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Abstract

Purpose Obesity and its related severe comorbidities are increasing rapidly. The duodenal-jejunal bypass is an endoscopi-
cally implanted device (mimicking the Roux-en-Y gastric bypass) developed to support weight reduction and improve type
2 diabetes control.

Materials and Methods Retrospective data analysis of consecutive patients undergoing duodenal-jejunal bypass (EndoBar-
rier®, DJB) implantation between 2013 and 2017 was performed to evaluate safety as well as short- and long-term efficacy.
Results One hundred and twenty-one patients (mean BMI of 43.1+7.2 kg/m? and weight of 138.2 +28.6 kg) underwent DJB
implantation. The mean dwelling time was 15.5 months, the mean total body weight loss (%TBWL) after explantation was
10.3% +7.9% (14.2 kg, p <0.0001), and the mean BMI was 39.5 +7.3 kg/m* (p <0.0001). There was no significant weight
gain 24 months after the explantation. Seventy-seven patients had type 2 diabetes mellitus (T2DM) with a mean HbAlc
before implantation of 5.6% (n=52). The mean HbA ¢ after explantation was 5.1% (p=0.0001). Significant reductions in
transaminase and lipid levels before and after explantation were observed. One complication occurred during implantation
and another during explantation. In 16 patients, the device had to be extracted earlier than expected (7 for severe adverse
events and 9 for adverse events; 13.2%).

Conclusion Despite an evident rate of adverse events, the DJIB shows promise as a weight-loss procedure. Our results show
that some patients implanted with the device maintained reduced weight even 24 months after explantation, while many
improved T2DM control.

Keywords Bariatric - Obesity - Type 2 diabetes mellitus - Endoscopy - Duodenal-jejunal bypass

Introduction
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affect millions of people worldwide. Despite the consider-
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e Type 2 Diabetes Mellitus improvement.
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with the condition continues to increase rapidly. In 2019, the
estimated percentage of overweight and obese individuals

e High rate of complications. in the European population was 53% and 17%, respectively
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A sedentary lifestyle, processed food, a high-calorie diet,
low physical activity, economic growth, and industrialization
are the major factors that contribute to the growing increase
in incidence and consequent impaired quality of life. Obesity
and overweight are closely connected to severe comorbidi-
ties such as type 2 diabetes (T2DM), hypertension, myocar-
dial infarction, stroke, fatty liver disease, depression, and
cancer [6-8].

Bariatric procedures such as intragastric balloons, laparo-
scopic sleeve gastrectomy, and the Roux-en-Y gastric bypass
(RYGB) are effective methods for treating obese patients and
reducing the impact of obesity-related comorbidities [9—11].
Despite of the effect of bariatric procedures, new effective
alternatives to these procedures are still needed. EndoBar-
rier® (EB) is an endoscopically placed device (consisting of
a flexible 60-cm sleeve) that mimics the RYGB bypass. The
underlying hypothesis of the EB technology is to emulate
the effects of bariatric bypass surgery without the necessity
of undergoing an actual surgical operation. It is postulated
that this device can lead to a reduction in nutrient absorp-
tion, changes in gut hormones, and shifts in the composition
of the gut mikrobiota. Based on the findings of previous
studies, EB (duodeno-jejunal bypass) appears an effective
procedure for supporting weight loss and improving gly-
caemic control DM patients. Studies have also shown a non-
negligible risk of possible complications [12—-14]. Our aim
was to evaluate the effectiveness and safety of the duodenal-
jejunal bypass (DJB) in the treatment of obesity and T2DM.

Methods
Design and Population

Patient data were collected retrospectively. We analyzed 121
patients consecutively implanted with a DJB device (EB, GI
Dynamics, Boston, USA) between 2013 and 2017. Our study
was primarily aimed at assessing the safety and efficacy of
the device. Main inclusion criteria was BMI>27 kg/m?>. All
participants gave their informed signed consent. The study
was authorized by the ethics committee.

Data Management and Statistical Analysis

Data on patient demographics, anthropometric factors, age,
gender, body weight, body mass index (BMI), waist circum-
ference, and % TBWL before implantation and at the time of
explantation were collected. Endoscopic procedure protocols
as well as complications during placement and extraction of
the implanted device were monitored. Patients were followed
for 2 years.

Statistical analysis was performed using IMP®, ver-
sion 16 (SAS Institute Inc., Cary, NC, USA). Descriptive
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statistics consisted of absolute and relative frequencies as
well as mean with standard deviation. Differences between
time periods were compared using McNemar’s test (cate-
gorical parameters) and the one-sample Wilcoxon or paired
t-test (continuous parameters). Relations between continu-
ous variables were measured using Spearman’s rank correla-
tion coefficient. Results with a two-sided p-value <0.05 were
considered statistically significant.

Device Effectiveness and Safety

EB effectiveness was determined according to %TBWL
and changes in BMI. For patients with T2DM, changes in
HbA Ic were used. We documented all adverse events occur-
ring during device implantation and explantation. Adverse
events were subsequently graded according to the Common
Terminology Criteria for Adverse Events (CTCAE), version
5.0 [15].

Device Implantation/Explantation Procedure

The DJB was implanted by three specialist endoscopists (ten
years of experience each). Before implantation, an upper
GI endoscopy was performed to ensure no contraindication
for implantation. A 60 cm long thin plastic liner is loaded
preloaded in a deliver system, which is introduced over a
guidewire into the duodenum bulb according to protocol
instructions. The device is expanded down to the proximal
jejunum. The device is fixed in the duodenum bulb via a
metal ring at the its upper end (Fig. 1.). General anesthesia
was administered with propofol, under the supervision of an
anesthesiologist and an anesthesia nurse. The average dura-
tion of the procedure was approximately 50 min. The posi-
tion of the device was confirmed by endoscopy and fluor-
oscopy. The device was initially implanted for an expected
duration of 12 months. Upon completion of this period, it
was removed under general anesthesia, a procedure that typi-
cally lasted an average of 25 min. All patients received edu-
cation on nutrition and were instructed to follow a suitable
diet following device implantation. Proton pump inhibitors
(PPIs) were started prior to implantation and continued for
the entire duration of the DJB implantation until one week
after explantation. This preventive measure aimed to reduce
the risk ofcomplications from mucosal injury.

Results

We retrospectively analyzed all consecutive patients
implanted with an DJB between 2013 and 2017. Accord-
ing to standard protocol, a dwelling time of 12 months was
prescribed. Our group comprised a total of 121 patients (89
men and 32 women), with a mean age of 51 years. The mean
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Fig.1 EndoBarrier placement diagram

Table 1 Basic demographics of the study population

Basic demographics — baseline Number %
of patients
(n=121)
Men 89 73.5
Women 32 26.5
Age (mean, years) 51
Weight before implantation (mean, kg) 138.2

BMI before implantation (mean, kg/m?) 43.1

Mean dwelling time (in months) 15.5

Type 2 diabetes mellitus 77 63.6
Complications of type 2 diabetes mellitus 22 28.5
Arterial hypertension 84 69.4
Dyslipidaemia 38 314
Thyropathy 17 14.0
Living in urban area 91 75.3
Living in rural area 30 24.7
Alcohol consumption 86 71.0
Active smoking 25 20.6
Education — primary 5 4.2
Education — secondary 58 47.9
Education — university 58 47.9

follow-up were 24 months. Complete demographic data are
given in Table 1.

The mean DJB dwelling time was 15.5 months (min=0.2,
max =66.6). One hundred patients completed or exceeded
the 12-month dwelling period (82.6%). Of these, 14 patients
reached 24 months (11.6%). One patient decided to continue

using the DJB device (0.8%), despite medical advice. In 21
patients (17.3%), the liner was extracted before the 12-month
period: 9 due to adverse events (dyspepsia, abdominal dis-
comfort; 7.4%), 7 due to severe adverse events (5.8%), and
5 by request due to low weight loss (4.1%).

Weight Control

The mean weight before DJB implantation was
138.2+28.6 kg (range 79-210) and the mean BMI was
44.1 +7.2 kg/m? (range 29.5-62.0). The mean weight
at the time of device explantation was 123.9 +28.8 kg
(range 70-210), the mean BMI was 39.5+7.3 kg/m2
(range 26.4-64.8, mean difference: -4.6 +0.34 kg/mz;
p<0.0001), and the mean weight change was 14.2+11.6 kg
(p<0.0001). The mean %TBWL was 10.3% +7.9% (14.2 kg,
p<0.0001). The mean weight one year after implantation
was 122.2 +27.1 kg. The mean difference between the
weight before implantation and the weight one year after
implantation was -13.3 +11.2 kg (9.6%). The mean weight
two years after implantation was 124.2 +25.5 kg. The weight
loss remained almost the same two years after explantation
(-11.1+20.3 kg, p<0.0001; Graph 1) and there was only
small weight gain which was not significant two years after
explantation (mean weight after 1 year 118.5 kg vs. 120 kg
after 2 years; p>0.05). There was a significant correla-
tion between dwelling time (in days) and weight reduction
(Spearman p=0.31, p <0.0001). There was no correlation
between weight reduction and educational intervention
(p=0.35) or patients with/without T2DM (p =0.88).

Type 2 Diabetes Mellitus

T2DM was present in 77 patients (63.6%); 22 patients
(28.5%) had existing complications of T2DM. The mean
HbA 1c before device implantation was 56.8 +20.1 mmol/
mol (5.68%) (range 33-114, n=>52). Mean glycaemia before
implantation was 8.6 +3.4 mmol/l (min. 4.75 mmol/l, max.
24.6 mmol/l; n=>54). Thirty two T2DM patients finished the
24 month follow-up. Detailed data on T2DM treatment are
given in Table 2.

Three months after device implantation, the mean HbAlc
level was 5.4% +1.6%. Six months after device implantation,
the mean HbAlc level was 5.3% +1.5%. At device explan-
tation, the mean HbAlc level was 5.1% + 1.4%. The mean
glycaemia level at explantation was 7.5 +2.4 mmol/l (min.
4.7 mmol/l, max. 15.3 mmol/l). The mean level of HbA1lc 6,
12, 18, and 24 months after explantation was 5.7% + 1.6%,
6.2%+1.5%, 6.0% +1.5%, and 5.5% + 1.5%, respectively
(Table 3) (Graph 2). There was a significant reduction in
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Graph 1 Sustained weight loss
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Table2 T2DM treatment Complications
T2DM treatment n=177 %
Only one complication occurred during DJB implanta-
Diet 12 15.6 tion involving a device that failed to expand properly. The
Peroral antidiabetics (PAD) 43 55.8 case was resolved with the implantation of a replacement
Insulin 13 16.9 device. Similarly, only one complication occurred during
Insulin+PAD 9 11.7

HbA 1c before device implantation and after device explanta-
tion (p=0.0001; n=52).

Liver Enzymes and Lipid Panels

Levels of transaminases and serum lipids were examined
before and after DJB implantation/explantation, (Supplemen-
tary File 1, Tables 1 and 2). There was a significant change in
liver enzymes (AST, ALT — p<0.0001, GGT — p=0.0002) and
lipid panels (LDL, cholesterol — p <0.0001, HDL — p=0.018,
TAG — p=0.013) before implantation and after explantation.
There was no significant change in ALP or bilirubin.

DIJB explantation where the proximal part of the device rup-
tured into two parts, both of which were later successfully
extracted. The DJB had to be extracted earlier in 16 cases
(13.2%), categorized as adverse events (AE; n=9, 7.4%) and
severe adverse events (SAE; n="7, 5.8%) (Table 4). Most of
the adverse events were mild (Table 5). Four patients required
hospitalization due to bleeding, with two experiencing sig-
nificant hemorrhaging that necessitated blood transfusions.
Another patient presented with mild edematous pancreatitis.
One case of obstruction was successfully resolved through
the extraction of the device, circumventing the need for surgi-
cal intervention. Additionally, one patient developed a sizable
liver abscess (9.5 cm), which was addressed through ultra-
sound-guided percutaneous drainage and antibiotic treatment.
Five devices were removed by request due to low weight loss
(n=5,4.1%).

Table 3 HbAIc and glycaemia

” i . T2DM: HbAlc and glycaemia Follow-up
levels in patients with T2DM
Before At explantation 6 months 12 months 18 months 24 months
implantation (n=46) (n=30) (n=38) (n=32)
Glycaemia 8.6 7.5
(mmol/l,
mean)
(n=54)
HbAlc (%, 5.6 5.1 5.7 6.2 6.0 5.5
mean)
(n=52)
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Table 4 Early extraction of DIB due to severe adverse events

Adverse events Number
of patients
(n=9)

Epigastric pain 4

Nausea 3

Abdominal discomfort 1

Vommiting 1

Table 5 Early extraction of DJB due to severe adverse events

Number of
patients (n=7)

Early extraction for SAE

Liver abscess 1 drainage
Obstruction 1 Device extraction
Bleeding 4 2 significat bleeding
Pancreatitis 1 Mild pancreatitis
Discussion

Endoscopic procedures now play an increasingly impor-
tant role in obesity treatment, which remains a complex
challenge. Endoscopic treatment of obesity results in
higher weight reduction than pharmacotherapy and, at the
same time, fewer complications compared to the standard
surgical approach [4]. Intragastric balloons have demon-
strated promising outcomes in weight reduction, achiev-
ing around a 15% decrease in comparison to placebos.
This method, involving a straightforward implantation
and removal process, contrasts with the more commonly
performed surgical approach—sleeve gastrectomy [16].

Sleeve gastrectomy tends to result in more substantial
weight loss, ranging from 33% up to an impressive 90%
[17-19]. Pharmacological therapy (GLP-1 agonists) rep-
resent a promising and effective new pharmacological
approach to obesity treatment. There may be potential
for a combined approach utilizing both therapies [20].
Our retrospective analysis revealed a median %TBWL of
10.3% and a mean weight loss of 14.2 kg (p <0.0001). In
2017, Forner et al. conducted a study involving one of the
largest cohorts of patients treated with DJB. In total, 114
devices were implanted between the years 2012 and 2015.
Patients were treated for a mean duration of 51.1 weeks
(12.7 months), with 24% of patients undergoing early
explantation before the prescribed 12-month period (due
to adverse events.). The mean total body weight change
was 12.0+8.6 kg (p <0.001), the mean BMI change was
42+32 kg/m2 (p<0.001), and the mean %$TBWL was
10.5+7.3% [12]. In 2018, Patel et al. published the results
of multicentric trial with 45 patients (BMI 30-50 kg/m?)
recruited, 31 patients (69%) completed the prescribed
12-month dwelling time. Ater twelve months the mean
weight loss was 15 kg (p <0.05) and BMI had reduced by
4.9 kg/m® (p <0.005). Results for %TBWL and %EWL
were not reported [14]. A randomized controlled trial by
Ruban et al. compared differences between DJB patients
(n=285) and controls (n=2385). At 12 months, 24.2% of
patients achieved a minimum 15% TBWL compared to the
control group (3.7%) (p=0.001), while 57.6% exceeded a
10% TBWL compared to controls (22.2%). There were no
differences in weight loss after 24 months in either group
(p=0.76) [21]. The mean weight losses reported in the
above studies were comparable.

In our study, we observed a reduction in HbAlc and
glycaemia. The reduction in HbAlc after explantation was
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significant (5.6% versus 5.1%, p <0.0001). Based on follow-
up results, there was a continuous rise in HbAlc of 5.7% and
6.2% at 6 months and 12 months, respectively. Forner et al.
reported a mean baseline HbAlc of 6.7+2% in 38 patients
with type T2DM (33.3%). At follow-up (14.7 months),
the mean HbAlc was 6.6 + 1.8%, correlating with a mean
change of 0.006 +0.9% (p=0.971) [12]. Patel et al. observed
a significant reduction in HbAlc after 12 months in their
group of 45 patients. The mean HbA 1c reduction was 0.8%
(p <0.05), occurring as early as 3 months after insertion
(0.9%). After explantation, HbAlc levels remained stable
[14]. Ruban et al. found no significant reduction in HbAlc
in either of their groups at 12 and 24 months (p=0.71) [21].
All of the above studies (except of Forner et al. and Ruban
et al.) reported a greater decrease in HbA1c at device explan-
tation. After explantation, a rise in HbAlc was observed
across all studies.

In our study, there was a significant reduction in almost
all liver enzymes and lipid panels before implantation and
after explantation. Forner et al. and Ruban et al. documented
significant reduction in liver enzymes and also in lipid
metabolism (p <0.001) [12, 21]. In all studies, weight loss
was associated with decreased liver enzymes and improved
lipid metabolism.

In our patient cohort, 100 patients completed the pre-
scribed 12-month dwelling time, with 14 reaching the
24-month mark. After 2 years of follow-up, the mean weight
loss was still significant (-11.1+20.3 kg, p <0.0001). Of the
DIJB studies published to date, our study boasts the long-
est follow-up period (despite a fall-off in data) of patients
treated with the device. Forner et al. followed patients for
a mean of 34 +22 weeks after device removal. In patients
followed for 6 months after device removal, the mean weight
change was 4.5+6.1 kg (p=0.000) [12]. Patel et al. fol-
lowed patients for six months. After explantation, weight
had increased by 2.2+ 5.1 kg at 3 months (n=31) and by
3.1+5.2 kg at 6 months (n=29) [14]. A study by van Rijn
et al. 15 patients were considered eligible for follow-up at a
median of 42 months. The %TBWL had increased by only
2.2% at follow-up compared to baseline [22]. Ruban et al.
observed no differences in weight loss after 24 months in
patients or controls (p=0.76) [21]. Based on the results from
our cohort, patients succeeded in maintaining weight loss
after device extraction. Even after 24 months, some patients
had managed to stabilize their weight.

In our retrospective analysis, one complication occurred
during implantation and another during explantation. In 16
cases (13.2%), the DJB had to be extracted earlier due to
severe adverse events (n=7, 5.8%) and adverse events (n=9,
7.4%), with another 5 devices extracted by request due to
low weight loss (n=35, 4.1%). Of the 114 DJB implanta-
tion procedures evaluated by Forner et al., 8 operations were
unsuccessful due to 2 cases of active bleeding, 1 respiratory
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arrest, and 5 cases of incompatible anatomical disposition
[12]. In the study by Patel et al., 40 of 45 patients (88.9%)
underwent 127 device-related adverse events, most of which
were mild (84.4%) [14]. Ruban et al. reported a total of 857
adverse events in 151 patients. Of these, 50 were serious
adverse events (migration, upper gastrointestinal bleeding,
cholecystitis, liver abscesses, anticoagulation, abdomi-
nal pain, withdrawal of consent [21]. The adverse events
reported across these studies were usually mild. Neverthe-
less, the complications associated with the DJB device are
far from negligible. The most common complications after
gastric bypass reported by Podnos et al. were stomal ste-
nosis (4.73%), bowel obstruction (2.9%), and wound infec-
tion (2.98%). Birkmeyer et al. reported overall periopera-
tive complications in 7.3% patients, the most common being
after gastric bypass, laparoscopic sleeve gastrectomy and
laparoscopic adjustable gastri band [17, 23]. In a review by
Mohamed Baraa et al., it was noted that early removal of the
intragastric balloon is estimated to occur in approximately
7% of cases. Serious complications such as migration or
perforation are less common, occurring in approximately
1.4% and 0.1% of cases, respectively [24].

In 2015, a clinical trial of DJB (the ENDO trial) was
stopped by the FDA due to a higher-than-anticipated rate of
adverse events (passing the safety threshold of 2% for liver
abscesses). The DIB CE mark was subsequently suspended
in 2017. The device-related SAE was approximately 9%
(varied in clinical trials). However, in general, an SAE rate
of more than 1-2% is considered high for endoscopy pro-
cedures. Despite these concerns, DJB remains a promising
device for the treatment of obesity [25-27]. The enduring
effect on weight loss and metabolic function following DJB
use still needs to be elucidated. We propose that the time-
limited bypass of the small intestine may lead to sustained
alterations in gut hormone secretion, creating a significantly
different metabolic environment, potentially resulting in the
reprogramming of enteroendocrine cells.

Limitations

The study featured only 77 patients with type 2 diabetes mel-
litus, while HbA 1c and glycaemia were not monitored in all
patients during follow-up, making our data less consistent.
Another limitation concerns the retrospective nature of the
analysis itself, where data were not collected in real-time,
the possibility of selection bias, and variation in the duration
of the device implant. It's important to bear in mind that 16
DJBs had to be explanted, representing 13.2% of the cases.
This fact inevitably imposes certain limitations on our study
data. We hypothesize that the modest weight loss observed
in our five patients can be ascribed to their nonadherence
to the recommended diet and their unmet expectations of
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swift weight loss. Compliance with dietary advice, close
monitoring—an area in which our study was lacking—and
the patient's readiness to maintain patience throughout the
weight loss journey are key determinants that can profoundly
influence the results.

Conclusions

The DJB, with its mean percentage of %TBWL ranging
between 10-15%, could potentially be an effective
procedure for weight loss in obesity treatment. Additionally,
it may contribute to the metabolic management of type
2 diabetes mellitus, liver enzyme regulation, and lipid
metabolism. In our study, we demonstrated that some
patients implanted with the device were successful in
maintaining weight even after 24 months. In other cases,
type 2 DM control, liver enzymes, and lipid profiles all
improved. Reflecting safety profile, our study also includes
a high percentage of adverse events. In this context, there
is still room for improvements in the technical aspects
of the device. This could position it between to other
procedures such as intragastric balloons and endoscopic
sleeve gastroplasty in the continuously evolving field of
weight loss treatments, offering not just weight reduction
but additional metabolic benefits.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11695-023-06979-4.

Data Availability Data are available on demand.

Declarations

Ethical Approval Statement All procedures performed in studies
involving human participants were in accordance with the ethical stand-
ards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Informed Consent Statement Informed consent was obtained from all
individual participants included in the study.

Conflict of Interest Statement No conflict of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Eurostat. Over half of adults in the EU are overweight.
2021. https://ec.europa.eu/eurostat/web/products-eurostat-news/-/
ddn-20210721-2.

2. Adult Obesity Facts. 2020. https://www.cdc.gov/obesity/data/
adult.html.

3. Overweight and obesity. BMI statistics. 2019. https://ec.europa.
eu/eurostat/statistics-explained/index.php/Overweight_and_obesi
ty_-_BMI_statistics.

4. Kral J, et al. Endoscopic treatment of obesity and nutritional
aspects of bariatric endoscopy. Nutrients. 2021;13(12):4268.
https://doi.org/10.3390/nu13124268.

5. Okunogbe A, Nugent R, Spencer G, et al. Economic impacts of
overweight and obesity: current and future estimates for eight
countries. BMJ Glob Health. 2021;6(10):e006351. https://doi.
org/10.1136/bmjgh-2021-006351.

6. Bluher M. Obesity: global epidemiology and pathogenesis.
Nat Rev Endocrinol. 2019;15:288-98. https://doi.org/10.1038/
s41574-019-0176-8.

7. Heymsfield SB, Wadden TA. Mechanisms, pathophysiology,
and management of obesity. N Engl J] Med. 2017;376:254-66.
https://doi.org/10.1056/NEJMral514009.

8. Cusi K. Role of obesity and lipotoxicity in the development
of nonalcoholic steatohepatitis: pathophysiology and clinical
implications. Gastroenterology. 2012;142:711-U109. https://
doi.org/10.1053/j.gastro.2012.02.003.

9. Colquitt JL, Pickett K, Loveman E, et al. Surgery for weight loss in adults.
Cochrane Database Syst Rev (Online). 2014;2014(10):Cd003641.
https://doi.org/10.1002/14651858.CD003641.pub4.

10. Gloy VL, et al. Bariatric surgery versus non-surgical treat-
ment for obesity: a systematic review and meta-analysis of ran-
domised controlled trials. BMJ. 2013;347:£5934. https://doi.org/
10.1136/bmj.f5934.

11. Buchwald H, et al. Bariatric surgery: a systematic review and
meta-analysis. JAMA J Am Med Assoc. 2004;292:1724-37.
https://doi.org/10.1001/jama.292.14.1724.

12. Forner PM, Ramacciotti T, Farey JE, et al. Safety and effective-
ness of an endoscopically placed duodenal-jejunal bypass device
(EndoBarrierA (R)): outcomes in 114 patients. Obes Surg.
2017;27:3306-13. https://doi.org/10.1007/s11695-017-2939-4.

13. Koehestanie P, et al. The effect of the endoscopic duodenal-jeju-
nal bypass liner on obesity and type 2 diabetes mellitus, a multi-
center randomized controlled trial. Ann Surg. 2014;260:984-92.
https://doi.org/10.1097/SLA.0000000000000794.

14. Patel N, et al. EndoBarrier (R): a safe and effective novel treat-
ment for obesity and type 2 diabetes? Obes Surg. 2018;28:1980-
9. https://doi.org/10.1007/s11695-018-3123-1.

15. SERVICES, U. S. D. O. H. A. H. National Cancer Institute.
Common Terminology Criteria for Adverse Events (CTCAE)
Version 5.0. (2017).

16. Abu Dayyeh BK, et al. Adjustable intragastric balloon for treat-
ment of obesity: a multicentre, open-label, randomised clini-
cal trial. Lancet. 2021;398:1965-73. https://doi.org/10.1016/
S0140-6736(21)02394-1.

17. Podnos YD, Jimenez JC, Wilson SE, et al. Complications after
laparoscopic gastric bypass: a review of 3464 cases. Arch Surg.
2003;138:957-61. https://doi.org/10.1001/archsurg.138.9.957.

18. Marczuk P, et al. Effectiveness and safety of Roux-en-Y gas-
tric bypass in elderly patients-systematic review and meta-
analysis. Obes Surg. 2019;29:361-8. https://doi.org/10.1007/
$11695-018-3546-8.

19. Shi X, Karmali S, Sharma AM, et al. A review of laparo-
scopic sleeve gastrectomy for morbid obesity. Obes Surg.
2010;20:1171-7. https://doi.org/10.1007/s11695-010-0145-8.

@ Springer


https://doi.org/10.1007/s11695-023-06979-4
http://creativecommons.org/licenses/by/4.0/
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20210721-2
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20210721-2
https://www.cdc.gov/obesity/data/adult.html
https://www.cdc.gov/obesity/data/adult.html
https://ec.europa.eu/eurostat/statistics-explained/index.php/Overweight_and_obesity_-_BMI_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Overweight_and_obesity_-_BMI_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Overweight_and_obesity_-_BMI_statistics
https://doi.org/10.3390/nu13124268
https://doi.org/10.1136/bmjgh-2021-006351
https://doi.org/10.1136/bmjgh-2021-006351
https://doi.org/10.1038/s41574-019-0176-8
https://doi.org/10.1038/s41574-019-0176-8
https://doi.org/10.1056/NEJMra1514009
https://doi.org/10.1053/j.gastro.2012.02.003
https://doi.org/10.1053/j.gastro.2012.02.003
https://doi.org/10.1002/14651858.CD003641.pub4
https://doi.org/10.1136/bmj.f5934
https://doi.org/10.1136/bmj.f5934
https://doi.org/10.1001/jama.292.14.1724
https://doi.org/10.1007/s11695-017-2939-4
https://doi.org/10.1097/SLA.0000000000000794
https://doi.org/10.1007/s11695-018-3123-1
https://doi.org/10.1016/S0140-6736(21)02394-1
https://doi.org/10.1016/S0140-6736(21)02394-1
https://doi.org/10.1001/archsurg.138.9.957
https://doi.org/10.1007/s11695-018-3546-8
https://doi.org/10.1007/s11695-018-3546-8
https://doi.org/10.1007/s11695-010-0145-8

1414

Obesity Surgery (2024) 34:1407-1414

20.

21.

22.

23.

24.

Wilding JPH, et al. Once-weekly semaglutide in adults with
overweight or obesity. N Engl J Med. 2021;384:989-1002.
https://doi.org/10.1056/NEIM0a2032183.

Ruban A, et al. Duodenal-jejunal bypass liner for the manage-
ment of type 2 diabetes mellitus and obesity: a multicenter ran-
domized controlled trial. Ann Surg. 2022;275:440-7. https://
doi.org/10.1097/SLA.0000000000004980.

van Rijn S, Roebroek YGM, de Jonge C, et al. Effect of the
endobarrier device: a 4-year follow-up of a multicenter rand-
omized clinical trial. Obes Surg. 2019;29:1117-21. https://doi.
org/10.1007/s11695-018-03659-6.

Birkmeyer NJO, et al. Hospital complication rates with bariatric
surgery in Michigan. JAMA J Am Med Assoc. 2010;304:435—
42. https://doi.org/10.1001/jama.2010.1034.

Ibrahim Mohamed BK, Barajas-Gamboa JS, Rodriguez J. Endo-
scopic bariatric therapies: current status and future perspectives.
JSLS. 2022;26(1):e2021.00066. https://doi.org/10.4293/JSLS.
2021.00066.

@ Springer

25.

26.

217.

Hedjoudje A, et al. Efficacy and safety of endoscopic sleeve gas-
troplasty: a systematic review and meta-analysis. Clin gastroenterol
Hepatol: Off Clin Pract J] Am Gastroenterol Assoc. 2020;18:1043-
1053 e1044. https://doi.org/10.1016/j.cgh.2019.08.022.

Vargas EJ, et al. Single fluid-filled intragastric balloon safe and
effective for inducing weight loss in a real-world population. Clin-
ical Gastroenterol Hepatol: Off Clin Pract J Am Gastroenterol
Assoc. 2018;16:1073-1080 e1071. https://doi.org/10.1016/j.cgh.
2018.01.046.

Wadden TA, et al. Liraglutide 3.0 mg and Intensive Behavio-
ral Therapy (IBT) for Obesity in Primary Care: The SCALE
IBT Randomized Controlled Trial. Obesity (Silver Spring).
2020;28:529-36. https://doi.org/10.1002/0by.22726.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1056/NEJMoa2032183
https://doi.org/10.1097/SLA.0000000000004980
https://doi.org/10.1097/SLA.0000000000004980
https://doi.org/10.1007/s11695-018-03659-6
https://doi.org/10.1007/s11695-018-03659-6
https://doi.org/10.1001/jama.2010.1034
https://doi.org/10.4293/JSLS.2021.00066
https://doi.org/10.4293/JSLS.2021.00066
https://doi.org/10.1016/j.cgh.2019.08.022
https://doi.org/10.1016/j.cgh.2018.01.046
https://doi.org/10.1016/j.cgh.2018.01.046
https://doi.org/10.1002/oby.22726

	Long-term Results of Duodeno-jejunal Bypass in the Treatment of Obesity and Type 2 Diabetes
	Abstract
	Purpose 
	Materials and Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Design and Population
	Data Management and Statistical Analysis
	Device Effectiveness and Safety
	Device ImplantationExplantation Procedure

	Results
	Weight Control
	Type 2 Diabetes Mellitus
	Liver Enzymes and Lipid Panels
	Complications
	Discussion
	Limitations
	Conclusions
	References


