considered as sporadic pilot cases and a part of the
learning curve, so they were not included in this research.

Patients under treatment for obesity have variable individual response rates, depending on compliance, moti-
vation, feeding habits, etiology of obesity (familial, genetic), physical activity and drug therapy. To standardize
the circumstances under which BIB was placed, we strictly selected an obese cohort with BMI more than or
equal to 30 kg/m? and excluded those with genetic cause of obesity. We also included patients who were pre-
viously maintained on a full diet control program, without adequate weight reduction, as declared by their refer-
ring dietician. Although the balloon inflation volume ranges between 400 - 650 ml [13], we standardized the fill
volume to 550 ml. All included patients were referred after balloon insertion to their referring dietician, again, to
maintain the suitable calculated daily caloric diet devoid of any weight lowering medications.

Egypt ranks the second among the Arab world in female obesity (48%) [15]. In our study the majority of stu-
died patients were females (83.2%) compared to males (16.8%). Decreased physical activity, sedentary lifestyle
and multiple pregnancies may explain this difference. Interestingly, despite the higher prevalence of obesity
among females, all the weight and anthropometric measurements in the current study were highly significant
among males (Weight, excess weight, BMI and grade of obesity).

Our results concerning the basal BMI were slightly lower than other studies. We reported a mean BMI of 35.9
(+4.65) kg/m> Peker et al. (2010) reported a mean BMI of 41.48 (+8.28) kg/m? Dabrowiecki et al. (2013) re-
ported a mean BMI of 43 (+9) kg/m?. Similar to our research, Peker et al. didn’t include patients with BMI less
than 30 kg/m?, on the other hand, Dabrowiecki et al. provided no information about patient exclusion based on
pre-enrollment BMI. The difference in the basal BMI can be attributed to the larger number of patients in our
research (101 patients) versus 33 patients in Peker et al. study and only 25 patients in Dabrowiecki et al. study
[19] [21].

Generally, the BIB is considered a safe procedure in this study. Although variable grades of abdominal pain
and vomiting were encountered in the first week following insertion, only 30 cases (29.7%) required re-hosp-
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italization and were kept under observation. They received 1.V. fluids, antiemetic and underwent imaging to en-
sure balloon position. In all of them the balloon was confirmed in place and accordingly they were re-assured.
However, in 3 patients (2.9%) intolerance necessitated balloon removal upon request. The overall reported com-
plications were 5.9% with no reported cases of perforation or migration. In a meta-analysis by Imaz et al. (2008),
data pooled from 13 studies on 3442 patients, they reported early balloon removal in 4.2% of cases. In 1.8% of
cases, removal was upon request, balloon leakage in 0.2% and gastric perforation in 0.2% [12]. In the study by
Peker et al. (2010), they reported an overall accepted tolerance of the balloon with no reported mucosal ulcera-
tions, erosions or perforation. Nausea, vomiting and abdominal pain were reported in 19.35% of cases, yet none
of their patients requested balloon removal due to marked intolerance. Interestingly, they reported one case of
balloon spontaneous expulsion in stools that, as they stated, was just managed by re-insertion of another balloon
[21]. In one case report study, Milone et al. (2014) reported an early acute renal failure within 5 days of balloon
insertion, this was attributed to excess vomiting and dehydration, it necessitated urgent balloon removal and
renal impairment was managed medically over a 14 day period till the condition was reversed [22].

Heterogeneity in the parameters of success can be seen in the meta-analysis done by Imaz et al. (2008). In 15
selected studies there were 4 different parameters of success including an absolute weight loss of 14.7 kg, a loss
of 12.2% of initial weight, a BMI loss of 5.7 kg/m? and or achieving a loss of 32.1% of excess weight [12]. In
our study, the mean absolute weight loss of the studied patients was 15.5 kg (£4.67), mean EWL was 64.12%
(+23.48%). The mean BMI at extraction was 29.7 kg/m? (+4.48) with a BMI loss of 6.2 kg/m? (+2.0).

In the study by Peker (2010), they relied on the presence of highly significant difference between the mean
BMI before and after 6 months of balloon implantation.The authors didn’t individualize the BMI loss for each
patient. Similarly, they calculated an overall mean EWL% (29.16% + 15.99%) without description of how many
patients achieved an actual target of EWL% [21]. In our study more than 70% of patients achieved individual
success parameters: 87 patients (88.7%) achieved the target EWL (32.1% of excess weight), 87 patients
lost >12.2% of their basal weight (88.7%). Based on BMI loss (>5.7 kg/m?), 70 patients achieved this target
(71.4%). When patients were sub-grouped according to whether they achieved a target BMI loss or not, they
were comparable in terms of the degree of obesity despite a significantly lower BMI in the group achieving the
target BMI as compared to the rest.

For a full evaluation of efficacy, follow up of the patients has to be done for invariable periods after balloon
extraction. However, it is important to highlight that the longer the follow up period the more the patients popu-
lation is subject to heterogeneity. For example, in the study by Dastis et al. (2009), with a total study period of 58.1
+ 19.5 months after intragastric balloon implantation, 3 (3%) patients were lost due to mortality and 35 cases had
undergone bariatric surgery (35%) and out of 62 patients who completed the follow up period, 13 patients had to
undergo balloon re-insertion while 13 patients (13%) took sibutramine for intermittent course [13]. In another
example, but of a homogenous follow up study, is the study by Alfredo et al. (2014). All the studied patients had
morbid obesity and all refused to undergo bariatric surgery, despite being good candidates. Accordingly, they
were all managed by balloon re-insertion when the patients had regained >50% of the weight loss achieved with
previous balloon. Surprisingly, a second balloon was a consistent finding in all patients. A 3rd balloon was only
seen in 22.2% of cases. The quality of life test followed up along the study showed better scores in the post
treatment period as compared to the base line [23]. From this example, we emphasize that if balloon evaluation is
needed in terms of follow up, then this has to be done within a previously planned standardized protocol.

The real impact of any modality of treatment of obesity is the reduction of obesity-related co-morbidities. In a
recent research done by Folini et al. (2014). The authors measured the improvement in liver steatosis by chemi-
cal-shift magnetic resonance imaging (MRI-LS) and liver enzymes. After 6months of studying 40 obese patients
with BMI 42.8 + 7.12 kg/m?, subjects undergoing BIB had significant changes of BMI, weight, liver biochemical
profile, HbAlc, insulin, HOMA-IR, fat mass, fat free mass, and MRI-LS. On the other hand, diet-treated obese
subjects had no significant change of any parameter under study [24].

5. Conclusion

Finally, we conclude that, in the Egyptian experience, after proper patient selection, BIB achieves acceptable
success with minimal or insignificant complications. The current study limitations are the lack of long term fol-
low-up prospective design, and also the absent record on the impact of weight loss on obesity related comorb-
idities. However, since this work represents our initial experience with the procedure, further long term, pros-
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pective studies are recommended so as to evaluate the effect of weight reduction using BIB on the quality of life,
and also to compare it to other available procedures whether endoscopic or surgical.
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