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Abstract

The field of medical and surgical weight loss is un-
dergoing an explosion of new techniques and devices. A
lot of these are geared towards endoscopic approaches
rather than the conventional and more invasive
laparoscopic or open approach. One such recent
advance is the introduction of intrgastric balloons. In
this article, we discuss the recently Food and Drug
Administration approved following balloons for weight
loss: the Orbera™ Intragastric Balloon System (Apollo
Endosurgery Inc, Austin, TX, United States), the ReShape
® Integrated Dual Balloon System (ReShape Medical,
Inc., San Clemente, CA, United States), and the Obalon
(Obalon® Therapeutics, Inc.). The individual features of
each of these balloons, the method of introduction and
removal, and the expected weight loss and possible
complications are discussed. This review of the various
balloons highlights the innovation in the field of weight
loss.

Key words: Weight loss; Gastric balloons; Endoscopic
balloons; Orbera; Obalon; Reshape

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This review has been elucidated through a
comparison of the strengths and weaknesses of recent
balloon approaches, highlighting the indications and
possible complications.
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INTRODUCTION

Throughout the last decade, the treatment of obesity
has slowly undergone a paradigm shift. The advent of
endoscopic balloon therapy has had a profound impact
on long-term weight management. Three intra gastric
balloons have been recently approved by the Food and
Drug Administration (FDA) for the treatment of Class 1
and 2 Obesity. (Body Mass Index, BMI 30-40 kg/m>).

Intragastric balloons have been used for the
treatment of obesity since 1985. It was during this
time that the FDA approved the Garren-Edwards
Gastric Bubble, an orally inserted cylindrical device.
The device was placed inside the stomach and filled
with 220 cc of air. It was designed to be left in the
stomach for 3 to 4 mo and then removed'. After the
product’s approval, randomized clinical trials showed
that its use did not result in significant weight loss
when compared to diet and behavioral modification
only. It was furthermore associated with a large
number of clinical complications including migrations,
erosions, and bowel obstructions®?!. The device was
thus taken off the market in 1992.

Intragastric balloons have been used outside the
US for overweight individuals (BMI 25-29.9 kg/m?),
obese individuals (BMI 30-39.9 kg/m?) and morbidly
obese individuals (BMI 40 kg/m’ and above) as a
bridge therapy prior to definitive surgical procedures.

CURRENT APPROVED DEVICES

Currently, three intragastric balloon devices are FDA
approved in the United States: Orbera™ Intragastric
Balloon System (Apollo Endosurgery Inc, Austin, TX,
United States), the ReShape® Integrated Dual Balloon
System (ReShape Medical, Inc., San Clemente, CA,
United States), and the Obalon ( Obalon® Therapeutics,
Inc.). These devices are indicated for patients with Class
1 and 2 obesity (BMI 30-40 kg/m?).

Intragastric balloon systems operate on the pr-
inciple of inducing an anatomical sensation of fullness
secondary to the space they occupy in the stomach
cavity. Consequently, post-procedure patients remain
full for longer periods of time between meals. The
Orbera Intragastric Balloon and Reshape Integrated
Dual Balloon is placed into the gastric cavity through
the mouth via a gastroscope. The Obalon balloon is
swallowed by the patient through guided fluoroscopy
and endoscopy is required to remove the balloon™®.

The balloons in the ReShape Integrated Dual
Balloon System have a fill volume of 750-900 cc
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and are designed to conform to the natural shape of
the stomach. This dual balloon design reduces the
potential for migration of the device from the stomach
to the intestines if a balloon deflation occurs, thus
reducing the risk of intestinal obstruction”. Methylene
blue due is injected into the saline solution present
inside the balloon, serving as an indicator of balloon
deflation by turning the patient’s urine blue-green.

The Orbera system entails one balloon containing
400-700 cc of saline. Studies and trials have shown
low rates of deflations in this system, leading to
minimal migration and obstruction®®?.

The Obalon balloon is a gas filled balloon system
that functions using similar principles. It consists of up
to 3 intragastric balloons placed over the first 3 mo.
The patient swallows the catheter-balloon capsule,
which also contains a radiopaque marker assisting in
confirming its position under the gastroesophageal
junction with fluoroscopy or X-ray. Once this is ac-
hieved, the catheter is used to inject gas (nitrogen-
sulfur hexafluoride mixture) into the balloon. Each
balloon has a volume of approximately 250 cc, totaling
750cc with 3 balloons!?.

The saline/air-filled End-Ball® and the Spatz
Adjustable Balloon System (ABS) are two additional
modalities that can be used and function in similar
means to the approaches above. The SPATZ-ABS
anchoring device is unique in preventing the migration
of the balloon. This is especially advantageous when
encountering acute angles where traditional metal
anchoring modalities may not pass as easily.

LONG-TERM IMPLICATIONS

Typically, balloons are kept in place for no more than 6
mo and then removed endoscopically. Monthly follow
up is suggested for the 6 mo in which the balloon
system is in place and for a 6 month period after the
balloon is replaced. Thus, 12 mo of medical supervision
from an experienced bariatric multidisciplinary team
is required. During the appointments, an integrated
approach is used to support the patient in adhering
to the weight loss program. Specifically, goal setting,
weight management, and progress follow up is tracked
during these appointments.

As shown in the Table 1, the intragastric balloons
provided up to 25%-29% excess body weight loss at
12 mo using the various balloons.

Statistically significant and clinically pertinent
comorbid improvements were observed in patients
with diabetes, hypertension, and hyperlipidemia, and
these improvements were sustained through 48 weeks
of follow up in the REDUCE pivotal trial for the Reshape
balloons™".

Adverse events included post-implantation ac-
commodative symptoms of nausea, (as high as 86.9%),
vomiting, and abdominal pain. The most common
adverse event was early removal of the device due to
intolerance. The United States pivotal study showed a

November 28, 2017 | Volume 23 | Issue 44 |



1982-Original description of the intragastric
balloon by Nieben in Lancet

e December 1984-Garren-Edwards published
about Garren-Edwards Gastric bubble.
Approved by FDA.
e 2 other balloons were developed in Europes
1) The Taylor ballon-1985
2) Ballobes bubble 1988.
e Garren-Edwards Gastric bubble failed to show
efficacy in a prospective, randomized, double
blind, sham-controlled trial.
e Issues with mucosal ulcers, small bowel obstruction.

Manufacturer discontinued the product in 1989.

® 1991-Bioenterics develop "BIB" (BiogEnterics
Intragastric balloon). Also known as the Obalon Ballon.

® Widely used in the United Kingdom, South America, Middle
East, and Asia.

® 2004 Heliosphere bag balloon "BAG" intrduced in
Vienna, France.

© 2007 Intragrastric ballon "IGB" Introduced in Italy.

® 2007 Reshape Duo-manufactured. Used in Europe
only.

® July 28, 2015 ReShape Duo approved by FDA, after
the REDUCE pivotal trial.

® Aug 5, 2015 Orbera Balloon approved by FDA, after
the United States Pivotal study.

e Sept 8, 2016 Obalon balloon approved by FDA.

Figure 1 The history and development of Intragastric balloons: Depicting
the timeline of developed interventions and devices involved for treatment
of surgical and medical weight loss. Approvals by FDA and region specific
utilizations are highlighted, illustrating the dynamic progression of techniques in
the field. FDA: Food and Drug Administration.

4.25% rate of early removal of implanted devices™?,
Absolute contraindications for placement include
previous gastric surgery, hiatal hernia > 5 cm,
coagulation disorder, potential bleeding lesion of
the foregut, pregnancy, alcoholism/drug addiction,
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Table 1 Features of the Food and Drug Administration

approved balloons

Orbera™ Reshape® Obalon®
Delivery/ Needs endoscopy Needs Patient swallows,
insertion endoscopy X-ray
Removal Needs endoscopy Needs Needs endoscopy
endoscopy
Capacity 400-700 cc 750-900 cc 750 cc (3 balloons)
(1 balloon) (2 balloons)
Weight loss 29% EWL at 25% EWL at 25.2% EWL at
12 mo 12 mo 12 mo

EWL: Excess weight loss.

and severe liver disease. Relative contraindications
include esophagitis, Crohn’s disease, NSAID use, and
uncontrolled psychiatric illnesses.

Balloon deflation has become a rare event since
manufactures have improved the design of the
devices. However, it is still imperative that patients and
providers remain aware of this possibility and the need
for immediate removal to avoid balloon migration.

ReShape Integrated Dual Balloon System

The REDUCE trial showed deflation in up to 6% of
patients and an absence of migrations. In order to
detect the presence of deflation, the ReShape system
monitors change in the color of urine from normal to
blue-greent,

Orbera Intragastric Balloon System

Studies using the Orbera Intragastric Balloon System,
showed an absence of any spontaneous deflations.
Deflation in this system can be detected through
patient-stated loss of satiety or weight changes,
however, common practice dictates a relatively easy
means of detection through monitoring the change in
urine output.

The Obalon System did not report any deflations
in the 336 patients that were studied as a part of the
SMART clinical trial.

Overall, the newly FDA approved intragastric
balloons provide a viable option for weight loss in
patients with BMIs between 30-40 kg/mz. Studies have
documented cases in which treatment with intragastric
balloons have shown to incur better weight loss than
diet and lifestyle modification alone. However, there is
still much controversy on this topic, and the evidence
is inconclusive for definitive guidelines, thus, further
long-term monitoring and randomized control trials
are needed to quantify benefits. The added benefit
of patients being able to avoid surgical procedures
such as gastric bypass or sleeve gastrectomy allows
for this modality of treatment to appeal to certain
patient groups. These may include patients that are
not adequately fit or prepared to undergo a surgical
procedure. It is imperative, however, to understand
that the balloons work best when placed and cared

November 28, 2017 | Volume 23 | Issue 44 |



Vlyas D et a/. Gastric balloons for weight loss

for by an experienced multidisciplinary bariatric team,
well equipped with not only handling complications of
balloons but providing dietary and emotional support
to these patients. Ultimately, these new devices have
the potential to serve as a novel instrument in the tool
box of the bariatric surgeon.

APPROACH LIMITATIONS

One of the biggest concerns noted is that the balloons
are unable to provide long term, substantial weight loss
when compared with traditional bariatric procedures.
The bypass and the sleeve provide up to 60%-75%
EWL at 1 year, when compared to the 25%-30% EWL
with the balloon. Patients with substantially higher
BMIs looking for a durable procedure for sustained
weight loss may not benefit from the balloons. In
addition, the co-morbidity resolution profiles of the
gastric bypass and sleeve gastrectomy are superior to
that of the balloons. It may be premature to compare
rigorously tested established surgical procedures to the
newly approved less invasive gastric balloons. Overall,
the balloons have the potential to serve as a powerful
tool in select niche patient populations.

RECENT CONTROVERSIES

Recently, a few cases have been documented
by the FDA entailing five deaths with liquid-filled
intragastric balloon systems used to treat obesity
since 20164, Of these deaths, four involved the
Orbera Intragastric Balloon System and one involved
the ReShape Integrated Dual Balloon System.
The FDA, however, has also stated that the “root
cause” of these case fatalities is not known, as the
evidence only depicts a one month or less temporal
relationship between balloon placement and death. It
was thus uncertain if the cause of death was gastric
or esophageal perforation, intestinal obstruction, or
through an alternate means. As further study into
the controversy unfolds, it is important to note the
possibility of significant confounding variables such as
pre-existing morbidities, operator placement errors,
and spontaneous overinflation, in determining the root
cause of the recent case fatalities.

CONCLUSION

In order to better advance patient care and diagnostic
as well as therapeutic approaches in gastroenterology,
a meticulous analysis of endoscopic modalities is
warranted. There is still much controversy regarding
the post-intervention effects, however, modern
advances have come a long way since the origin of the
intragastric balloon, as highlighted in Figure 1. With
new technologies and innovative devices such as the
intragastric balloons, one has to be mindful about the
legal aspects of introduction of the device and hospitals
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and clinics may need to institute a peer review process
for credentialing and quality assurance purposes!*>*°.,
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