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SUMMARY

This study was done to evaluate the intragastric balloon in
Greek population suffering from the morbid obesity. From
December 2003 to February 2006, 240 individuals with a
body mass index [BMI] of 44.1±8kg/m2, initial excess
weight [EW] of 62.8±24.9 and mean %EW of 48.5±9.3, were
enrolled in a 6-m using weight reduction programme, an
intragastric balloon.

Balloon placement was uneventful. There were 7 patiens
who stopped treatment earlier [2 to proceed for obesity sur-
gery, 2 after achieving their desired body weight and 3 be-
cause of continuous vomiting]. Another 2 cases experienced
a sudden balloon disruption and rejection, one through the
anus and one by vomiting.

The remaining 231 patients had a BMI reduction of
38.4±8.3 kg/m2, that means an %EW reduction of 28.5±19.4.
This result led us to conclude that the intragastric balloon
is a safe and effective procedure for weight loss in the case
of patients strongly motivated to lose weight.

INTRODUCTION

Obesity is steadily becoming one of the most wide-
spread pathologies in western countries, with considera-
ble morbidity and mortality. Although a body mass in-
dex [BMI] of more than 25 can be associated with re-
duced life expectancy and a risk of exacerbating many
diseases, it is now usual to consider a BMI of 30 as the

cutoff�the point at which the accumulation of fat be-
comes a major health hazard.1,2

The first choice of treatment for patients with a
BMI=30 is obviously medical; calorie-restricted diet,
physical activity, behavior modification3 and eventual-
ly psychotherapeutic support. For patients who seriously
attempt but fail to achieve a weight loss, pharmacother-
apy is also recommended. A surgical approach is re-
stricted to the extremely obese [BMI=40]. However,
there is a group of patients who refuse anaesthesia for
bariatric surgery, or refuse bariatric surgery, or are con-
sidered to be high risk for anaesthesia and surgery, or
just need to achieve limited weight reduction prior to
surgery of whatever kind and for whatever reason.4 For
all such individuals, a restrictive type procedure, being
non-invasive and also being both effective and reversi-
ble, namely the intragastric balloon, may be the ideal
treatment.

The aim of this study is the evaluation of the efficacy
of this device in the Greek population, in terms of weight
loss and its influence on co-morbidities.

MATERIAL-METHOD

Patients: From December 2003 to February 2006, 240
patients consulting for a weight reduction plan and re-
fusing any kind of actual surgery or suffering from obes-
ity but not meeting the IFSO standards for surgery5 were
included in this study.

A pre-procedure interview was conducted with all
patients, concerning medical history, co-morbidity fac-
tors, previous treatments for weight reduction and the
social, psychological and relational impact of obesity.
Additionally, patients were asked to describe in a few
words the main reason for strongly desiring weight loss
[i.e., to become pregnant, to be married, to find a hus-
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band, to resolve the problem of sleep apnea, against dia-
betes, etc]. Another interview was then conducted by the
dieticians on the dietary habits, as well as consultation
given about �the new way of eating�. Weight control and
assessment of body composition by bioelectrical imped-
ance were also done, for BMI, initial excess weight [EW]
and %EW to be estimated.

All patients were checked for a hormonal or genetic
cause of their obese state, a known malignancy, preg-
nancy or the desire to become pregnant in the next 6mo,
and alcohol or drug abuse. Additionally, GI tract lesions,
known or recognized at endoscopy, such as a large >5cm
hiatus hernia, grade C-D esophagitis, peptic ulcer and
varices were considered as contra-indications.

Technique: The Bioenterics Intragastric Balloon, In-
amed® Corporation, Santa Barbara, CA, was used in all
cases. A specially designed informed consent form was
signed by all enrolled patients. All procedures were per-
formed by the same fully trained endoscopists. After
midazolam conscious sedation [max 5mg], endoscopy was
performed to rule out abnormalities that would preclude
the patient from participation.

On removal of the endoscope, the balloon placement
assembly [consisting of a sheath with the collapsed bal-
loon and a balloon fill tube] was inserted into the gastric
fundus. The inflation, using saline solution, was per-
formed under direct endoscopic vision. A volume of
700mL was used for patients having a BMI of more than
35 and 600mL for individuals with a BMI between 30
and 35. After filling the balloon, gentle suction exerted
by withdrawing the plunger of the syringe created a vac-
uum which sealed the valve and the balloon was released
by a short pull on the filling tube, which was then totally
removed via the mouth. The patient then remained in
the recovery room for 2hrs, to verify awareness from se-
dation, and was then discharged.

Instructions for a 3-day liquid diet were provided, and
antiemetics, antispasmodic and PPI�s were prescribed for
systematic use. After the 3-day period, or until vomiting,
abdominal cramps or acid reflux ceased, patients were
instructed to follow a semi-liquid and then normal bal-
anced diet of between 800-1000Kcals. Medication was
continued when necessary. A phone help-line was avail-
able on a 24hrs basis; advisory assistance and support to
adherence to the calorie-restricted diet as well as diet
adjustment was also provided if requested.

At monthly intervals, the participants were invited for
interview, during which dietary habits, in respect to the
effort for re-education of eating habits were discussed,

and body weight loss [and BMI] and bioelectric imped-
ance assessed and new advice given.

Upon completion of the 6mo period, endoscopic re-
moval was performed, the patient being under deep in-
travenous anaesthesia, in a lateral decubitus position,
without tracheal intubation. For safety reasons, to mini-
mize the risk of residual food entering the trachea
through the esophagus during balloon withdrawal, a
clear-fluid diet was prescribed for the 48hrs prior to the
procedure.

For removal, the endoscope was inserted into the
stomach to aspirate thoroughly all gastric fluid and to
inspect mucosa for any lesion. Then, the balloon was
punctured by a specially designed catheter with a nee-
dle, the fluid was totally suctioned and the balloon
grasped with long rat-tooth forceps and gently removed
with the endoscope.

Statistical analysis: All data were expressed as
mean±sd, except as otherwise indicated. Statistical as-
sessment was performed by means of paired t-test for
comparisons within the treatment period. Differences
were considered significant at p<0.005 level.

RESULTS

A total of 240 patients were eventually eligible for
the study, comprising 76 males and 164 females, aged
40±11, range 14 to 69. They had a mean body weight of
127.2±27.6. Mean BMI was 44.1±8kg/m2. Mean initial
EW was 62.8±24.9 and mean %EW was 48.5±9.3.

Balloon placement was mainly uneventful. During
implantation there were 2 technical problems: one de-
fective valve and one immediate deflation. The balloons
were immediately removed and replaced by new one,
during the same anaesthesia. Mean duration of the pro-
cedure was 12min [range, 10 to 18min]. Extraction of the
balloon prior to the end of the treatment period was re-
quested and performed in 7 cases: 2 patients to proceed
for bariatric surgery after a 2mo period and having lost
30 and 18 kg; 2 patients being satisfied with the result of
25 and 53 Kg lost at 3mo and 4mo, respectively; 3 pa-
tients who refused to continue after continuous vomit-
ing for 10, 25 and 45 days, post-implantation. One fur-
ther individual, failed to experience any satiety. On ex-
amination by plain abdominal radiography and CT there
was no evidence of the balloon configuration or of the
radiopaque valve. It was concluded that the balloon had
probably ruptured and been evacuated through the anus.
Finally, a few days prior to the programmed day of re-
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intragastric balloon can be attractive to patients, as it is
non-invasive, can be repeated and is totally reversible.6,7

The Bioenterics Intragastric Balloon has all the char-
acteristics needed to be considered as an �ideal gastric
balloon�.8 It is filled with liquid [not air] to induce an
accentuated feeling of satiety to support patients in re-
ducing food intake and adopting new dietary habits. It is
adjustable to a variety of sizes; it contains a radiopaque
marker that allows proper follow-up; it is constructed of
fine durable silicone fine material that does not leak, but
has a smooth surface, thus avoiding creation of pressure/
ischemia�induced gastric ulcers.

The balloon itself, as well as the technique for posi-
tioning and removal, are safe in experienced hands. In
the present study, the array of complications encountered
in previous studies did not occur.9,10 The rates for spon-
taneous deflation [2 out of 240 balloons] and the side-
effects related to its use were low and far fewer than those
reported by others. Extensive clinical experience has
shown that the complication rate is very low.11-14

The results achieved in respect of weight reduction
was statistically significant; a reduction of BMI form
44.1±8kg/m2 to 38.4±8.3kg/m2, or more representative-
ly, a reduction of %EW from 48.5±9.3 to 28.5±19.4 clear-
ly indicates that the intragastric balloon is effective as an
adjuvant device for weight reduction, with the absolute
prerequisite of close adherence to the restrictive-calorie
diet and physical exercise.

Similar good results have been reported by the Ital-
ian Group on 2515 individuals,10 this being the largest
published study to date, as well as by others, in smaller
series of patients.6,7,13,16,17

We observed that weight loss was not related to side-
effects and especially to vomiting. Patients who experi-
enced prolonged periods of vomiting did not achieve a
higher percentage of excess weight loss, as Herve6 also
observed. We have recently documented [as yet unpub-
lished data] that the highest percentage of excess weight
lost was pure fat, excluding the case of dehydration of
individuals, either due to drinking water restrictions or
loss of water due to vomiting.

The health benefits of weight loss on co-morbidities
are not so easy to evaluate, in such a small number of
patients and with no follow-up at the present assessment.
We did, however, observe a favourable outcome in dia-
betes-type-2 patients. Insulin therapy was greatly reduced
and oral hypoglycemic agents were reduced or stopped.
Kuhlmann15 has reported a 30% decrease in diabetes-

moval, one patient experienced vomiting violently, dur-
ing which the balloon was removed. All these 9 patients
were excluded from the final assessment.

A number of transient side-effects occurred: vomit-
ing during the 1st week in 92% of the cases; occasional
vomiting during the 1st month, 20%; gastroesophageal
reflux needing PPI�s treatment throughout the 6month
period, 3%.

Balloon removal was uncomplicated in all but two
cases: one patient experienced a sudden respiratory ar-
rest due to upper airway obstruction after the balloon
was released from the grasping forceps midway to the
upper esophageal sphincter. The balloon was immedi-
ately and successfully removed by grasping it with a Magyl
forceps through the mouth, under direct vision by a rigid
laryngoscope; the other patient required removal of the
deflated balloon by a rigid esophagoscope after impac-
tion of the balloon in the upper esophagus. Finally, in
respect to minor complications due to its use, 5 cases of
esophagitis [grade A or B] were prominent during en-
doscopy for balloon removal, but no peptic ulcers at all.

Upon completion of the 6 months period, data from
the 231 patients were as follows: mean body weight loss
was 16.5±11kg. Mean BMI was reduced to 38.4±8.3kg/
m2; mean EW was reduced to 46.3±25.5 and mean %EW
was reduced to 28.5±19.4 [p=0.001]. No or unsatisfac-
tory weight loss [between 1 and 10kg] occurred in 38
[15.8%] patients. This event is clearly attributable to the
poor compliance of the obese individuals to the restrict-
ed-calorie diet and the failure to meet the monthly fol-
low-up appointments, despite repeated invitation.

DISCUSSION

Obesity is steadily becoming our worst pathogen. It
is a side-effect of an evolving life-style characterized by
ready access to copious amounts of attractive food, high
in fat, carbohydrates and, in particular, simple sugars, in
collaboration with little physical activity. Numerous dis-
eases are caused or worsened by obesity, shortening life
expectancy, affecting quality of life and increasing health
care cost. An effective solution, resulting in volume re-
striction, but being non-invasive, irreversible, cheap and
safe, is thus clearly needed. At this moment, the intra-
gastric balloon meets all the above criteria: it theoreti-
cally affects both the stretch receptors and the gastric
capacity, it increases satiety while decreasing the residu-
al stomach volume available for food and could, there-
fore, be considered a non-invasive restrictive procedure
to treat obesity. Compared to surgical procedures, the
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associated mortality in the morbidly obese after a 10kg
weigh loss. Similarly, good results were prominent in the
8 obese suffering sleep apnea. They experienced a need
for less pressure support for breathing. Similar results
were reported by Herve6 and Doldi.7

The careful monthly follow-up is of primary impor-
tance in supporting adherence to the restricted-calorie
diet, in creating a consultation continuity and stricter
collaboration, and in psychological reinforcement of
month by month successful weight loss, the final objec-
tive being the patient�s life-style re-education.

In conclusion, the intragastric balloon is a simple, non-
invasive and effective procedure for weight loss, if ap-
plied to a strictly selected population of patients prepared
to follow a restricted diet and adopt a new way of think-
ing about feeding needs and habits.
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