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Surgical treatment of obesity has become increasingly popular in recent years. The endo-
scopic intragastric balloon (IB) placement is often selected as a less invasive procedure 
compared to operative procedures. Balloon placement may give rise to concerns about 
gas expansion caused by altitude changes both in the upper part of gastrointestinal 
tract and in IB itself. The subject presented in this case report underwent placement of 
a liquid-fi lled IB and was subjected to hypobaric expositions. Both 7 500 m and 10 000 
m hypobaric chamber expositions were successful in terms of management of gas 
expansion, which led to a conclusion that liquid-fi lled IB is safe for air passengers and 
active fl ying personnel both in normal and emergency situations.
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INTRODUCTION

Obesity has become a major problem in to-
day’s world. With an increase in its prevalence in 
the general community, the number of aviator 
community members suff ering from obesity also 
increases. In spite of traditional solutions like in-
troduction of changes in patients’ lifestyle and 
dietary habits, surgical treatment of obesity has 
gained increasing attention and interest of pa-
tients and medical professionals. The dynamic de-
velopment of such surgical procedures as bariatric 
surgery has been observed in the recent years, 

particularly in terms of eff ectiveness and patients’ 
safety. However, the procedure still involves risk, 
including death [3,4,6,7].

This situation gave rise to the introduction of 
potentially less invasive procedures for obesity 
treatment with endoscopic placement of intragas-
tric balloons. Usually, intragastric balloon inser-
tion is the fi rst step in surgical treatment of mor-
bid obesity in patients with contraindications for 
general anesthesia used in bariatric surgery due 
to existing comorbidities. After body mass reduc-
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tion and at least partial amelioration of comorbidi-
ties, patients can undergo the bariatric procedure 
under general anaesthesia. In the recent years, the 
use of intragastric balloon (IB) is also considered in 
less severe cases of obesity as a primary form of 
therapy [5].

Super-obese patients are unfi t for fl ying duties 
both due to weight and dimension restrictions of 
the majority of aircrafts, as well as usual comor-
bidities of obesity which are contraindications to 
active fl ying themselves. However, some cases of 
obesity, may be considered as fi t for fl ying, espe-
cially when there are no signs of developed co-
morbidities such as: diabetes, improper glucose 
tolerance or cardiovascular diseases. This may give 
rise to the idea of obesity treatment in aviators us-
ing intragastric balloons.

There are two diff erent types of intragastric bal-
loons used for obesity treatment: gas-fi lled and 
liquid-fi lled. The gas-fi lled balloons seem to be 
better tolerated by patients than the liquid-fi lled 
balloons. However, the gas-fi lled balloons are con-
traindications to fl ying duties due to a potential 
problem associated with gas expansion during 
the increase of altitude. Therefore the liquid-fi lled 
intragastric balloon seems to be more suitable for 

fl ying, and a worse tolerance of this type of balloon 
by patients may not necessarily be true, as it was 
shown in the described case. For the time being, 
there is no comparative data on patients’ tolerance 
for both types of IB. The intragastric balloon place-
ment procedure carried out in one of the authors 
gave rise to the idea of testing the infl uence of one 
of aviation environmental factors on patients with 
liquid-fi lled intragastric balloons.

CASE REPORT

The subject described is a white male, 40 years 
old, 194 cm tall, with body mass of 147 kg and BMI 
of 39.1 kg/m2. Laboratory results revealed impaired 
fasting glucose – 126mg/dL, elevated triglyceride 
level – 232mg/dL and low HDL level – 31mg/dL. 
The subject was qualifi ed to IB insertion which took 
place in November 2010. The insertion was carried 
out in short-term i.v. anesthesia and was unevent-
ful. The ORBEA system was used with 600 mL of 
methylene blue water solution. After occurrence of 
symptoms typical for IB insertion, like nausea, vom-
iting and minor abdominal pain which took around 
4 days, the subject returned to his professional 
duties. Part of these duties included aeromedical 

Fig. 1.   Ultrasound examination of the stomach presenting liquid-fi lled balloon properly placed with no residual air.
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tract was also unproblematic. Encouraged with 
the results of the fi rst exposition, the subject took 
part also in exposition of type II. This exposition 
is used for HALO-HAHO parachute personnel. The 
main diff erence as compared to type I regarding 
only the demonstration of hypoxia eff ects was the 
decompression sickness susceptibility test – fast 
ascent from 7 500 m to 10 000 m: ascent at 50 m/s, 
followed by 1 minute of stay at 10 000 m, and de-
scent at 50m/s to 7 500 m. That chamber run un-
derwent without problems as well, with venting of 
expanding GI tract gases.

The subject underwent in total 6 expositions 
of type I and 2 expositions of type II during the 
period of IB therapy. Each of the chamber runs 
was uneventful. Subsequently, after therapy the 
balloon was removed in June 2011. The removal 
procedure was carried out under short-term iv. an-
esthesia and was uneventful.

The therapeutic goals were achieved with the fol-
lowing results: body mass of 117 kg, body mass index 
- 31.1 kg/m2 , fasting glucose - 86 mg/dL, triglyceride 
level – 157 mg/dL and HDL level – 41 mg/dL.

DISCUSSION

The majority of fl ight personnel is able to 
maintain proper body weight. However, there is 
a visible tendency towards an increase in military 
and especially civilian fl ight personnel popula-
tion with BMI levels ranging from 38 to 40. One of 
possible methods of treatment, supporting diet 
and change of lifestyle, is the use of intragastric 
balloons [8]. Experience gained in the described 

training of fl ight personnel in hypobaric chambers 
according to NATO STANAG 3114.

The subject has more than 10 years of experi-
ence in hypobaric expositions both as a leading 
physician (outside the chamber, supervising expo-
sitions) and as an inside instructor assisting and su-
pervising fl ight personnel undergoing aeromedi-
cal training inside the chamber. Hypobaric exposi-
tions described in this paper were carried out as 
a part of regular professional duties, therefore the 
author did not require ethics committee approval. 
Also pressure profi les applied were standard, used 
for training, not experimental.

Hypothetically, a properly fi lled balloon of liq-
uid type should not contain air inside. However, 
this cannot be guaranteed, even in normal cases 
of obesity treatment. A small air residue in the bal-
loon is not important from the point of view of 
therapy. To assess possible presence of air in IB, 
the subject underwent abdominal ultrasound ex-
amination, which revealed no residual air trapped 
in the balloon.

After the absence of air residue in IB was con-
fi rmed, the subject went to a hypobaric chamber 
fi rst as a trainee, with other instructor inside. Hy-
pobaric exposure was carried out according to 
aeromedical training instructions and included 
30 min of preoxygenation, ear and sinus check at 
3 000 m and at 7 500 m above sea level – see Fig. 2. 
Baseline altitude was 115 m AMSL – ground level of 
hypobaric chamber.

During exposition the subject did not have any 
adverse eff ects with altitude increase. Venting of 
expanding gases from the upper gastrointestinal 

Fig. 2.   Hypobaric exposition profi le of type I.
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Certainly, all the above presented data are valid 
only for liquid-fi lled balloons. Air- and gas-fi lled 
balloons are inherently incompatible with great 
pressure changes because of the risk of both bal-
loon and stomach damage. Taking into considera-
tion similar therapeutic effi  ciency [1], liquid-fi lled 
balloons should be considered as the only way of 
therapy both in fl ight personnel and in patients 
who fl y a lot. Taking into account the results pre-
sented in this paper we would like to emphasize 
the following:
–  Prior to aeromedical disposition, liquid-fi lled 

balloon must be ultrasound examined for any 
residual air left after placement procedure. Only 
air-free IB should be considered as safe for hy-
pobaric exposures and therefore also for active 
fl ying duties;

–  Intragastric liquid-fi lled balloon seems to be 
compatible with fl ying duties, provided that 
there are no other health problems precluding 
fi tness to fl ight;

–  Airline passengers with intragastric liquid-fi lled 
balloons are safe in terms of the infl uence of 
cabin pressure changes both in normal and in 
emergency conditions. 

expositions allows us to assume that intragastric 
balloon therapy with dietary management may 
be of value in certain groups of fl ight personnel 
with early stages of obesity, prior to emergence of 
other obesity-related health issues [2].

After confi rmation that IB does not contain air, 
we focused on the possibility of release of the ex-
panding gas from the upper gastrointestinal tract, 
which normally, in individuals without IB, does not 
cause any problems. During hypobaric exposi-
tions it became apparent that balloon, although 
closely “fi tted” in the stomach, does not cause any 
problems with expanding gas evacuation even in 
the last part of type II hypobaric ascent (7 500 to 
1 000 m, 50 m/s).

Another consideration is passenger safety dur-
ing IB treatment. Parameters of hypobaric exposi-
tions described in this paper were above pressure 
changes during normal commercial fl ights, and 
exposition of type II exceeds even the cabin alti-
tude after airliner decompression, which are wide-
ly accepted in safety system designing.
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