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Abstract: Introduction: An endoscopic intragastric balloon (IGB) placement is one of the minimally in-
vasive methods of obesity treatment. One of the rare serious complications is mechanical bowel obstruction
requiring operative management. We report a case of a male patient with small bowel obstruction due to IGB
migration and the literature review of complications during IGB treatment.

Detailed Case Description: A patient with a BMI of 28 kg/m2 was admitted to the hospital with spon-
taneous deflation of an IGB. Due to the suspected location of IGB in the ileum laparoscopy was performed.
The enterotomy was performed and the IGB removed. The procedure and the postoperative period were
uneventful.

Discussion: Spontaneous IGB ruptures are reported in the literature with a frequency ranging from 0.6 to
23%. The majority of deflated devices are spontaneously excreted with the stool with no abdominal symp-
toms. Only 0.38% of IGBs cause mechanical bowel obstruction of requiring surgical management. Based on
our own experience and literature review, we propose the diagnostic and therapeutic algorithm.
Conclusion: Complications after IGB placement can range from mild to severe, that is why it is so import-
ant to make an early diagnosis based on the emerging symptoms and to implement prompt management to
reduce or avoid serious complications. Any patient reporting disturbing symptoms occurring over a pro-
longed period of time requires hospitalization and careful observation for the occurrence of gastrointestinal
obstruction. The ideal option is hospitalization in the center which implemented the IGB and start with the
algorithm we proposed.
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Introduction

Overweight and obesity are defined as abnormal or excessive fat accumulation that presents health
risk. It has been described as a global pandemic due to rising prevalence almost universally and
over a third of the world’s population is now classified as over-weight or obese [1, 2]. According to
World Health Organization (WHO), overweight and obesity are linked to more deaths worldwide
than underweight and the prevalence of obesity nearly tripled between 1975 and 2016 [3].

Obesity is associated with a vast number of comorbidities, including coronary heart disease,
type 2 diabetes mellitus (T2DM), stroke, sleep apnea, musculoskeletal disease, psychiatric diseases
and an increase in the prevalence of certain cancers [4]. Consequently, obesity not only shortens
life expectancy but also reduces its quality, which makes it one of the greatest challenges of mod-
ern medicine.

The health benefits of weight reduction are well established. However, permanent weight loss
is frequently difficult to achieve, and the availability of safe and effective weight loss therapies is
limited [4]. The conventional treatments, such as a restricted diet, physical activity, and behavioral
modification, are usually not effective.

Pharmacological therapy is less invasive and less costly for the management of obesity but re-
sults in a limited weight loss and may have significant side effects [4].

Bariatric surgery is the most effective type of obesity treatment resulting in long-term sustained
weight loss [4]. Despite all of its advantages, bariatric surgery is invasive and high-cost. Even
though recent evidence suggests a trend toward improved safety of bariatric surgery in terms of
mortality [4]. However, the presence of comorbid conditions in obese patients leads to higher
frequency of postoperative complications [5].

One of the methods for obesity treatment is an intragastric balloon (IGB) insertion. An IGB
placement is one of the minimally invasive methods of obesity treatment that has been introduced
in 1980s [6]. However, due to the unsatisfactory short-term results, especially quick weight regain
after IGB removal, it is currently used mostly as the first step of multi-stage treatment in patients
with body mass index (BMI) over 50 kg/m?2. In selected cases of patients who are not inclined to
undergo bariatric surgery at the moment of qualification but require weight reduction as bridge to
bariatric or another type of surgery including: hernia, endoprosthesis surgery or other orthopedic
procedures, kidney surgery or heart transplantation [7]. Different specific indication for the IGB
placement is patients with severe obesity causing possible technical difficulties during the opera-
tion. Among others these are: males, patients with visceral type of obesity or unfavorable anatom-
ical proportions. IGB treatment has been associated with prolonged overall duration of treatment
and additional costs. On the other hand, it has been shown in recent studies that therapy with the
use of IGB is not significantly associated with increased perioperative morbidity, prolonged oper-
ative time or length of hospital stay. One of the important advantages of an IGB placement prior
to final bariatric surgery is the reduction of perioperative complications [8].

IGB placement is known to be safe, reversible, and associated with a low rate of serious com-
plications and mortality [9, 10]. However, overall morbidity rate reach over 30% [11]. The most
common complications are abdominal pain, acid reflux, burping or nausea and vomiting which
result from the lack of stomach tolerance.

One of the rare serious complications is mechanical bowel obstruction requiring operative
management. We report a case of a male patient with small bowel obstruction due to IGB migra-
tion and the literature review of complications during IGB treatment.
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Detailed Case Description

A 42-year-old man with a BMI of 28 kg/m2 and a weight of 112 kg was admitted to the hospital
with a severe epigastric pain, worse on the right side. The other symptoms were: nausea, vomit-
ing, alternating obstipation and rectal bleeding. Symptoms had persisted for approximately two
weeks. He had undergone IGB placement for weight loss 23 months prior in a private care clinic.
Patient’s weight loss during IGB treatment was approximately 12 kg. IGB was not removed within
the prescribed time of six months despite the recommendations of the attending surgeon. Patient’s
past medical history includes type 2 diabetes — controlled without any medications and arterial
hypertension. As for surgical history patient underwent an open appendectomy in childhood.

Two days before admission to our department, the esoophagogastroduodenoscopy (EGD) un-
der general anesthesia was performed, with the intention of removing prolonged IGB. Unfortu-
nately, no balloon was found during examination. The proposal of hospitalization and further
diagnostics in the local hospital was rejected by the patient.

At admission, the patient was hemodynamically stable, in logical verbal contact. Physical ex-
amination showed abdominal distension, mild epigastric tenderness, no peritonitis signs. Normal
peristalsis was found during auscultation. The liver and the spleen were not enlarged. Additional-
ly, there were no significant changes during per rectum examination.

Fig. 1. X-ray of the abdomen black arrow indicates the IGB catheter.

His initial laboratory test results showed mild leucocytosis with a normal C-reactive protein
level. Abdominal X-ray in a standing position showed a shadow above the right iliac fossa which
could represent the IGB part (Fig. 1). Subsequently, an intravenous contrast-enhanced computed
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Fig. 2. CT of the abdomen, cross-section; lines indi-  Fig. 3. CT of the abdomen, frontal section; lines in-
cate the IGB. dicate the IGB.

tomography of the abdomen and pelvis (CTAP) was performed, which delineated the IGB within
the lumen of the ileum in the area of right mesogastrium and right hypogastrium (Fig. 2 and Fig. 3).
Due to the suspected location of IGB in the terminal ileum, a colonoscopy was performed. The
device was placed in approximately 30 cm of the final section of the unchanged small intestine. No
foreign body was detected in the examined section of the intestine.

Due to the development of gastrointestinal obstruction patient was qualified for the surgery. Elec-
tive laparoscopy was performed. Intraoperatively a conglomerate of a thickened small bowel loops
with a solid body shape inside were identified. The loops were freed meticulously, the segment of the
bowel just above the solid body shape was incised longitudinally and the migrated IGB was visual-
ized and removed. The enterotomy was closed transversely with a one-layer continuous Stratafix 3-0
suture (Photo 1). A 16F drain was placed on the right side around the closed enterotomy.

There were no adverse events during the procedure. On the second postoperative day, abdom-
inal pain and a slight increase in inflammatory parameters occurred, which were released af-
ter pharmacological treatment. The administered antibiotic therapy included metronidazole at
a dose of 500 mg three times a day and ceftriaxone, a third-generation cephalosporin, at a dose
of 2 grams every 12 hours. The patient passed stool on the second day evening after surgery. The
further course of hospitalization was uneventful. In the following days of hospitalization, we ob-
served a gradual improvement in the patient’s clinical condition and a decrease in inflammatory
parameters. A full oral diet was started on the third day of hospital stay. The drain was removed
on the fourth postoperative day. The patient was discharged home in good general condition on
the fifth postoperative day. The total length of hospital stay was seven days.

During follow-up visits to the surgical outpatient clinic, the patient did not report any symp-
toms. On physical examination, the abdomen was soft, painless, and without peritoneal symp-
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Photo 1. Stages of laparoscopy; A — place of the obstruction; B — IGB retrieval; C — putting in endobag;
D — closing the enterotomy.

toms. The patient did not have a fever. He passed stools normally, without any blood. After a week,
the skin sutures from the trocar wounds were removed. Due to the leakage of serous-turbid fluid
from the wound around the navel, the patient took an antibiotic (Amoxicillin and Clavulanic
Acid in the dose of 875 mg + 125 mg two times a day) prescribed by the primary care physician
for a week. After a month of observation at follow-up visits, the wounds healed properly and the
treatment was completed.

Discussion

Mild and severe complications after IGB placement

The frequency and severity of complications associated with IGB treatment depends on the type
of balloon and the method of insertion. Endoscopically inserted fluid filled IGBs, the most com-
monly used, are simultaneously the least tolerated. If symptoms of balloon intolerance last over
seven days it may lead to spontaneous deflation of IGB or its early removal [12]. Interestingly,
individuals who reported at least two intolerance symptoms achieved the highest BMI reduction
compared to other patients [13].

Serious adverse events after IGB placement include: bleeding, spontaneous hyperinflation,
acute pancreatitis due to the external compression of the pancreatic duct or acute renal fail-
ure caused by the IGB compression of the renal vessels [14, 15]. Among all the IGB migration
and gastric ulceration or perforation are the most frequently reported severe complications [16].
Table 1 presents the most recent studies reporting the most common complications and their
frequency.
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Table 1. Frequency of serious adverse events of IGB reported in the literature.
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Spontaneous deflation of the IGB

Spontaneous IGB ruptures are reported in the literature with a frequency ranging from 0.6 to 23%.

All IGBs are inflated with 600-700 ml of 0.9% saline solution mixed with of methylene blue.
After IGB insertion, each patient is informed about possible side effects and complications. One
of them is greenish urine which occurs in case of spontaneous deflation. When the patient notices
greenish urine he should immediately presents to the emergency department and an EGD should
be attempt to remove the IGB [17].

Radiographic imaging such as abdominal radiograph, ultrasound of the abdominal cavity or
CTAP are performed to confirm spontaneous IGB deflation, with the latter being the most sensi-
tive in patients with obesity [18].

The majority of deflated devices are spontaneously excreted with the stool with no abdominal
symptoms [19]. Only 0.38% of deflated IGBs cause mechanical bowel obstruction requiring sur-
gical management [19].

The likelihood of IGB rupture resulting in bowel obstruction increases with prolonged IGB
removal time longer than recommended six months [14]. Patients failing to attend follow-up ap-
pointments, as with the case described in this report, could explain such findings in the majority
of cases. However, there are seven case reports available in the literature which have described
small-bowel obstruction from a migrated intragastric balloon inserted within six months, with
the shortest period among all cases being just one month [10, 19-24]. In summary the risk of bal-
loon deflation and subsequent migration will increase over time, but this complication may occur
early and within the recommended six-month retrieval time.

Along with usually symptoms of small-bowel obstruction, patients usually attend the emer-
gency department with cramping abdominal pain associated with nausea, vomiting [25]. The
duration of symptoms prior to seeking medical assistance varies from a few hours up to seven
days [25]. Furthermore, the symptom profile does not seem to correlate with the anatomical loca-
tion of obstruction [25].

According to the available literature IGB obstruction levels are located mostly between the
first portion of the duodenum and the terminal ileum with no single location particularly com-
mon [25].

Kim et al reported a case of an obstructing intragastric balloon in the sigmoid colon [26]. To date,
this appears to be the only case of large-bowel obstruction caused by deflated IGB. Authors could not
provide the explanation about how the balloon had migrated so far in gastrointestinal tract.

Interestingly, in the literature is also reported one case of a 46-year-old patient with intragas-
tric balloon found lodged inside an incidental Meckel’s diverticulum, causing a near-complete
occlusion of the small bowel lumen. The treatment involved resection of affected segment of small
bowel, with side-to-side anastomosis [27].

Diagnostic and therapeutic algorithm for IGB deflation

In the case of more severe and long-lasting symptoms occurring after the adaptive phase such as
vomiting, dehydration, absence of passage of flatus and feces, the patient should be admitted to
the hospital.

Based on our own experience and literature review, we propose the following solution in the
form of the diagnostic and therapeutic algorithm.
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The standard procedure is the prohibition of oral food intake, intravenous fluids and proton
pump inhibitor, correction of electrolyte imbalance (especially hypokalemia caused by vomiting),
and in the case of a large gastric retention, the insertion of a nasogastric tube.

Basic laboratory tests should be ordered (complete blood cell count), C-reactive protein (CRP)
level, metabolic panel including sodium and potassium levels, blood urea nitrogen (BUN) and
creatinine, coagulation parameters including activated partial thromboplastin time (APTT), pro-
thrombin time (PT) and activated partial thromboplastin time (INR) and blood type assay.

Additionally, we recommend to indicate liver enzymes like: alkaline phosphatase (ALP), ala-
nine transaminase (ALT), and aspartate aminotransferase (AST) as well as bilirubin level

In the case of suspected spontaneous rupture, imaging diagnostics is indicated. Simple and
cheap method of visualizing IGB in the stomach, which does not require specialist facilities, is
abdominal ultrasound (Photo 2). However, it is worth noticing that it has relatively low sensitivity
in obese patients due to the low translucency of the integumentary tissues. An X-ray will be useful
to exclude perforation of the gastrointestinal tract and to indicatively locate the position of the
IGB. However, the gold standard for assessing the exact level of the obstruction and the location
of the foreign body is CT scan.

Detailed management algorithm proposed by our team and used on a daily basis in our depart-
ment is presented in the Fig. 4.

Intervention methods

The method of treatment is determined mainly by the level of obstruction, in the minority by the
severity of the basic disease and the operational skills of the doctor performing the procedure.

When the IGB is located in the duodenum or the terminal ileum, an endoscopic procedure
(EGD or colonoscopy) is usually sufficient to retrieve the IGB from gastrointestinal tract.

If it is located in the jejunum or the ileum, surgical management is required. In the literature
open procedure prevails the laparoscopic approach (66% vs. 15%) [4]. Besides the case presented
in this report, there have been five laparoscopic removals of migrated IGB in the literature [10,
28-31]. Balloon was retrieved in these cases from either the jejunum or the ileum without further
complications.

There were a few attempts to remove the balloon non-operatively. Vlachou et al. reported the
use of antegrade double-balloon enteroscopy to recover the deflated balloon from the ileum [32].
Until now, there were nearly three case reports of percutaneous aspiration of a partially deflated
balloon [33-35]. Two of them were successful, whereas during the third attempt in 2012, the
balloon impacted again distally in the small bowel, necessitating open surgery [33-35]. Recently,
scientific consensus seems to state that the technique of percutaneous needle aspiration should be
considered only when partially deflated balloon is accessible percutaneously, evaluated by radio-
logical imaging.

Conclusions

Endoscopically inserted IGBs are a minimally invasive bariatric procedures performed worldwide
with a low rate of adverse events. Complications after IGB placement can range from mild to
severe. One of the most common serious complications is IGB deflation, as it may cause intestine
obstruction and consequently death. That is why it is so important to make an early diagnosis
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based on the emerging symptoms and to implement prompt management to reduce or avoid
repercussions. Any patient reporting disturbing symptoms occurring over a prolonged period of
time after IGB placement requires hospitalization and careful observation for the occurrence of
gastrointestinal obstruction. Diagnostics should involve radiological imaging with the use of CT
scan which remains the gold standard for assessing the exact level of the bowel obstruction and
the location of the IGB through the body. The ideal option is hospitalization in the center which
implemented the IGB and start with the algorithm we proposed. However, it may not always be
possible as many IGBs are performed on an outpatient clinics.
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