
30  Copyright © 2016 Korean Society of Gastrointestinal Endoscopy 

REVIEW
Clin Endosc  2016;49:30-36
http://dx.doi.org/10.5946/ce.2016.49.1.30
Print ISSN 2234-2400 • On-line ISSN 2234-2443

Novel Endoscopic Management of Obesity
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Endoscopic procedures have been well-documented in the obesity field, but have not yet reached a sufficient level of evidence as stand-
alone methods for treating obesity. It is unclear if they should take over. Although expanding, the array of bariatric surgical techniques 
does not fully meet the current needs, and there are not enough resources for increasing surgery. Surgery is avoided by a majority of 
patients, so that less aggressive procedures are necessary. For the time being, relevant endoscopic methods include intra-gastric balloons, 
gastric partitioning (Endo-plication), and the metabolic field (Endo-barrier). Surgical novelties and basic research are also important 
contributors owing to their potential combination with endoscopy. Conditions have been listed for implementation of bariatric 
endoscopy, because innovation is risky, expensive, and faces ethical challenges. A scientific background is being built (e.g., hormonal 
studies). Some techniques require additional study, while others are not ready but should be priorities. Steps and goals include the 
search for conceptual similarities and the respect of an ethical frame. Minimally invasive bariatric techniques are not ready for prime 
time, but they are already being successful as re-do procedures. A time-frame for step-strategies can be defined, and more investments 
from the industry are mandatory. Clin Endosc  2016;49:30-36
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INTRODUCTION

Endoscopists are already successful at treating obese pa-
tients, who are more at risk of gastrointestinal (GI) diseases 
such as cancer than the general population, and assessing 
their GI condition before bariatric surgery. They are also 
increasingly efficient when helping with postoperative 
complications such as leaks, stenosis, or weight regain after 
various bariatric procedures. Moreover, it seems today that 
they may claim a role in primary treatments of obesity, 
while purely endoscopic methods are available and upgrad-
ed on a regular basis. As recently stated by the American 
Society for Gastrointestinal Endoscopy (ASGE), endoscop-

ic bariatric therapies offer a viable, safe alternative for pa-
tients who have been unsuccessful at weight loss with diet 
and exercise. They may also be appropriate for patients who 
are not suitable for, or are unwilling to undergo, a more in-
vasive surgical procedure.1

If bariatric endoscopy may be viewed as a competitor to 
bariatric surgery, current trends suggest the development 
of combined strategies as well as mutual assistance when it 
comes to procedures that require both endoscopic and sur-
gical skills. Although expanding, the array of bariatric tech-
niques does not meet the current needs of morbidly obese 
patients (class II to III obesity). Resources for spreading this 
type of surgery are lacking, while more basic and general pro-
cedures are not even available throughout the world. Besides, 
they are often disregarded by a majority of patients because 
they are deemed “excessive.” Somehow, futile quarrels and sur-
gical discrepancies are abundant, for example: should we do a 
hiatal hernia repair in the mean time as a sleeve gastrectomy? 
Should we only do the regular Roux-en-Y gastric bypass or 
can we afford the Omega-loop bypass? In the meantime, and 
paradoxically, bariatric surgery claims to expand its bound-
aries, for instance taking on class I obesity (International Fed-
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eration for the Surgery of Obesity and Metabolic Disorders 
[IFSO] Statement, 2014).2 All of this points to the need for 
less aggressive procedures. Seeking less aggressive strategies 
requires investments into innovative procedures. They are, 
however risky, expensive, and face ethical challenges. Several 
issues have been raised: Should minimally invasive procedures 
take over? When and how should this happen? Do procedures 
deriving from metabolic surgery have a priority in this re-
spect?

NEW ENDOSCOPIC MANAGEMENT OF 
BARIATRIC PATIENTS

Endoscopy among bariatric technologies 
Endoscopy as an obesity treatment needs the input of 

other sources. Typical surgical concepts as well as new ones 
are valuable assets because they make it possible to establish 

benchmarks and fruitful combinations. One may cite new 
concepts like digestive neuro-stimulation (theoretically adapt-
able endoscopically), new operations (e.g., laparoscopic greater 
curve plication, a debatable procedure, but with highly rele-
vant endoscopic applications; sleeve gastrectomy associated 
with ileal transposition). New technical approaches are on the 
spot as well (e.g., single incision laparoscopic surgery, robotic 
adjunction). Three-dimensional and/or enhanced imagery 
augment the vision, hence reducing the skills that are required 
for delicate operations. Last but not least, research is being 
carried out regarding operations in-between surgery and 
endoscopy, typically the natural orifice transluminal surgery 
procedures, e.g., gastro-jejunal anastomosis through stents or 
magnets.

On the other hand, other fields will contribute to any bar-
iatric procedure, such as patient monitoring (smartsensing) 
results from the rapidly progressing field of internet on things 
business. Although in its infancy, the possibility to continu-

Table 1. Current Endoscopic Devices for Obesity Treatment

T   ype of endoscopic bariatric  
devices

Clinical evidence/
efficacy (0 to +++)

Active/promotea)

(yes/no)
Adverse eventsb) 

(0 to +++)
Attractivenessc)

(0 to +++)

Obstructing/emptying

Intra gastric balloon (ORBERA) +++ Y ++ ++

Swallowable balloons + N + +++

Refilling-balloons ++ Y + ++

Duo-shape balloon ++ Y + ++

Trans-pyloric shuttle 0 N + +

Satisphere 0 N + +

Endo-aspire + Y + +

Partitioning

POSE ++ Y + ++

OVERSTITCH ++ Y + +++

TOGA ++ N + +++

ACE + N + ++

TERIS 0 N + +

Metabolic

Endo-barrier ++ Y ++ ++

Fractyl 0 N ? ++

Magnet jejuno-ileal bypass 0 N ? ++

Bypass failures

P artitioning and anastomosis  
reduction (various devices  
included above)

+++ Y + +++

The comments and notations reflect the author’s opinion in 2015, in the absence of conclusions from a consensus panel.
a)Actively promoted: if not, too early (no sales, no authorizations, e.g., Food and Drug Administration, CE-mark) or temporarily abandoned 
(due to medical and/or financial issues); b)Adverse events: data from the literature or at least preliminary reports/abstracts; c)Attractiveness: 
subjective assessment of the current position of the device among competitors.
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ously monitor several health parameters could find potential 
applications in obese patients, before or after any kind of 
weight-loss procedure. Coaching tools are not to be ignored 
in a time when the importance of physical activity is stressed 
more often (e.g., vibrating platforms).

Biology and pharmacotherapy are the subject of ever ongo-
ing efforts. So far, no drug has challenged the results of sur-
gery, but some are currently being tested and even drugs that 
have been discarded have been proven useful in combination 
with bariatric techniques. Moreover, fundamental research has 
benefited from surgery and could contribute to weight-loss by 
itself; for instance, microbiota transplantation or brown tissue 
manipulation. 

Endoscopy 
Several options have been tested since the balloon in the 

eighties. None of them has yet fulfilled the requirements of 
a typical bariatric treatment, with sustained weight-loss and 
regression of comorbidities in the long run. Understandably, 
they may act as a bridge to more complex surgical procedures 
and/or attract patients who are not eligible for surgery. Count-
less procedures have been initiated, but so far very few have 
met efficacy criteria with published results. They are summa-
rized in Table 1.

(1) Intra-gastric balloons: the initial prototypes were not 
satisfactory, but since the early nineties one may consider 
that these devices are reliable. They are usually implanted for 
6 months. Only the ORBERA balloon (Apollo Endosurgery 
Inc., Austin, TX, USA) has been thoroughly reviewed, and 
was recently analyzed by the ASGE, with a systematic review 
and meta-analysis using diagnostic and therapeutic thresholds 
established in 2012 as a part of its preservation and incorpo-
ration of valuable endoscopic innovations initiative. Based 
on a meta-analysis of 17 studies including 1,638 patients, the 
% excess weight loss (EWL) at 12 months was 25.44% (95% 
confident interval [CI], 21.47 to 29.4), with three randomized 
control trials (RCTs; difference in % EWL of 26.9% in favor of 
balloon over control).1 While mostly deemed a safe procedure, 
one must not forget the adverse events that may occur with a 
balloon (Fig. 1).

Outside of the familiar and still popular ORBERA, new bal-
loons have been released that aim at longer duration. This can 
be achieved through refilling the balloon, for instance with 
the SPATZ balloon (Spatz FGIA Inc., Jericho, NY, USA),3 or 
designing a double-balloon volume (DUO-SHAPE Balloon; 
Reshape, San Clemente, CA, USA).4 Perhaps the most inter-
esting devices will be the ones that can be swallowed without 
endoscopy and anesthesia (OBALON; Obalon Therapeutics, 
Carlsbad, CA, USA),5 and even possibly self-excreted (ALLU-
RION-ELIPSE, unpublished data; Allurion Technologies, El 

Segunto, CA, USA).
(2) Gastric partitioning achieved by endoscopic means 

is a new concept that might be the most promising. Theo-
retically a fully stapled pouch such as achieved by surgical 
means can be transposed through endoscopy. This has even 
been performed with a device that no longer exists (TOGA; 
Satiety Inc, Palo Alto, CA, USA).6 For the time being, the 
most promising technique seems to be gastric plication, 
with two competing devices: USGI-POSE (USGI Inc., San 
Clemente, CA, USA) and APOLLO-OVERSTITCH (Apollo 
Endosurgery Inc.). The first one ensures a partial plication 
with separated transmural stitches and anchors placed along 
the upper part and the antrum (Fig. 2). The second uses sev-
eral full-thickness stitches in a triangular pattern, cinched 

Fig. 1. A rare complication after gastric balloon: presence of a bezoar with 
gastric dilatation.

Fig. 2. Endoscopic view of a POSE (USGI Inc.) procedure after 2 years. 
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together and repeated along the fundus six to eight times 
(Fig. 3). Both have been initially tested as re-do procedures 

for weight-regain after gastro-jejunal bypass, reducing the 
size of a gastric pouch, and/or gastro-jejunal anastomosis.7 
While the first entails deep and reliable plications, the sec-
ond ensures a more global shrinking of the lumen with few 
gaps, and thus may be compared to a bariatric surgical pli-
cation (Fig. 4). The most recent and significant experiences 
with primary cases have been reported by Espinos et al.8 
(USGI) in 2013, and Lopez-Nava et al.9 (Apollo) in 2015. 
Espinos et al.8 reported 45 patients with a follow-up of 6 
months. Mean % total body weight loss (TBWL) was 15%. 
Lopez-Nava et al.9 reported 50 patients, 13 with a follow-up 
of more than 1 year. The procedure duration averaged 66 
minutes. All patients were discharged within 24 hours, 
and there were no adverse events. Mean % TBWL was 
19.0%±10.8%.

(3) The metabolic field: these techniques aim at mimicking 
the metabolic effect of the surgical gastric bypass on type 2 
diabetes, which relies mostly on duodenal exclusion from 
food passage. Duodeno-jejunal bypass-sleeve (DJBS), also 
called Endo-barrier (Fig. 5), has been the most studied of 
the new devices for the past few years, and has also elicited a 
comprehensive report from the ASGE. It consists of a 60 cm 
jejunal tube that is anchored to the proximal duodenum and 

Fig. 3. Immediate postoperative X-ray control after an OVERSTITCH (Apollo 
Endosurgery Inc.) procedure.

Fig. 5. Endo-duodeno-jejunal bypass.

Fig. 4. Endoscopic view after surgical gastric plication.
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retrieved 12 months later. Three studies including 105 patients 
have shown a % EWL of 35.3% at 12 months, and four RCTs 
showed a difference in % EWL of 9.4% in favor of DJBS.1 
The experimental technique of duodenal resurfacing aims to 
achieve the same goal.

(4) Other devices can be mentioned but have not yet gener-
ated enough data: the Endo-ASPIRE consists of an endoscop-
ically-placed gastrostomy tube and siphon assembly.10 The 
food is conveniently stored and then flushed. Patients aspirate 
gastric contents 20 minutes after meal consumption, remov-
ing about 30% of ingested calories. Trans-pyloric materials are 
also being experimented with, as well as various intra-luminal 
restrictive devices.

CONDITIONS FOR THE SUCCESS OF 
ENDOSCOPIC MANAGEMENT

When?
(1) Conditions can be listed, that mostly pertain to occa-

sional circumstances. Companies and physicians alike have to 
overcome numerous barriers, which are present throughout 
the development process. Regarding endoscopic devices, these 
barriers are particularly important. Many events are in a po-
sition to kill an innovative device: If the market has not been 
clearly identified, or is too small, sales will not meet the expec-
tations; likewise if the device is too complex, or too expensive 
for its application. Many interesting devices can be stalled if 
investors do not want to finance inevitable delays or if regula-
tory bodies request additional trials. Clinical results may not 
pass reimbursement thresholds. The adoption of a new device 
can take longer than anticipated, and training for experienced 
physicians might be complicated. Last but not least, any start-
up can be purchased by a major company in order to elimi-
nate competition. 

(2) A strong scientific background regarding bariatric 
endoscopy is being built. For instance, hormonal studies 
are already available,11,12 which suggest more or less strong 
metabolic effects that could match those of surgery. This will 
allow for valid comparisons between endoscopic and sur-
gical techniques. De Jonge et al.11 have shown that after 24 
weeks of implantation of the Endo-Barrier, patients had lost 
12.7±1.3 kg (p<0.01), while hemoglobin A1c had improved 
from 8.4%±0.2% to 7.0%±0.2% (p<0.01). Both fasting glucose 
levels and the postprandial glucose response were decreased 
at 1 week after implantation and remained decreased at 
24 weeks. In parallel, the glucagon, glucagon-like peptide 1, 
and glucose-dependent insulinotropic hormone responses 
decreased and insulin levels did not change significantly.11 
Mathus-Vliegen and de Groot12 have studied the effects of a 

balloon in 42 patients. In group 1, basal cholecystokinin (CCK) 
levels decreased but meal-stimulated responses remained un-
changed after 13 weeks of sham treatment. In group 2, basal 
and meal-stimulated CCK levels decreased after 13 weeks of 
balloon treatment. At the end of the second 13-week period, 
when group 1 had their first balloon treatment, they duplicat-
ed the initial 13-week results of group 2, whereas group 2 con-
tinued their balloon treatment and reduced meal-stimulated 
CCK release. Both groups showed reduced meal-stimulated 
pancreatic polypeptide (PP) secretions at T1 and T2 compared 
to T0. Changes in diet composition and VAS scores were simi-
lar. Improvements in glucose homeostasis partly explained the 
PP results.12

(3) One may consider techniques that are ready but require 
additional studies, e.g., Endo-barrier, Endoplication, and En-
do-ASPIRE. On the other hand, some are not yet available 
(or not anymore) but they could become a priority provided 
research is carried out, e.g., Endo-rings (TERIS device; Baro-
sense, Menlo Park, CA, USA),13 Endo-stapling (ACE method; 
Boston Scientific Corporation, Natick, MA, US),14 Transpy-
loric Shuttle (BAROnova, Goleta, CA, USA),15 the Satisphere 
method,16 and duodenal resurfacing (FRACTYL, unpublished 
data; Fractyl, Waltham, MA, USA).

(4) Facing the criticism of those in favor of surgery for ev-
eryone is not the least important issue! The current and most 
common position from the bariatric surgical community 
states that the efficacy, durability, and long-term clinical utility 
of endoscopic procedures remain to be established.2 Although 
essentially true, this statement overlooks the fact that a ma-
jority of obese patients eligible for surgery reject these proce-
dures and/or do not have access to them.

SHOULD THEY TAKE OVER AND HOW? 
FIGURING THE STEPS AND GOALS

A breakthrough from the basic research field is highly an-
ticipated, and could come from any biological/drug research. 
Unfortunately, it is not likely soon. The implementation of 
stepwise strategies, making use of new and old techniques, 
some endoscopic, some surgical, represents what is actually 
done for the time being. Conceptual similarities are useful 
when figuring out such strategies. Likewise, adjacent technol-
ogies (e.g., smartsensing for monitoring, or the development 
of robotic platforms useful for endoscopy and surgery alike) 
could be proven instrumental. Solutions are currently tested 
under many forms.

We may also assume that one “good shot” could be enough 
in the near future, i.e., the success of a single endoscopic de-
vice among those that are currently being tested. This could 
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come from one of the available tools. Among the devices pre-
sented above or under development, we feel entitled to select 
three that are particularly promising: (1) the new balloons, 
e.g., swallowable ones; (2) the endoscopic plication; and (3) 
the metabolic asset Sleeve Endobarrier.

(1) The ethical frame should be kept in mind all along. Ac-
cording to the American Society for Metabolic and Bariatric 
Surgery, the implementation of such new devices should be 
limited to clinical trials and peer-reviewed protocols.17

(2) For the time being, most of the current techniques 
that fit into this description have rather short-term effects, 
which are strongly influenced by external factors in a much 
more important way than regular bariatric surgeries. Atyp-
ical weight-loss trajectories may be observed more often 
in minimally invasive methods that achieve less important 
weight-loss. Short-term effects may be described under the 
term “micro-trajectories”: 3- to 6-month periods are com-
monly analyzed in this field versus 1 year-period in typical 
surgical procedures. Micro-trajectories cannot be predicted 
the same way regular surgical trajectories are. The exis-
tence of an “on-off” pattern (the device being active or not 
for a variable duration) makes it more complex to analyze 
weight-loss curves. Such an effect can be observed in typical 
surgical procedures as well (e.g., gastric banding, gastric 
neuro-stimulation). Paradoxically, weight-loss may be 
de-connected to the “on-off” pattern in some cases; for in-
stance, some patients continue losing weight when a balloon 
has been removed. Should we introduce new methods of 
evaluation when it comes to minimally invasive techniques? 
Can we define the causes of atypical trajectories (possibly 
control effects, center effects, or behavioral effects)? Caution 
is in order when evaluating the benefits of a given technique 
and its safety profile, and when designing the methods for 
RCTs of obesity treatment.

CONCLUSIONS 

Most minimally invasive or endoscopic techniques for obe-
sity treatment are not ready for prime time and require more 
observational or randomized studies, at least concerning pri-
mary procedures. However, they are already being successful 
as re-do procedures in cases of surgical failure. A time-frame 
for step-strategies can be defined, allowing better long-term 
results and a favorable risk/benefit ratio. One must advise 
caution and warn that re-do after endoscopic techniques 
might be more difficult than anticipated. 

Keeping in mind a “bariatric schedule” and the necessity 
of experimenting with combinations, we assume that one 
success among some of the current devices that are being de-

veloped and tried could change our expectations, and attract 
investors. 
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