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Abstract
Introduction  The Orbera365 is a new balloon that can stay in the stomach for up to 12 months. The aim of this study is to 
investigate the safety and effect of Orbera365.
Method  Prospective study on our initial experience with a consecutive group of patients who underwent the insertion of 
Orbera365 in the period between September 2019 and August 2020. The patients were followed up to assess, pain, nausea, 
and vomiting after procedure, weight loss, and the complication rate.
Results  A total of 97 patients underwent Orbera365 placement. Mean weight and BMI before the procedure were 
93.8 ± 15.2 kg and 35.2 ± 4.4 kg/m2, respectively, which dropped to 80.6 ± 13.1 kg and 29.8 ± 4.0 kg/m2 by 8.2 months and 
were 82.4 ± 16.1 and 30.4 ± 4.6 at the last day of follow-up of 12.9 months. Fourteen patients did not tolerate the balloon, and 
had to have it removed, six of them in the first week, and eight within the first 8 months of insertion. Other than intolerance, 
two patients had balloon rupture, three patients had leakage at time of insertion requiring balloon replacement, two patient 
had pancreatitis, one patient had spontaneous balloon hyperinflation, and one patient had balloon deflation and vomited the 
balloon. At day of last follow-up, total body weight loss % (TBWL%) was 16.2 ± 10.1 and %EWL was 54.6 ± 38.3.
Conclusion  Orbera365 is safe and effective for weight loss.
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Background and Introduction

Obesity and its complications have been rising world-
wide [1]. The prevalence of obesity (body mass index 
(BMI) ≥ 30 kg/m2) in Kuwait is 40.3%, one of the highest in 
the world [2]. Several interventions are available including 
lifestyle intervention, drug therapy, devices such as intragas-
tric balloon (IGB) devices, and bariatric surgery [3]. Life-
style modification is indicated for all patients with obesity 
but is often inadequate at achieving weight goals [4]. Drug 
therapies are increasingly available, however are not always 
well tolerated [5]. While bariatric surgery is the most effec-
tive method of weight reduction; it is invasive and is not 
indicated in some patients with obesity such as those with 
BMI < 35 kg/m2 without type II diabetes mellitus (T2DM) 
and those with a BMI of 35 to 40 kg/m2 without co-existing 
medical conditions [6]. IGB devices offer an additional 
option for patients who do not meet criteria for bariatric 
surgery but are unable to achieve adequate weight loss with 
lifestyle interventions and medical therapy alone.

Key Points
• The Orbera365 is a new balloon that is inserted by endoscopy 

and can remain in the stomach for 365 days and then is removed 
by endoscopy.

• The Orbera365 device is effective for weight loss.
• More studies are needed to determine its safety and the rate 

of spontaneous early deflation, device malfunction, tolerance, and 
pancreatitis.
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IGB devices achieve weight reduction through early 
satiety and delaying gastric emptying [7]. They have 
been demonstrated to be effective and generally safe on 
the short term [8, 9]. Potential safety issues include intol-
erance due to gastrointestinal (GI) symptoms as well as 
gastric ulcers [8].

The methods of insertion and removal of balloons 
and their duration vary according to balloon type. The 
Orbera365 is a new balloon that is inserted by endoscopy 
and can remain in the stomach for 365 days and then is 
removed by endoscopy. In this retrospective, single-arm 
study, we reviewed the rate of complications in the initial 
series of patients who received the Orbera365 balloon for 
weight management. This is one of the earliest reports in the 
literature on this relatively new device and more studies are 
required to determine the safety, effectiveness, early defla-
tion, device malfunction, tolerance, and pancreatitis.

Methods

The ORBERA365™ System

The Orbera365 intragastric balloon system (Apollo endosur-
gery, Austin, TX, USA) is a gastric balloon that is inserted 
under endoscopy and sedation or general anesthesia and 
filled with saline to obtain a spherical shape. It can be filled 
from 400 to 700 ml, and it contains a self-sealing valve that 
allows detachment from the external delivery device. That 
device basically consists of a 6.5 mm external diameter 
polyurethane catheter, with the end connected to a sheath 
where the collapsed balloon resides. In order to ensure the 
integrity of the balloon and reduce risks of ulcers, proton 
pump inhibitors are initiated as acid degrades the silicone 
elastomer. We initially perform a gastroscopy under general 
anesthesia prior to the balloon placement to ensure that the 
stomach and duodenum are free of pathology. We then insert 
the balloon and repeat the gastroscopy prior to filling the 
balloon. The volume we fill depends on the fundus size upon 
retroflexion. We fill the balloon until the wall of the balloon 
touches the wall of the stomach and presses on it. After fill-
ing the balloon and detaching the external delivery device, 
endoscopy is repeated.

We perform the removal of the balloon device under 
general anesthesia. We start with a gastroscopy and then 
use a needle to puncture the balloon to allow the suction 
tube to enter the balloon shell and suction the fluid out. The 
tube is then removed, and a grasper inserted through the 
gastroscope to pull the deflated balloon out. A gastroscopy 
is then repeated. We use the removal kit from Prince Medi-
cal consisting of the deflation needle of the balloon and the 
extraction forceps.

Study Design

This is the first-year consecutive experience of two obesity 
and metabolic surgeons MJ and SA with the Orbera365 in 
the period between September 2019 and August 2020. The 
patients were followed up with their surgeon who inserted 
the Orbera365 in the out-patient clinics and through phone 
interviews at time intervals of 1 month, 6 months, 8 months, 
and last day of follow-up. At the 1 month visit, all patients 
answered a questionnaire detailing the symptoms that 
occurred in the immediate period post insertion. At 6 months 
and 8 months visit, the weight was assessed. At the date of 
last follow-up, all patients were contacted through phone 
interviews with a short questionnaire assessing the current 
weight and post-procedural symptoms such as pain, nausea, 
and vomiting. The weight loss was calculated by applying 
percent total weight loss (%TWL) and percent excess weight 
loss (%EWL) equation. All patients were followed up by the 
dietician to administer a high protein low calorie diet.

Anthropometric Measurements

Anthropometric measurements included weight and height 
of all the subjects. The measurements were obtained on 
the first out-patient clinic visit and at 6 and 8 months post-
insertion in the clinic. At the date of last follow-up, patients 
were contacted by phone interviews and reported their cur-
rent weight.

Subjects and Inclusion Criteria

Males and females aged 18 years and above, with a mini-
mum BMI of 27.5 kg/m2, were included. Each patient then 
was evaluated for eligibility for Orbera365 implantation. 
Those with any contraindications for Orbera365 placement, 
including eating disorders (bulimia nervosa and anorexia 
nervosa), history of Crohn’s disease, severe gastroesopha-
geal reflux disease (GERD) with hiatal, bleeding disorders 
or patients on anticoagulation, history of varices, history of 
acute pancreatitis, pregnancy, and previous gastric surgery, 
were excluded. All patients were seen by the physician and 
the nutritionist prior to insertion and have undergone blood 
tests including complete blood count, renal profile, and thy-
roid function test.

Orbera365 Balloon Insertion

Patients fasted for at least 12 h prior to the procedure and 
received a single 125 mg per os (PO) dose of the anti-
emetic Aprepitant (Emend®) 4 h before the deployment of 
the balloon. They also received intravenous proton pump 
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inhibitor, dexamethasone 8 mg, ondansetron 8 mg, and 
Buscopan 20 mg. All balloons were inserted under general 
anesthesia and endotracheal intubation with the patient in 
a supine position. A gastroscopy is performed initially and 
then is removed to introduce the balloon. Gastroscopy is 
then repeated, and the balloon is filled under direct vision 
and after detachment of the external delivery tube to ensure 
no leakage of the balloon.

Post-insertion, patients were admitted under observation 
for 6 h to receive intravenous hydration. On discharge, they 
are prescribed Ondansetron 8 mg every 8 h, Metochlopra-
mide 10 mg every 6 h, and paracetamol 1gm every 6 h for the 
first 48 h. A phone follow-up was instituted for all patients in 
the first 3 days post-insertion and if the patient were thought 
to be dehydrated with repeated nausea and vomiting, then IV 
hydration and IV antiemetics would be given. Omeprazole 
40 mg daily was started 1 week prior to placement and was 
continued until the end of treatment. Fluid hydration was 
permitted for the first 24 h. During the first week, a gradual 
progression to a semi-liquid diet (yogurt, mashed potatoes, 
clear soup, puréed vegetables, and eggs) was recommended. 
At the beginning of the second week, the patient proceeded 
with caution to a hypocaloric, textured diet plan. Patients 
were encouraged to regularly exercise.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statis-
tics v.25. Descriptive analysis was conducted, and frequen-
cies are reported in Supplementary table 1–5.

Results

A total of 97 patients had the Orbera365 inserted. A total 
of 83 patients tolerated the Orbera365. Intolerance of the 
Orbera365 occurred in 6 patients within the first week and 
in 8 patients within the 1-year course of the balloon due 
to neo-onset of repeated nausea, vomiting with abdominal 
pain. Females represented 76 (78.4%) of our sample, while 
male represented 21 (21.6%). The mean age of patients was 
31 years (Supplementary table 1). The mean weight and 
BMI of the patients before the Orbera365 insertion were 
93.8 ± 15.2 kg and 35.2 ± 4.4 kg/m2, respectively.

Three patients (3%) had severe gastritis with negative 
Helicobacter pylori at time of endoscopy and therefore did 
not undergo placement and underwent a 6-week course of 
proton pump inhibitors (PPI) treatment prior to insertion at 
a second endoscopy. All these three patients tolerated the 
balloon without complications.

Post-procedural symptoms noticed by the patients 
were as follows: abdominal pain 51 (53%) and nausea and 
vomiting 62 (64%), in which 69 patients (75%) required 

intravenous hydration in the first 3 days post-insertion 
(Supplementary table 2). A total of 14 patients did not 
tolerate the balloon causing repeated nausea, vomiting, 
and pain and had to have it removed: six of them in the 
first week and eight in the coming 8 months post-inser-
tion. None of the patients who had balloon intolerance had 
abnormal finding at endoscopy neither at time of inser-
tion nor at time of removal except two patients who had it 
removed more than 1 week post-insertion, where ulcera-
tion was observed. Other than balloon intolerance, three 
patients had spontaneous balloon deflation, one patient 
noticed blue urine and stool 10 months after insertion but 
could not seek immediate medical help due to lockdown 
due to COVID-19, and a CT scan done a week after notic-
ing the blue urine and stool showed the deflated balloon in 
the hepatic flexure (Fig. 1). She passed the balloon spon-
taneously without the need for intervention. The second 
patient with the balloon rupture also noticed blue urine 
and stool 6 months after insertion but did seek help and the 
balloon was retrieved from the stomach (Fig. 2). Another 
patient had balloon rupture and vomited the ruptured 

Fig. 1   Balloon in the hepatic 
flexure of colon

Fig. 2   Spontaneous deflation of 
balloon in stomach
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balloon. All three patients were not adherent to their PPI 
daily regimen.

Three patients had leakage at time of insertion requiring 
balloon replacement. In those patients, the external delivery 
device detached suddenly while filling the balloon without 
excessive movement explaining the detachment (Fig. 3). All 
these three cases occurred in July–August 2020 and required 
removal immediately and placement of new balloons.

Two patient had pancreatitis, one 3 weeks post-insertion 
with an amylase of 1850 (Fig. 4), and the other 3 months 
post-insertion with an amylase of 973 with negative gall-
bladder ultrasound for stones, and both patients are absti-
nent from alcohol. We removed the balloon in both patients 
without further complications. One patient had spontane-
ous balloon hyperinflammation causing repeated nausea 
and vomiting, requiring removal of the balloon. All com-
plications are summarized in Supplementary table 3. Mean 
weight and BMI before the procedure were 93.8 ± 15.2 kg 
and 35.2 ± 4.4  kg/m2, respectively, which dropped to 
80.6 ± 13.1 kg and 29.8 ± 4.0 kg/m2 by 8.2 months and 
were 82.4 ± 16.1 and 30.4 ± 4.6 at the last day of follow-
up of 12.9 months. At day of last follow-up, BMI change 
was − 5.9 ± 4.1 kg/m2, total body weight loss % (TBWL%) 
was 16.2 ± 10.1, and %EWL was 54.6 ± 38.3 (Fig. 5 and 
Supplementary table 4).

Discussion

In this study, evaluating the initial experience with the 
relatively new Orbera365, we found an overall higher than 
expected complication rate (23.7%). The most worrisome 
complication was the detachment of the external delivery 
device at time of filling which occurred in 3 cases (3%). 
The detachment of the thick new balloon, which is partially 
filled, makes it challenging to puncture with the removal 
needle and we had to use cautery with difficulty to deflate it 
prior to removal. All the other complications are expected 
with intragastric balloons, and the design of our study does 

not allow us to reach with great certainty in the conclu-
sion that there is a disadvantage with this type of balloon. 
However, the spontaneous deflation of three balloons one 
at 6 months and two at 10 months is worrisome and gives 
a rate of 3% of balloon deflation. Of note is that all three 
patients were not adherent to their PPI regimen, and this 
could allow the gastric acid to degrade the balloon faster. It 
is therefore important in this balloon to stress to the patient 
the importance of PPI adherence. The increased thickness 
of the balloon can explain the pancreatitis as it is pushing 
on the posterior wall of the stomach and exerting a pressure 
effect on the pancreas without pliability of the wall.

In the eighties, the use of these devices declined due to 
the high rate of early deflation with associated migration 
leading to small bowel obstruction. In 1991 and based on 
the Tarpon Spring Criteria for the ideal gastric balloon, the 
BioEnterics® intragastric balloon was developed which 
requires insertion and extraction after 6 months by using 
endoscopy under sedation [10].

The majority of the endoscopic intragastric balloon lit-
erature is on the BioEnterics® Intragastric Balloon (BIB®). 

Fig. 3   Detachment of catheter 
during balloon filling

Fig. 4   Balloon pancreatitis

Fig. 5   The change in Body Weight, Basic metabolic rate (BMI), per-
cent total body weight loss (%TBWL) and percent excess weight loss 
(%EWL)
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A study on the FDA-approved Orbera intragastric balloon 
system (BIB) that is similar to the Orbers365, approved to 
stay for 6 months in the stomach, included 321 patients from 
8 centers (3 academic, 5 private, 4 surgeons, and 4 gastroen-
terologists). They reported an early removal rate of 16.6% 
with only one other complication the form of spontaneous 
deflation not causing small bowel obstruction. They reported 
that 8% of patients required IV hydration at an outpatient 
center. In terms of the effect on weight loss, they found 
that at 6 months, total body-weight losses of 5%, 10%, and 
15% were achieved by 88%, 62%, and 31% of patients [11]. 
A meta-analysis on the relation of the filling volume and 
outcome of the BIB balloon reported a pooled %TBWL at 
6 months of 13.2% (95% CI 12.3–14.0) [12]. They found 
no association between the filling volume and %TBWL at 
6 months, except when they stratify patients according to 
the BMI, in which those with a BMI between 40 and 50 kg/
m2 had 0.5% TBWL per 100 ml volume. They found no 
correlation between the filling volume and early removal, 
gastroesophageal reflux disease (GERD), or ulcers. Higher 
filling volume was associated with lower rates of esophagitis 
and migration.

A propensity-matched analysis comparing IGB to lapa-
roscopic bariatric surgery in terms of complications using 
(MBSAQIP) database found a statistically significant high 
rate of non-operative intervention associated with IGB 
placement at 4.2 versus 1.0% in the laparoscopic bariatric 
surgery cohort. They also found overall adverse outcomes to 
be significantly higher in the IGB cohort (5.0 versus 2.6%, 
P = 0.024) [13].

A meta-analysis on BIB safety and effectiveness included 
15 studies and 3608 patients found a 12.2% TBWL. Only 13 
studies in this meta-analysis which included 3442 patients 
reported their complications, which were the following: 
early removal rate was 4.2%, deflation and displacement of 
the balloon at 2.5%, deflation without displacement of the 
balloon at 0.9%, obstruction of the digestive tract at 0.9%, 
gastric ulcer 0.4% and gastric perforation 0.1%, with no pan-
creatitis was reported in this series [14]. We recently pub-
lished a case series of pancreatitis with IGB which included 
BIB, Orbera365, and Spatz. One case in our series was an 
acute pancreatitis from Orbera365, and this case is differ-
ent than the two cases included in this cohort, as its not 
inserted by the authors of this study. All patients had mild 
pancreatitis and two resolved with conservative management 
without the need to remove the balloon [15]. In our series of 
97 patients who had Orbera365, we report 2 cases of pan-
creatitis and we removed both balloons due to persistent 
epigastric pain although the CT scan did not show evidence 
of severe pancreatitis.

It is thought that IGB should not be left in the stomach 
for more than 6 months to reduce complications, mainly in 
the form of ulceration, perforation, deflation, and small bowel 

obstruction [16]. The first balloon to remain in the stomach 
for more than 6 months is the Spatz balloon. The pilot study 
on Spatz examined 18 patients. Seven of the eighteen patients 
had premature removal of the balloon due to gastritis, valve 
malfunction, Mallory-Weiss tear, balloon deflation, ulceration, 
and catheter shear [17]. Genco et al. compared the Spatz to 
the sequential placement of BIB to achieve a 1-year duration, 
and found a higher complication rate with Spatz where 7 of 40 
patients had complications including deflation in one patient 
and 4 migrations, where only 2 of 80 patients who had BIB 
developed complications [10].

In terms of the efficacy of the Orbera365 in weight reduc-
tion, at the date of last follow-up, the %TWL was 16.2 ± 10.1, 
in comparison to 15.5 ± 8.8 6 months post-insertion. This is a 
good result in terms of weight loss with good maintenance at 
the time of removal and end of therapy.

Our study contains many limitations including that it is 
not a multicenter study. We did not study the impact of the 
Orbera365 device in terms of medical comorbidities nor the 
quality of life and did not compare it head-to-head with diet 
only or other noninvasive techniques for weight loss. How-
ever, we believe that we present an important information with 
regard to the safety and effects of the Orbera365 as this is one 
of the earliest studies on this type of IGB.

Conclusion

In conclusion, the Orbera365 device is effective for weight 
loss. More studies are needed to determine its safety and in 
particular to investigate the rate of spontaneous early deflation, 
device malfunction, tolerance, and pancreatitis.
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