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Introduction
!

According to current guidelines [1,2] weight loss
efforts in overweight and obese individuals
should include an initial 6-month period of
weight loss followed by a second phase of weight
maintenance, which is usually assessed over 24
months. The goal of the weight loss phase is to re-
duce body weight by approximately 10% from
baseline because this is associated with the pre-
vention and improvement of obesity-related co-
morbidities and may be sustained. For this pur-
pose, the National Institutes of Health (NIH) rec-
ommends low-calorie diets, physical activity,
behavior therapy, pharmacotherapy (for those
with a body mass index [BMI] ≥ 30 kg/m2, or
≥ 27 kg/m2 if obesity-related risk factors or dis-
eases are present), and bariatric surgery (in care-
fully selected individuals with clinically severe
obesity). Another option, the intragastric balloon,
has received more attention since the publication
of these recommendations because an intragas-

tric balloon model devoid of most of the short-
comings present in original models has been
made available [3].
Randomized sham-controlled trials have shown
that the current, liquid-filled, intragastric balloon
model decreases preprandial hunger, increases
postprandial satiety, and promotes weight loss in
the short term [4–6]. Additionally, the intragas-
tric balloon is thought to help individuals to mod-
ify their eating habits by providing a self-educa-
tion tool [7]. However, results after more than 1
year following intragastric balloon extraction
have not been reported to date.
We have prospectively followed a cohort of indi-
viduals treatedwith the intragastric balloon to in-
duce weight loss but having no structured weight
maintenance program offered after the weight-
loss phase. The aim of this study is to describe
the results in 100 consecutive individuals with a
minimum follow-up of 2.5 years after intragastric
balloon implantation.

Background and study aims: To determine long-
term outcome after treatment with an intragas-
tric balloon for 6 months, with no structured
weight maintenance program offered after bal-
loon removal.
Patients and methods: 100 consecutive over-
weight/obese individuals (mean body mass index
[BMI] 35.0 ± 5.6 kg/m2) were prospectively fol-
lowed after endoscopic implantation of a saline-
filled intragastric balloon; 97 completed final fol-
low-up at a mean of 4.8 ± 1.6 years. Successful in-
tragastric balloon therapy was defined as weight
loss at 6 months of ≥ 10% of weight at baseline,
that remained ≥ 10% until 2.5 years, without bar-
iatric surgery. All analyses followed intention-to-
treat principles.
Results: At 6 months, meanweight loss was 12.6
± 8.3 kg, 63 individuals had ≥ 10% baseline weight
loss; no severe morbidity was detected. During

the first and second years following intragastric
balloon removal, mean body mass increased by
4.2 ± 6.8 and 2.3 ± 6.0 kg, respectively (P < 0.001
for both year-on-year comparisons). At 2.5 years,
intragastric balloon therapy had been successful
in 24 participants. At final follow-up (4.8 ± 1.6
years), 28 had ≥ 10% baseline weight loss, 35 had
undergone bariatric surgery (60% had preopera-
tive mass higher than baseline), and 3 were lost
to follow-up; the 34 remaining had lost 1.5
± 5.8 kg compared with baseline. During follow-
up, 13 had a second intragastric balloon implan-
ted and 13 took sibutramine for short periods.
Conclusion: Intragastric balloon therapy was rel-
atively innocuous and associated with successful
weight loss and maintenance at 2.5 years in a
quarter of participants. It represents a valid op-
tion for weight loss.
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Materials and methods
!

Patients
Consecutive individuals who were screened at endoscopy for in-
tragastric balloon implantation between June 25 1999 and June
21 2005 at the Erasme University Hospital were included, after
exclusion of eight participants who received intragastric balloon
therapy to facilitate bariatric surgery [8]. All individuals had ex-
perienced failed previous attempts to lose weight; these included
dietary guidance from a dietician (n = 97); a structured commer-
cial weight-loss program that included a food plan, a physical ac-
tivity plan, and a behavior-modification plan (n = 56) [9]; and
pharmacotherapy (sibutramine, n = 20; orlistat, n = 3). All of
them had pre-screening independent evaluation by a gastroen-
terologist and a dietician (plus a bariatric surgeon and a psychol-
ogist if appropriate) [1,2]. As previously reported [10], inclusion
criteria were mainly based on the BMI and on associated co-mor-
bidities (they did not take into account the eating pattern); exclu-
sion criteria were strictly observed except that a history of ap-
pendectomy or of laparoscopic cholecystectomy was not consid-
ered to be a contraindication. Overweight individuals were in-
cluded if they had co-morbidities likely to improve with weight
loss (n = 9) or a BMI in excess of 29.0 kg/m2 at the time of evalua-
tion and ≥ 30.0 kg/m2 during the preceding year (n = 6).
Data collected prospectively included baseline body height,
weight and co-morbidities, duration of intragastric balloon ther-
apy, number of visits with the dietician, details of endoscopic
procedures, durations of hospital stays, potential complications
and body weights at 6, 18 and 30 months after intragastric bal-
loon implantation as well as at intragastric balloon extraction
and in November 2007 – January 2008.
The study was approved by the institutional ethics committee.
This was an investigator-initiated studywith no industry involve-
ment in any part of the study.

Interventions
Only Bioenterics intragastric balloons (Allergan, Irvine, Califor-
nia, USA) were implanted during the study period. Placement
was performed as previously described [6] with patients under
sedation (n = 80) or general anesthesia (n = 20), immediately after
upper gastrointestinal endoscopy if this revealed no contraindi-
cation (e.g., potentially bleeding lesion, large hiatal hernia). The
balloon was inflated with 500–650ml saline mixed with 10ml
methylene blue.
Patients were instructed: (i) to expect nausea, vomiting, and ab-
dominal cramps during the following 72 hours (to be treated
with hyoscine-N-butylbromide, lorazepam, and paracetamol,
preferably via the rectal or sublingual route); (ii) to follow a reli-
able (nonoral) contraceptive method; (iii) to take a liquid diet for
72 hours, including protein-rich drinks (e.g., Clinutren; Nestlé,
Vevey, Switzerland) and, starting at day 4, to progressively follow
a personalized balanced-deficit diet of 1000 kcal per day less than
their usual intake, with approximately 15% of energy derived
from proteins, 30% or less from fats, and the remainder from car-
bohydrates; and (iv) to present for a visit with the gastroenterol-
ogist and the dietician 2 weeks later. All individuals were encour-
aged to see the dietician at least once a month. During visits with
the gastroenterologist and the dietician, individuals were en-
couraged to set realistic goals, to record their food intake, to drink
no or little alcohol, to choose high-fiber food, to have moderate-
intensity exercise ≥ 30 min daily, and to weigh themselves week-
ly. Between visits, participants were contacted by phone calls

from the dietician. No weight-loss medication was allowed dur-
ing intragastric balloon therapy.
Potential complications were recorded after clinical examination
2 weeks after intragastric balloon implantation as well as during
scheduled or unscheduled follow-up visits.
Participants had a visit with the gastroenterologist about 2 weeks
before the intragastric balloon extraction that was scheduled for
6 months after implantation. The extraction was performed at
endoscopy under sedation (n = 86) or general anesthesia
(n = 13), using a specifically designed retrieval kit (Allergan, Hoei-
laart, Belgium), and was immediately followed by upper gastro-
intestinal endoscopy to detect potential lesions in all cases. In
six individuals, the intragastric balloon was exchanged with a
new one during this procedure; this was done because of sponta-
neous intragastric balloon deflation (n = 1, with total duration of
intragastric balloon treatment of 6 months in this patient), or to
prolong intragastric balloon therapy (n = 5) beyond the 6-month
period recommended by the manufacturer.
No structured weight maintenance program was proposed after
intragastric balloon extraction, but participants were strongly
recommended to attend monthly visits with the dietician for 6
months.

Definitions and study end points
The definition of successful intragastric balloon therapy was de-
rived fromUSNIH guidelines [2], and consisted of weight loss at 6
months of ≥ 10% of weight at baseline, maintainedwithout baria-
tric surgery during the subsequent 2 years. Ideal body weight
was calculated according to the Lorentz equation [11]. Full-
course therapy was defined as the presence of the balloon in the
stomach for ≥ 4 months, and complications were assessed ac-
cording to international definitions [12].
Durations of hospital stays between the day of intragastric bal-
loon implantation until that of hospital discharge after intragas-
tric balloon extraction were calculated (including hospitaliza-
tions for complications), and weights at yearly intervals between
2.5 years and the end of follow-up were obtained by extrapola-
tion. The “whole study population” refers to the 100 patients in-
cluded in the study. For individuals whowere lost to follow-up or
who underwent bariatric surgery, the last observation (at the
time of operation in case of bariatric surgery) was carried for-
ward up to the end of follow-up (“last observation carried for-
ward”, or LOCF analysis).
The primary end point was the proportion of participants in
whom intragastric balloon therapy was successful. Secondary
end points included: the changes in weight and the performance
of weight-directed therapies throughout the follow-up; compar-
ison of weight losses at 6 months and 2.5 years between BMI cat-
egories; morbidity; and assessment of factors associated with
≥ 10% baseline weight loss at 6 months and with successful intra-
gastric balloon therapy.

Statistical analysis
All analyses were carried out on an intention-to-treat basis in-
cluding all 100 patients. Continuous variables were described by
their means ± SD (or by their medians with interquartile range
[IQR] if they were found to be non-normally distributed after
Shapiro–Wilk normality test using a P value < 0.05); for graphical
representations, they were presented as means ± SE. Compari-
sons of categorical data were done using Fisher’s exact test. Com-
parisons of bodyweight in the same participants at different time
points were done using the paired t test, andweight loss compar-
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isons between participant groups were done using the Kruskal–
Wallis test (the Tukey–Kramer honestly significant difference
[HSD] test was used to describe significant differences between
specific participant groups). In a Kaplan–Meier analysis of baria-
tric surgery during follow-up, patients who died or were lost to
follow-up without bariatric surgery were censored at the time
of last contact.
We also examinedwhich of the following factors were associated
with ≥ 10% baseline weight loss at 6 months and with successful
intragastric balloon therapy: age, sex, baseline BMI, intragastric
balloon fill volume, number of visits with the dietician, complete
vs. incomplete intragastric balloon therapy, weight loss at 3
months, moderate-intensity exercise ≥ 30 minutes daily, and in-
take of a fiber-enriched, fat-restricted diet during intragastric
balloon therapy. The analysis for successful intragastric balloon
therapy included the factors cited above plus weight loss at 3
and 6 months, maintenance of a fiber-enriched, fat-restricted,
diet during follow-up, and repeat intragastric balloon implanta-
tion, as well as intake of weight-loss drugs during follow-up.
All tests were two-sided; P values < 0.05 were considered statis-
tically significant. Analyses were performed using JMP software
(version 5.1.2, SAS, Cary, North Carolina, USA).

Results
!

Participants’ baseline characteristics are presented in●" Table 1.
A total of 86 individuals completed a full-course therapy; in the
remaining 14, intragastric balloon extraction was performed
after a median of 32 days (IQR 8–84), mostly on account of diges-
tive intolerance or participants’ perception of insufficient effects
on satiety (●" Fig. 1).
At 6 months after intragastric balloon implantation, meanweight
loss in the 100 participants was 12.6 ± 8.3 kg (P < 0.001 compared
with baseline), corresponding to 38.3%± 26.9% of excess weight,
and they had attended 4.9 ± 2.8 visits with the dietician. Endo-
scopic intragastric balloon extraction was successful in all of 99
attempted cases (one intragastric balloon had been spontaneous-
ly eliminated), at a mean of 5.9 ± 2.4 months. Total hospital stay
duration was 1.3 ± 1.1 days.

Primary end point (2.5-year analysis)
Intragastric balloon therapy was successful in 24 individuals:
among 63 who had achieved weight loss of ≥ 10% baseline value
at 6months, 24 (38%) maintained their weight below this thresh-
old during the 2 following years (36 during the first year only), 29
regained weight above this threshold, 9 underwent bariatric sur-
gery, and 1 was lost to follow-up because of moving from the
area.
In the whole population, mean weight loss from intragastric bal-
loon implantation to 2.5 years was 5.8 ± 9.6 kg (LOCF analysis;
P < 0.001), corresponding to 16.3% ± 30.5% excess weight. No sig-
nificant difference in absolute weight loss was found between in-
dividuals from different baseline BMI categories (●" Fig. 2).

Secondary end points
Final visit. At 58.1 ± 19.5 months after intragastric balloon im-
plantation, mean weight loss in the whole population was 4.6
± 11.8 kg (LOCF analysis; P < 0.001), corresponding to 12.6
± 37.8% excess weight. Three individuals were lost (moving
away from area, n = 2; death from decompensated heart failure
5 years after intragastric balloon implantation, n = 1), 35 had un-

dergone bariatric surgery, and the remaining 62 had a mean
weight loss of 8.7 ± 10.2 kg (28 of them with ≥ 10% baseline
weight loss).
LOCF analysis of the whole study population showed that weight
regain was statistically significant during the first and second
years following intragastric balloon extraction (4.7 ± 6.8 kg and
2.3 ± 6.0 kg, respectively; P < 0.001 for both year-on-year compar-
isons) (●" Fig. 3).
Weight-directed therapies during follow-up. After intragastric
balloon extraction, participants followed no structured weight
maintenance program; they attended 1.1 ± 0.3 visits with a dieti-
cian, and 13 of them took sibutramine for intermittent, ≤ 2-
month, periods. A second intragastric balloon was implanted in
13 individuals (excluding one intragastric balloon exchange for
spontaneous intragastric balloon deflation), and repeat intragas-

Table 1 Participants’ baseline characteristics (n = 100).

Age, mean ± SD, years 39.2 ± 11.2

Female sex, n 86

Body weight, mean ± SD, kg 96.5 ± 18.8

BMI, mean ± SD, kg/m2 35.0 ± 5.6

Excess weight, mean ± SD, kg 36.9 ± 16.5

BMI category, n

28.0–29.9 15

30.0–34.9 43

35.0–39.9 28

≥ 40.0 14

Comorbidities, n

Dyslipidemia 24

Arterial hypertension 15

Osteoarthropathy 11

Diabetes mellitus 9

Sleep apnea 5

Nonalcoholic steatohepatitis 2

SD, standard deviation; BMI, body mass index.

Endoscopic screening
n = 104

Large hiatal hernia
n = 4

Analyzed at 6 months  n = 100
Lost to follow-up: n = 0

Received intragastric balloon n =  100
Retained intragastric balloon ≥ 4 months:  n =  86
Discontinued intervention:  n =  14
 - Digestive intolerance:  n =  6
 - Insufficient effects:  n =  5
 - Intragastric balloon deflation:  n =  3

Analyzed at 2.5 years n =  100
Bariatric surgery:  n =  20
Lost to follow-up:  n =  2

Analyzed at final visit n =  100
Bariatric surgery:  n =  35
Lost to follow-up:  n =  3
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Fig. 1 CONSORT flowchart showing the participantsʼ course during the
study. For participants who underwent bariatric surgery or were lost to fol-
low-up, the last observation (at the time of operation in the case of bariatric
surgery) was carried forward up to the end of follow-up (“last observation
carried forward”, LOCF analysis).
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tric balloon therapy was associated with a median weight loss of
10.0 (IQR 2.8–13.0) kg.
Bariatric surgery was performed in 35 individuals. At the time of
surgery (23.5 ± 16.2 months after intragastric balloon extrac-
tion), meanweight regain was 14.3 ± 9.4 kg and 21 of these parti-
cipants (60%) had a weight greater than baseline. Kaplan–Meier
estimates indicate that the rates of bariatric surgery steadily in-
creased from 9.2% at 1 year after intragastric balloon extraction
to 46.8% at 6 years (●" Fig. 4), without significant difference be-
tween baseline BMI categories (log-rank test, P = 0.603). Among
these participants, 11 had a preoperative BMI between 30.0 and
34.9 kg/m2; this definitely did not meet standard BMI criteria for
bariatric surgery and these individuals underwent operation out-
side of our institution.
Parameters associated with ≥ 10% baseline weight loss at 6
months and successful intragastric balloon therapy. The weight
loss at 3 months, diet, and full-course (≥ 4 months) intragastric
balloon therapy were the single factors that were independently
associatedwith ≥ 10% baseline weight loss, at 6months. Perform-
ance of moderate-intensity exercise ≥ 30 minutes daily and the
intragastric balloon fill volume were associated with ≥ 10% base-
line weight loss at 6 months, but these associations became
weaker (P = 0.104 and P = 0.751, respectively) after inclusion of

the diet, initial weight loss, and full-course intragastric balloon
therapy in the stepwise analysis (●" Table 2).
Maintenance of a fiber-enriched, fat restricted, diet during fol-
low-up and weight loss at 6 months were independently asso-
ciated with successful intragastric balloon therapy at 2.5 years.
The association with weight loss at 3 months became not signifi-
cant after inclusion of weight loss at 6 months in the stepwise a-
nalysis (●" Table 3).

Complications
Complications were observed in 12 individuals and were graded
as minimal (n = 9) or mild (n = 3) [12]. These consisted of abdom-
inal pain, nausea and vomiting (digestive intolerance, n = 7),
spontaneous intragastric balloon deflation (n = 4), andmild acute
pancreatitis (n = 1). All complications resolved with analgesic/an-
tiemetic drugs alone (n = 1) or intragastric balloon elimination
(through vomiting [n = 1] or endoscopic extraction [n = 10]),
associated with intravenous KCl administration (n = 1) or intra-
gastric balloon replacement (n = 1) in two individuals. Addition-
ally, unexpected pregnancy led to the extraction of one intragas-
tric balloon at 4.2 months after implantation (infant normal at
birth).

n.s. n.s.
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The incidence of abnormal endoscopic findings after intragastric
balloon extraction (mostly esophagitis) was not different be-
tween participants who did or did not have digestive intolerance
(1/7 vs. 15/92; P = 1).

Discussion
!

We found that, after temporary intragastric balloon implantation
in overweight or obese individuals, a weight loss that was ≥ 10%
of weight at baseline and sustained at 2.5 years was achieved in
24% of participants. Given the ease and reproducibility of the
method, these results are encouraging because they are at least

equivalent to those reported with therapies recommended for
weight loss or maintenance [1,2]. In particular, dietetic counsel-
ing or behavioral therapy allows 15%–30% of obese individuals
to achieve ≥ 10% baseline weight loss at 1 year [13–15], com-
pared with 63% at 6 months and 36% at 18 months in the present
series. Also in intention-to-treat analysis, maintenance of 10%
weight loss for 18 months (after successful weight loss) is
achieved by fewer than 30% of individuals assigned to sibutra-
mine [16], compared with 57% at 1 year and 38% at 2 years in
the present series.
Our short-term results were similar to those previously reported
with the Bioenterics intragastric balloon with, at 6 months, a
mean weight loss of 12.6 kg (12.0–15.2 kg in four large series)
[8,17–19], and a ≥ 10% baseline weight loss in 63% of partici-
pants [6]. Short-term weight loss might have been higher with
more frequent encounters with the dietician (eg, weekly rather
than monthly scheduled visits) as, in dietary-based lifestyle-
modification programs, more frequent scheduled support meet-
ings are an independent predictor of greater weight loss [20].
However, this remains to be demonstrated in the setting of intra-
gastric balloon therapy and, in our patients, the association be-
tween the actual number of visits and weight loss at 6 months
was not statistically significant.
Mean weight regain during the year following intragastric bal-
loon extraction was 37%, compared with 28%–40% in previous
reports [6,17], but we found that, during longer follow-up, parti-
cipants continued to significantly regain weight and that 4 years
after intragastric balloon extraction, mean weights were similar
to baseline. We believe that the low frequency of meetings with
the dietician after intragastric balloon extraction had little im-
pact on our final results because a recent meta-analysis has found
that, during the maintenance phase in dietary-based lifestyle-
modification programs, the frequency of dietary counseling
meetings was not predictive of weight change [20]. More recent-
ly, weight maintenance interventions with emphasis on daily
self-weighing and access to an interactive website have been
shown to yield significantly better results than control interven-
tions [21,22]. Although the clinical significance of these results is
questionable (the mean difference between intervention and
control groups was 1.5 kg at 30 months), these techniques seem
promising because they are more rewarding in a fraction of the
participants than suggested by mean weight changes and they
have the potential to be widely disseminated at a low cost. In
our patients, we estimated that the cost–benefit ratio of mainte-
nance programs was too high, particularly because > 90% of them
had no diabetes [23].
During follow-up, the surgical option was chosen by an increas-
ing proportion of participants (from 9% at 1 year after intragas-
tric balloon extraction to > 40% after 5 years). Melissas et al. also
reported a high surgery rate during follow-up after intragastric
balloon extraction (32% at 18 months) even though all of their
patients had refused bariatric surgery at the time of intragastric
balloon insertion [24]. Intragastric balloon therapy was reported
to “smooth the path to bariatric surgery” and surgery was finally
chosen by a majority, 64%, of patients who had experienced ini-
tial weight loss followed by weight regain, compared with 33% of
those patients who had not experienced a significant weight loss
with the intragastric balloon and with 7% of those with success-
fully maintainedweight loss. In our experience also, the choice of
bariatric surgery was facilitated by intragastric balloon therapy
for some individuals who were initially averse to surgery but
who experienced temporary weight loss and the associated ben-

Table 2 Logistic regression analysis of variables associated with weight loss
≥ 10% baseline weight, at 6 months.

Variable P value

Weight loss at 3 months < 0.001

Fiber-enriched, fat-restricted, diet < 0.001

Full-course intragastric balloon therapy < 0.001

Moderate-intensity exercise ≥ 30 min daily 0.014

Intragastric balloon fill volume 0.031

Number of visits with the dietician 0.064

Age 0.651

Baseline BMI 0.854

Gender 0.964

Table 3 Logistic regression analysis of variables associated with successful
intragastric balloon therapy.

Variable P value

Maintenance of a fiber-enriched, fat-restricted,
diet during follow-up

< 0.001

Weight loss at 6 months < 0.001

Weight loss at 3 months 0.002

Age 0.067

Full-course intragastric balloon therapy 0.101

Gender 0.128

Baseline BMI 0.367

Repeat intragastric balloon implantation during
follow-up

0.593

Intake of weight-loss drugs during follow-up 0.723
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efits (the “scale up” process) [25]. At the time of operation,
weight was greater than baseline in a majority of cases (although
in some patients who underwent operation outside of our insti-
tution it remained lower than required according to standard
BMI criteria).
The relatively high likelihood of bariatric surgery at distant fol-
low-up in our series clearly underlines the necessity to improve
results, including beyond the usual 2-year timeframe [26]. We
think that possible avenues may include, in the short term, indi-
vidual tailoring of the intragastric balloon fill volume, as intra-
gastric balloon therapy ≤ 4months was an independent predictor
of short-term treatment failure, and early intragastric balloon ex-
traction was related to gastric distension perceived as too severe
or too mild by the patients in most cases [6,8,17,18,27], and, in
the long term, combination with other therapies such as sibutra-
mine [28]. The major problem with weight-loss drugs is the ex-
tremely high attrition rate (> 90% in common clinical practice)
[29,30].
The uncontrolled design of our study represents its major limita-
tion. Steps taken to limit potential biases comprised the inclusion
of consecutive individuals, a high (98%) retention rate, and the
use of standard criteria to interpret results. We believe that this,
together with the absence of exclusion criteria (except intragas-
tric balloon placement intended to facilitate bariatric surgery,
which could not be avoided), helped us to give a meaningful rep-
resentation of intragastric balloon therapy in real life, which may
bemore difficult within the constraints of randomized controlled
trials [31–33]. Recourse to nonsurgical weight loss therapies
during follow-up was not “prohibited” (this is impossible), but
this had little influence on the final results as mean weight loss
was similar in patients who had or had not received treatment
with a second intragastric balloon and/or sibutramine; this was
true both at 2.5 years (5.9 ± 10.0 kg vs. 5.8 ± 9.6 kg) and at the final
visit (5.0 ± 12.3 kg vs 4.6 ± 11.8 kg).
In conclusion, although the interpretation of these results is lim-
ited by the uncontrolled design of our study, intragastric balloon
therapy is a significant addition to the different options available
for weight loss. However, modifications are needed to improve
both short- and long-term results, as testified by the relatively
high likelihood of bariatric surgery during distant follow-up. In a
significant proportion of patients, intragastric balloon therapy
served as a bridge to bariatric surgery.

Competing interests: None

References
1 World Health Organization. Obesity: Preventing and managing the

global epidemic. WHO Obesity Technical Report Series 894; World
Health Organization, Geneva, Switzerland. 2000

2 Anonymous. Clinical guidelines on the identification, evaluation, and
treatment of overweight and obesity in adults. The evidence report.
National Institutes of Health. Obes Res 1998; 6 (Suppl 2): 51S–209S

3 Schapiro M, Benjamin S, Blackburn G et al. Obesity and the gastric bal-
loon: a comprehensive workshop. Tarpon Springs, Florida, March 19–
21 1987. Gastrointest Endosc 1987; 33: 323–327

4 Genco A, Cipriano M, Bacci V et al. BioEnterics intragastric balloon
(BIB): a short-term, double-blind, randomised, controlled, crossover
study on weight reduction in morbidly obese patients. Int J Obes
2006; 30: 129–133

5 Martinez-Brocca MA, Belda O, Parejo J et al. Intragastric balloon-in-
duced satiety is not mediated by modification in fasting or postpran-
dial plasma ghrelin levels in morbid obesity. Obes Surg 2007; 17: 649–
657

6 Mathus-Vliegen EM, Tytgat GN. Intragastric balloon for treatment-re-
sistant obesity: safety, tolerance, and efficacy of 1-year balloon treat-

ment followed by a 1-year balloon-free follow-up. Gastrointest Endosc
2005; 61: 19–27

7 Zago S, Kornmuller AM, Agagliati D et al. [Benefit from bio-enteric In-
tra-gastric balloon (BIB) tomodify lifestyle and eating habits in severe-
ly obese patients eligible for bariatric surgery]. Minerva Medica 2006;
97: 51–64

8 Sallet JA, Marchesini JB, Paiva DS et al. Brazilian multicenter study of
the intragastric balloon. Obes Surg 2004; 14: 991–998

9 Heshka S, Anderson JW, Atkinson RL et al. Weight loss with self-help
compared with a structured commercial program: a randomized trial.
JAMA 2003; 289: 1792–1798

10 Dumonceau JM. Evidence-based review of the Bioenterics intragastric
balloon for weight loss. Obes Surg 2008; 18: 1611–1617

11 Lorentz FH. Der konstitutionsindex der frau. KlinWochenshr 1929; 16:
734–736

12 Cotton PB.Outcomes of endoscopy procedures: struggling towards def-
initions. Gastrointest Endosc 1994; 40: 514–518

13 Apfelbaum M, Vague P, Ziegler O et al. Long-term maintenance of
weight loss after a very-low-calorie diet: a randomized blinded trial
of the efficacy and tolerability of sibutramine. Am J Med 1999; 106:
179–184

14 Wadden TA, Berkowitz RI, Womble LG et al. Randomized trial of lifestyle
modification and pharmacotherapy for obesity. N Engl J Med 2005;
353: 2111–2120

15 Wirth A, Krause J. Long-term weight loss with sibutramine: a random-
ized controlled trial. JAMA 2001; 286: 1331–1339

16 JamesWP, Astrup A, Finer N et al. Effect of sibutramine onweight main-
tenance after weight loss: a randomised trial. STORM Study Group. Si-
butramine trial of obesity reduction and maintenance. Lancet 2000;
356: 2119–2125

17 Herve J, Wahlen CH, Schaeken A et al. What becomes of patients one
year after the intragastric balloon has been removed? Obes Surg
2005; 15: 864–870

18 Doldi SB, Micheletto G, Perrini MN, Rapetti R. Intragastric balloon: an-
other option for treatment of obesity and morbid obesity. Hepato-Gas-
troenterology 2004; 51: 294–297

19 Genco A, Bruni T, Doldi SB et al. BioEnterics intragastric balloon: The
Italian experience with 2,515 patients. Obes Surg 2005; 15: 1161–
1164

20 Dansinger ML, Tatsioni A, Wong JB et al. Meta-analysis: the effect of di-
etary counseling for weight loss. Ann Intern Med 2007; 147: 41–50

21 Svetkey LP, Stevens VJ, Brantley PJ et al. Comparison of strategies for
sustaining weight loss: the weight loss maintenance randomized con-
trolled trial. JAMA 2008; 299: 1139–1148

22 Wing RR, Tate DF, Gorin AA et al. A self-regulation program for mainte-
nance of weight loss. N Engl J Med 2006; 355: 1563–1571

23 Eddy DM, Schlessinger L, Kahn R. Clinical outcomes and cost-effective-
ness of strategies for managing people at high risk for diabetes. Ann In-
tern Med 2005; 143: 251–264

24 Melissas J, Mouzas J, Filis D et al. The intragastric balloon – smoothing
the path to bariatric surgery. Obes Surg 2006; 16: 897–902

25 FlumDR, KhanTV, Dellinger EP. Toward the rational and equitable use of
bariatric surgery. JAMA 2007; 298: 1442–1444

26 Wadden TA, Butryn ML, Wilson C. Lifestyle modification for the man-
agement of obesity. Gastroenterology 2007; 132: 2226–2238

27 Puglisi F, Antonucci N, Capuano P et al. Intragastric balloon and binge
eating. Obes Surg 2007; 17: 504–509

28 Machytka E, Klvana P, Hanuskova L, Janik I. Use of pharmacotherapy for
long-term maintenance of weight loss following explantation of intra-
gastric balloon (BIB). Gut 2007; 57: A290

29 Padwal R, Kezouh A, Levine M, Etminan M. Long-term persistence with
orlistat and sibutramine in a population-based cohort. Int J Obes 2007;
31: 1567–1570

30 Rucker D, Padwal R, Li SK et al. Long term pharmacotherapy for obesity
and overweight: updated meta-analysis. BMJ 2007; 335: 1194–1199

31 Cotton PB. Randomization is not the (only) answer: a plea for struc-
tured objective evaluation of endoscopic therapy. Endoscopy 2000;
32: 402–405

32 Dhruva SS, Redberg RF. Variations between clinical trial participants
and Medicare beneficiaries in evidence used for Medicare national
coverage decisions. Arch Intern Med 2008; 168: 136–140

33 Weiss NS, Koepsell TD, Psaty BM. Generalizability of the results of ran-
domized trials. Arch Intern Med 2008; 168: 133–135

Original article580

Negrin Dastis S et al. Intragastric balloon for weight loss… Endoscopy 2009; 41: 575–580



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 2
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


