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Effect of the gastric balloon versus sham procedure on
weight loss in obese subjects

E M RAMHAMADANY, J FOWLER, AND I M BAIRD

From the Department of Medicine, West Middlesex University Hospital, Isleworth, Middlexes

SUMMARY The mechanism by which intragastric balloons induce weight loss is not known, although
they may act simply by reducing the amount of food needed to induce satiety. The knowledge that a
balloon is present may influence the patients' eating patterns and reduce caloric intake and weight.
In order to test whether the balloon or the secondary psychological effect caused weight loss, a double
blind balloon versus sham procedure was devised with both groups receiving identical outpatient
dietary advice (800 kcallday). Twenty four obese women with body mass index greater than 30 kg/m2
from an obesity clinic were studied. Twelve had the balloon and 12 the sham procedure. The balloon
was removed after three months and the patients were followed for a further three months. There
was significantly greater weight loss in the balloon group, mean weight loss (SD) of 7.33 (6-12) kg
compared with the sham group, mean weight loss (SD) of 3.33 (3.9) kg (p<O 05). Weight loss was not
maintained in all patients after balloon removal. Side effects were more common in the balloon
group (abdominal pain, nausea, and vomiting) but resolved by the second week. We conclude that
the intragastric balloon is a safe and effective method of inducing weight loss in well motivated obese
patients.

Obesity is a prevalent disorder in the affluent society,
and often causes serious emotional and physical
disability with increased morbidity in adult life.
Meaningful weight loss is frequently difficult to
achieve, particularly when the goal of any reducing
programme is not merely to lose weight but to
maintain this loss. Many methods have been applied
to reduce weight in obese subjects, dietary modifica-
tion,' increased exercise,2 appetite suppressant
drugs,' psychotherapy,4 and surgical procedures such
as jaw wiring,' jejunoileal bypass,6 or gastroplasty.7
Surgery for obesity is not without morbidity and
mortality8 and is only acceptable after failure of other
more conservative treatments. The use of intragastric
devices to promote weight reduction is not new, and
several researchers have used different devices over
the years. De Bakey' showed bezoars caused weight
loss, Percival'° used mammary implants inflated
with water and air and attached to a nasal catheter,
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while McFarland" used balloons made of silicone
elastomer and inflated with saline. Neiben and
Harboe'2 were the first to use air tight free floating
intragastric balloons (gastric ballobes) inflated with
450 cm' air. Weight loss was achieved by almost all
these devices.
The mechanism by which intragastric balloons

induce weight loss in obese subjects is not clear. We
investigated the effect of the gastric ballobes versus
sham procedure on weight loss in obese subjects and
recorded any side effects in both groups.

Methods

PATIENTS
Twenty four obese women aged 18 to 62 years, with
body mass index greater than 30 kg/m2 were invited to
participate in the trial. All patients had failed to lose
weight on conventional or very low calorie diets in
the Obesity Clinic. Patients were randomised to
balloon or non-balloon management according to
numbers which had been previously randomly
allocated, by independent observer, at the start of the
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trial and kept in a sealed envelope until the end of the
study. Patients and dietitian were unaware of any
individual's assigned treatment. Informed consent
for gastroscopy and balloon insertion was obtained;
patients were aware of the aim and the double
blindness of the trial. The mean weight (SD) of the
patients in the balloon group was 111-4 (19-8) kg and
the sham group was 109-6 (19.4) kg, mean height was
1-63 m and 1-63 respectively. The mean body mass
index in the balloon group was 41-9 kg/m2 and in the
sham group was 41-3 kg/m'.
An air tight acid resistant thermoplastic balloon

(Ballobes intragastric balloon, Danish Obesity
Treatment APs, Denmark) was used. The Ballobes
intragastric balloon is a complete, ready packed
system consisting of a balloon with one way valve
attached to a tube system for the insertion and
inflation of the balloon.
The gastric balloon is inserted into the stomach

through the mouth and oesophagus. Once in place,
the balloon is inflated with 400 cm' room air using a
modified bicycle air pump. The balloon with a one
way valve is then detached and the tube system
removed.
Twelve patients had the balloon inserted and

inflated in the stomach with 400 cm3 air and 12
patients had the sham procedure, which involved
passing the tube system down to the stomach without
the balloon and pumping 400 cc air in the stomach.
All the 24 Ballobes intragastric insertion tube
systems used in our study had an opaque balloon
magazine at their distal ends, so neither the physician
nor the patients knew if there was a balloon inside
the magazine at the time of insertion. Gastroscopy
was performed in all patients before the procedure
to exclude oesophageal or gastric lesions and to
measure the distance from the patient's incisors to
the gastro-oesophageal junction. In order to avoid
the influence of psychological factors on appetite and
food intake, a balloon versus sham design was given
to outpatients in this study. All patients received
similar dietary advice of 800 kcal daily from the.
dietitian who supervised the dietary habits of every
patient. Neither the patient nor the dietitian knew
who had the balloon.'All patients had H2-receptor
blockade (cimetidine 400 mg at night) for the first
three months to reduce the incidence of gastritis or
gastric ulcer with the balloon.

Patients were seen every two weeks for the first
three months, advised about their diets and weighed.
Side effects were recorded. After three months,
gastroscopy was performed to see if the balloon was
still inflated and to exclude the development of
gastritis or gastric ulceration. The balloon was
punctured by gastroscopy using a needle for scleros-
ing the oesophageal varices, a rat tooth forceps then
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Fig. 1 Weight loss in the balloon group.

advanced through the gastroscope to grip the
balloon. The air in the balloon was squeezed out by
pulling gently toward the cardia. When the balloon
was completely empty of air, it was removed easily
with the gastroscope. Patients were followed up for a
further three months after balloon removal.

Results

The balloon's insertion was a simple procedure and
was successful in all patients. After three months of
balloon insertion and dieting, there was significantly
greater weight loss in the balloon group (Fig. 1),
mean weight loss (SD) of 7.33 (6.12) kg, compared
with the sham group (Fig. 2), mean weight loss (SD)
of 3-33 (3-96) kg (p<005).
Three months after balloon removal four patients

in the balloon group continued to lose weight, five
patients put on weight (three of them exceeded their
initial weight), two patients did not lose any further
weight and one patient did not attend the follow up.
The weight loss over the whole six month period of
the study was still greater in the balloon group, mean
weight loss (SD) of 6 (9.37) kg, compared with the
sham group, mean weight loss (SD) of 3-54 (4.41) kg.
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Fig. 2 Weight loss in the sham group.

Radiological examination and gastroscopy before
balloon removal showed that none of the balloons
had deflated spontaneously.

Side effects were more common in the balloon
group than the sham group. Abdominal discomfort
on sleeping on the left side (seven), abdominal
cramps (eight), abdominal fullness (six), were

present only in the balloon group. Vomiting (five to
one), nausea (10 to four), and flatulence (six to four)
were present in both groups, but more common in
patients treated with the balloon. Most of the
symptoms cleared by the second week, however, and
no serious complications occurred.

Discussion

It has been previously shown that artificial bezoars in
the stomach can cause weight loss. 34 Durans and his
colleagues'5 have shown that inflated balloons in the
stomach of free feeding dogs reduces caloric intake.
Garren showed weight loss in extremely obese
patients,'6 using a soft plastic cylinder bubble inflated
with 200 ml of air, but subsequent clinical trials'7 18
seemed to cast doubt on the efficacy of the Garren
bubble. Neiben and Harboe'9 in a multicentre trial on

the Ballobes intragastric balloon in 202 obese
patients, found it to be a safe and effective means for
weight reduction (mean weight loss was 7 9 kg after
12 weeks treatment).
We considered it essential to have a controlled trial

on the effect of the Ballobes intragastric balloon on
weight loss in obese subjects. We compared a group
of obese patients, who had an inflated intragastric
balloon, with a group of patients who had the sham
procedure. Early weight loss with the balloon was
encouraging, 10 patients lost 2-20 kg in the first three
months compared with nine patients in the sham
group who lost 1-11 kg in weight. The gastric balloon
was not invariably associated with weight loss, how-
ever, one patient in the balloon group did not lose
any weight and another patient put on 1 kg in weight;
both patients had strong psychosocial problems.

Weight loss with the balloon was not maintained in
all the patients after balloon removal, possibly
because of the poor attendance for dietary advice
shown by four of the five patients who put on weight.
The four patients who continued to lose weight were
well motivated and attended the diet clinic regularly
for weighing and advice about changing their eating
habits. In our experience, patient selection is crucial
for successful balloon therapy. This was shown when
we studied 12 very obese subjects on the waiting list
for gastroplasty: six had the Ballobes intragastric
balloon and six had the sham procedure. After 12
weeks of dieting, there was no significant difference
in weight loss between those patients with the
balloon, mean weight loss (SD) of 2 (2.97) kg, and
those with the non-balloon, mean weight loss (SD) of
2-7 (3.98) kg.`" It is possible that the morbidly obese
subject is an inappropriate subject for balloon
therapy compared with the moderately obese.
Few serious adverse effects and complications with

intragastric devices have been reported over the last
few years. Intestinal obstruction"' and gastric ulcera-
tion22 occurred in four patients treated with the
Garren Bubble. Neiben and Harboe reported early
transitory epigastric pain, nausea and vomiting in
some of their 202 patients treated with the Ballobes
intragastric balloon: gastric ulcer occurred in four
patients, two patients had silent gastritis, and four
patients had severe vomiting necessitating early
removal of the balloon. In our study no serious
adverse effects have occurred, transitory abdominal
pain was present in the balloon group while nausea,
vomiting, and flatulence were present in both the
sham and the balloon groups but more in patients
treated with the intragastric balloon. These side
effects could be partly related to the procedure of
balloon insertion and partly because of the presence
of a foreign device (the balloon) in the stomach. Most
of the symptoms, however, cleared by the second
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week. None of our patients have developed gastritis
or gastric ulceration with the balloon, and none had
severe or persistent vomiting necessitating early
balloon removal. The zero incidence of gastritis or
gastric ulcer with the Ballobes intragastric balloon in
our patients might be attributable to the use of H2-
receptor blockade during the balloon treatment. We
reported the lack of histological changes of gastritis
or campylobacter colonisation after three months
balloon treatment.23
We conclude that the Ballobes intragastric balloon

is a safe and effective method of weight reduction in
some obese subjects. Weight loss is not maintained
by all patients, however, after balloon removal. Well
motivated patients who are willing to change their
eating habits lose weight. We feel that a well
organised dietary and behaviour modification pro-
gramme are very important factors for the success of
the balloon treatment. Larger volumes of air in
gastric balloons have yet to be studied in man in
respect of efficacy and safety. It remains to be seen
whether keeping the balloon inflated for longer
periods or replacing it every few months will help
obese patients to achieve their target weight and
maintain it.
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