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Abstract: The utilization rates of laparoscopic gastric banding (LAGB) declined worldwide from
42.3% in 2008 to 1.8% in 2018. Rates of complications requiring removal may reach 40-50% in the
medium to long term. Bowel obstruction is a rare but severe complication that occurs after LAGB. A
comprehensive literature search in PubMed was carried out to identify all available case reports of
intestinal obstruction after gastric banding. The search terms were as follows: “intestinal obstruction”,

A

“small bowel obstruction”,

s

gastric band”, “gastric banding”, “gastric band complications”, and
“laparoscopic gastric band obstruction”. The Preferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA) flowchart was used. Forty-three case reports were included in our
review. Laparotomy was necessary in 18/43 (41%) of patients. Vomit was not always reported, while
abdominal pain was constantly present. A CT scan was the preferred diagnostic tool. The main
causes of occlusion were found to be the erosion of the gastrointestinal tract or internal hernia due
to a loose tube loop. Forty-six percent of cases occurred within 5 years from insertion. Even if rare,
small bowel obstruction after LAGB requires surgical intervention often with an open approach. The
absence of vomit masks symptoms, but an obstruction must be always suspected in the case of severe

colicky abdominal pain. A CT scan is recommended for making diagnoses.

Keywords: LAGB; gastric band; occlusion; small bowel obstruction

1. Introduction

There is currently a worldwide epidemic of obesity. The age-adjusted prevalence of
adults with a BMI > 30 kg/m? in the US was 42.4% in the period between 2017 and 2018.
Rates of severe obesity also increased from 4.7 to 9.2%, starting from 1999 to 2018 [1]. Simi-
larly, according to the Italian Institute of Health, overweight and obesity rates have rapidly
increased in Italy over the last few decades, as 10.2% of adults had a BMI > 30 kg/m? in
2022 [2].

According to the Italian Society of Surgery for Obesity (S.I.C.OB.), 26,615 metabolic
procedures were performed in Italy in 2023, and the laparoscopic adjustable gastric band
(LAGB) accounted for only 4% of these interventions. The LAGB accounted for 24.4% of all
weight loss interventions in 2003 and for 42.3% in 2008 [3]. However, several long-term
studies demonstrated a non-response rate of up to 40-50% [4,5], and, in 2014, the percentage
of bandings performed worldwide dropped to 7.4% [6]. Moreover, LAGB consists of a
foreign body placed around the stomach for an undetermined period, and therefore there
is some risk of severe complications, such as slippage or gastric erosion. After 10 years, the
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reported median long-term complication rate is 42.7% (5.9-52.9%) with a removal rate of
22.9% [71].

However, bowel obstruction, which is a well-known complication after bypass surgery [8],
is rarely reported after LAGB. Diagnoses can be difficult due to the possible absence of vomit
in the case of a fully inflated band. This adverse event is mostly caused by tube adhesions
or band migration. A loose tube can also create a loop with subsequent internal hernia.

The aim of this review was to review the literature on case reports of small bowel
obstructions after LAGB in order to analyze symptoms and clinical presentations.

2. Materials and Methods

A comprehensive literature search was carried out to identify all available case reports
of intestinal obstruction after gastric banding. The search was performed in the PubMed
electronic database. Search terms, with variations and combinations, were as follows: “in-
testinal obstruction”, “small bowel obstruction”, “gastric band”, “gastric banding”, “gastric
band complications”, and “laparoscopic gastric band obstruction”. The Preferred Reporting
Items for Systematic Review and Meta-Analysis (PRISMA) flowchart was used [9].

Case reports were included if they used patients with a history of gastric banding,
presented intestinal obstruction, and were written in the English language. Case reports
were excluded if they did not provide sufficient information on the clinical presentation,
diagnostic methods, or outcomes of the intestinal obstruction. Two independent reviewers
screened titles and abstracts for initial eligibility. Full text of potentially eligible case
reports was retrieved and assessed for final inclusion. Discrepancies were resolved through
discussion and consensus.

Data extraction was performed using a standardized form. The data points collected
from each article were as follows: patient demographics (age and sex), a clinical presen-
tation of intestinal obstruction, diagnostic methods, details of the gastric banding proce-
dure, the treatment and outcomes of the intestinal obstruction, and follow-up information
(when available).

3. Results

A total of 289 articles were found after our search. In total, 95 duplicates were re-
moved and another 139 non-case reports were excluded. Twelve papers did not meet the
selection criteria. Forty-three [10-52] case reports were eventually included in our review
(Figure 1). The first report was published in 2000, while other articles were written last
year. Before 2010, 8 out of 15 (53%) cases were treated with an open approach, while after
2010, laparotomy was necessary in 35% of cases (10/28). Vomit was reported in 26 (60%)
cases, while abdominal pain was always present. A CT scan was performed in 31 (72%)
patients. Migration of the silicon ring into the stomach (mostly), duodenum, jejunum or
colon was the cause of the obstruction in 17 (39%) of cases, while a tube loop was responsi-
ble for the occlusion in another 17 (39%) patients. The time between band insertion and
occlusion was longer than 10 years in 25% (11) of case reports, while in 20 (46%) patients,
the obstruction happened in the first 5 years after LAGB (Table 1). The mean length of stay
was 7.1 £ 5.4. days.
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Table 1. Specifics of the case reports included in our review.
TIME SINCE HOSPITAL
AUTOR YEAR AGE SEX BMI PRE/POST INSERTION PRESENTATION DIAGNOSTIC TREATMENT STAY TYPE OF OBSTRUCTION
Duodenal obstruction due to the
. Nausea, bilious passage of the gastric band into
M. Taskin [10] 2000 56 w 50/29 4y i, . - . RC ABD Laparotomy 5d . .
vomiting, epigastric pain the lumen following gastric
wall erosion
. . L Abdominal L
I. Pinsk 2004 34 W 13/ 4y Severe eplgastrlc ].)E'lll’l, X-ray, Laparoscopy Baqd erosmr.m into the stomac.h,
[11] postprandial vomiting . causing gastric outlet obstruction
gastrografin
Obstruction due to part of the
C. D. Shipkov Acute abdomen pain, Abdominal ileum strangulated by the silicon
[12] 2004 42 w 43/24.4 oy hypovolemic shock X-ray Laparotomy tube of the band and the
abdominal wall
Abdominal Laparoscopy
M. Bueter [13] 2006 65 M 43/27 13m Vomiting, epigastric pain Xray, . (band removal Migration of the band in the
gastrografin, . lower abdomen
and jejunotomy)
gastroscopy
D. Arbell [14] 2007 30 w 4y Abdomme.il.pam, no CT scan Laparctomy 74 Malrotation with the midgut
vomiting volvulus
D. M. Egbeare Upper abdominal pain, Abdominal Intragastric erosion and
[15] 2007 49 M Sm bilious vomiting X-ray, CT scan Laparotomy 8d migration to the jejunum
ﬁ:j;?; tzlfrdesgir?:;’ Locked gastric band located in
L. Lantsberg [16] 2007 58 W 41/29 5y . ’ . CT scan Laparoscopy 5d the right lower abdomen
discomfort, abdominal
. . connected to the port
pain, vomiting
Campbell NA Nausea, left upper Abdominal Gastrosco Small bowel obstruction created
P 2008 70 W 51.6/32 3y s it upp X-ray, CT scan, Py, 15d ;
[17] abdominal pain . laparotomy by the gastric band
gastrografin
. Vague abdominal pain, Abdominal Small bowel obstruction created
Mills JK [18] 2008 49 w 5y distention, dysphagia X-ray, CT scan Laparotomy by the gastric tube
Abdominal pain and . . .
. . . Abdominal Obstructive bowel loop hernia
A. Agahi [19] 2009 56 W 2y dlstenmqn, nausea, X-ray, CT scan Laparotomy due to the silicon tube
constipation
A. C. Offodile Several postprandial la 1;11?10135123 i Partial duodenal obstruction due
T 2009 30 M 60/51.7 4y epigastric pain, nausea, CT scan p P 2d to gastric erosion and the distal

migration of the LAGB
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Table 1. Cont.

TIME SINCE

HOSPITAL

AUTOR YEAR AGE SEX BMI PRE/POST INSERTION PRESENTATION DIAGNOSTIC TREATMENT STAY TYPE OF OBSTRUCTION
Obstructive ileus of the
Postprandial colicky duodenum and jejunum in the
W. Van de Water abdominal pain left upper quadrant, with the
[21] 2009 50 w 41/29 4y extending to the back, EGDS, CT scan Laparotomy 4d silicone connecting the tube that
nausea, vomiting forms a loop around the
small bowel
. . Abdominal .
Abdominal pain, matery Small bowel obstruction due to
E. Strobos [22] 2009 44 M ly diarreha X-ra}é, GCl")l"sscan, Laparoscopy 3d the tubin of the gastric band
Small bowel obstruction from the
W. F. De Nino Intermittent crampy Laparoscopy, small bowel volvulus around the
o 23] 2009 48 W 46/ 5m abdominal pain, nausea, CT scan intraoperative 7d band tubing, Gram-positive
) diarrhea, dehydration EGDS chylous peritoneal fluid
following LAGB
Abdominal ul- . . L
Epigastric abdominal trasonography, Gastric erosion and migration
K. G. Shah [24] 2010 45 w 15y P8 : { ’ Laparotomy 7d into the jejunum with
pain, nausea, emesis colangio-RM, .
bowel obstruction
CT scan
Dilatation of the proximal
Abdominal stomach, tight adhesive band
P. Blanc [25] 2011 38 w 43/ 4y Dysphagia Xor Laparoscopy 4d across the upper stomach from
ay the smaller curvature to the
greater curvature
Abdominal pain, Abdominal Laparoscopy + Small bowel internal hernia
Tan LB [26] 2012 47 w 59.1/28.2 Sy profusing vomit X-ray, CT scan open surgery 8d caused by the silicon tube
Vomiting, diarrhoea, Cecal volvulus with a distended
. . . . ABD ultrasound,
K. Shipman [27] 2012 36 \Y 45.7/31 5y abdominal distension, Laparotomy caecum, small bowel mesentry
. . CT scan -
colicky pain looped around the gastric band
Fever, periumbelical CT scan, Migration of the gastric band and
ain, swelling, colick abdominal Access port its connection tube in the
A. Bassam [28] 2012 54 W 41.2/ 8y pain, | 1ng, colieky removal, gastric .
abdominal pain, X-ray, tansverse/descending colon and
. . : . band removal .
abdominal distension gastrografin in the rectal area
Postprandial colicky Abdominal Laparoscony + Obstruction with the dilatation
T. C. Sia [29] 2013 56 M 4y abdominal pains, P Py 3d of the proximal small bowel,

obstipation, vomiting

X-ray, CT scan

laparotomy

distal collapse




pain, nausea
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Table 1. Cont.
TIME SINCE HOSPITAL
AUTOR YEAR AGE BMI PRE/POST INSERTION PRESENTATION DIAGNOSTIC TREATMENT STAY TYPE OF OBSTRUCTION
Nausea, colicky upper Abdominal Laparosco Intraluminal band migration and
O. Salar [30] 2013 46 S5y abdominal pain, fever, X P Py proximal jejunal obstruction with
1 e -ray, CT scan (enterotomy) . o .
bilious vomiting prominent gastric dilatation
High-grade small bowel
obstruction with the transition
O. H. Hamed Nausea, vomiting, point related to the band tubing
[31] 2013 38 38/ 3y abdominal pain CT scan Laparoscopy forming a loop around the base
of the mesentery of the
small bowel
Looping of the connecting tube
around the mesentery,
M. Hasemzadeh Severe vomiting, Gastrografin, incarceration of the small bowel
’ [32] 2013 42 35.5/27.5 19m abdominal pain, ABD ultrasonog- Laparotomy 10d loop between the tube and the
low-grade fever raphy mesentery, perforation of the
incarcerated small bowel loop in
two places
‘ . Abdominal The. presence of the gastric band
Colicky right upper Xora within the proximal jejunum
L. Creedon [33] 2013 41 3y quadrant pain extending 4 Laparoscopy 10d with some dilated loops in the
. ultrasound scan, !
into back CT scan small bowel proximal
to the band
Fixing of the gastric band into
Upper the jejunum lumen, causing
K. Sapalidis [34] 2013 45 4y gastrointestinal . _
obstruction, symphysis, and
endoscopy - e .
jejuno-jejunal fistulae
S. Carandina Crar.npmg al?domlnal Abdominal Small bowel ObS.tI'uCtIOI.l
2013 40 45/29 8y pain, constipation, Laparoscopy 5 secondary to gastric banding
[35] i X-ray, CT scan . .
nausea, vomiting migration
. . . High intestinal obstruction due
E. Oppliger [36] 2014 43 7y Intermittent abdominal Abdominal Laparoscopy to the gastric band

connecting tube
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Table 1. Cont.
AUTOR YEAR AGE SEX BMI PRE/POST ?;%ERS;E)CI\]? PRESENTATION DIAGNOSTIC TREATMENT HOSS;’;;I{’AL TYPE OF OBSTRUCTION
Twisting of the small bowel
Sharp abdominal pain in around a strangulating band,
S. Di Saverio the epigastrium, colicky adhesion on the port site of the
[37] 2015 51 w 44/348 Iy in nature, dysphagia, CTscan Laparoscopy reservoir (incarcerated within an
nausea, vomiting incisional hernia on the same
port site)
The clear presence of the cecal
Copious watery . volvulus with connection tubing
M. C[(;)g?olly 2015 73 W 9y diarrhea, vomiting, Ab;d(_orr:mal Laparotomy (circumferentially wrapped
abdominal pain Y around the base of thececal
mesentery and intestinal lumen)
Small bowel herniation between
T. Hashem [39] 2016 24 M 38.1/28.2 3y Acu‘;cgrilﬁrc:men, ABD ;{altr;lsonog— Laparotomy 3d the connecting tube and the
& phy abdominal wall
Acute abdominal pain Upper . .
J. Lemaire [40] 2016 42 W /38 10y located in the left lank, CT scan endoscopy, 7d J e]u;?l r()ﬂk;f(’;;u(c)?fﬁeilfé%the
nausea, vomiting, ileus laparoscopy &
Abdominal pain. Obstructive band caused by
K.J. L. Suter [41] 2016 52 w 2y vomiting, episodes of CT scan, EGDS Laparoscopy 5d dense adhgsmn}f of tge port
loose stools connecting the tube to
the jejunum
Colicky abdominal pain, The marked dilatation of the
A. Abeysekera nausea, vomiting, RX chest, CT stomach, duodenum, jejunum,
[42] 2017 43 w 45/31 15y abdominal distenzion, scan Laparotomy 7d and proximal ileal loops which
obstipation were fluid-filled
Intermittent shortness of Abdominal Int tric band migrati
P. Hota [43] 2017 47 w 9y breath, epigastric X-ray, CT scan, Laparoscopy 7d niragastric band rugration
tenderness EGDS within the stomach cardia
Intrajejunal migration of the
Abdominal pain gastric band, peritonitis due to
F. Reche [44] 2017 36 w 11y omina pai, CT scan Laparotomy 29d peroration of the stomach,

fever, jaundice

duodenojejunal flexure
and jejunum
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Table 1. Cont.
TIME SINCE HOSPITAL
AUTOR YEAR AGE BMI PRE/POST INSERTION PRESENTATION DIAGNOSTIC TREATMENT STAY TYPE OF OBSTRUCTION
Mini laparotomy
D. Widmer [45] 2018 51 41/36.3 13y Abdominal pain, nausea CT scan (eril;izzt?r?;ly * Endoluminal migration
resection)
. S Intraluminal migration of the
B. W. Ferris [46] 2018 53 10y Epigastric pait, ABD ultljasound, Laparoscopy gastric band, causing obstruction
nausea, vomiting colangio-RM .
in the ampulla of Vater
Acute cholecystitis,
Abdominalpain,  Abdominal  BPC0Y the astic band tabing into the
H. Nasser [47] 2019 43 48.8/44.5 7y nal pain, utrasound, P y 8d & & 1nto,
vomiting EGDS, stomach and duodenum with
ERCP : -
laparotomy secondary distortion of the
major papilla
Sleiman A. [48] 2020 69 /31 10y Epigastric pain, no CT scan Endoscopic 1d Migration up to the proximal
nausea, no vomiting jejunum
. . . Chest RX, Downward gastric band
Colicky abdominal pain astrografin Laparosco migration, causing the dilation of
Alawad M. [49] 2020 39 50.7/29.1 12y in the epigastrium, gastrogratul, P Py, gration, g the
nausea. emesis abdominal open surgery stomach fundus with small
4 X-ray, MRI ABD erosions
é:j;lsnﬁliZ?’ Strangulation of the small bowel
Vincenty T. [50] 2022 67 15y vomit(ign and ! CT scan Open surgery via the connecting tube (white
. & @ arrow) with an area of ischemia
respiratory distress
Right lower abdominal Ke ?c?r?l r Erosion of the gastric wall,
Aili A. [51] 2023 56 10y & pe . L Laparoscopy intestinal obstruction, and
pain, nausea, vomiting intraoperative .- .
jejunal perforation
gastroscopy
Abdominal pain Laparosco Small bowel obstruction as a
Sharma K. [52] 2023 46 2y pamn, CT scan p Py 8d result of the LAGB connecting
nausea, vomiting laparotomy

tube within the mesentery
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Identification of studies via databases and registers

§ Records removed before
Records identified from: screening:
g MEDLINE (n = 289) > Duplicate records removed (n
g =95)
'
—
Records screened Non case report
(n =194) —”| (n=139)
£
s
b
Reports assessed for eligibility . g‘zc:;?:cﬁzﬂ‘ﬁ:n:mmmg to
(n - 55) (n - 12) .
—
——
Studies included in review
(n=43)
~—

Figure 1. PRISMA flowchart of our search.

4. Discussion

The laparoscopic gastric band has been an important therapeutic option for patients
with severe obesity for more than two decades and it has significantly contributed to the
development and diffusion of bariatric surgery worldwide. The history of this procedure
started in the early 1980s when Hallberg and Forsell, and, more recently, Kuzmak, devel-
oped an adjustable gastric band (AGB) device [53]. LAGB diffusion started in the mid-1990s,
when laparoscopy made it possible to insert bands without open surgery [54]. However, in
the last decade, the success of laparoscopic sleeve gastrectomy has caused a progressive
decline in the utilization of LAGB, which has now been almost abandoned worldwide [55].

Gastric banding was originally conceived as a definitive procedure. Adjustments were
meant to induce weight loss, as well as to resolve weight regain or dysphagia in order to
prevent removal. Silicone was chosen due its high tolerance, which reduces the risk of
abdominal adhesions [56]. However, the silicon ring is a foreign body and it may migrate
or slip with time. Moreover, the port could become inflamed or infected due to multiple
traumas of regulations, while the tube could cause intra-abdominal adhesions.

Nevertheless, erosion and slippage are rarely reported in large series [57,58], while
unsatisfactory weight loss represents the principal reason for removal or conversion to
another procedure [58,59]. Indeed, most studies have recently focused on the best secondary
procedure after LAGB [20-22].
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Our search has shown that there is a large number of case reports describing the
occurrence of bowel obstruction in patients with LAGB. Therefore, the first finding of our
study is that, even if rare, occlusion may happen in patients with gastric banding. This band-
related complication is also severe, and it always requires surgical, or at least endoscopic,
intervention. The first article of our review was published in 2000, but several studies have
been reported, even in recent years. This demonstrates that, even if mostly abandoned,
LAGSB still represents a useful tool in the armamentarium of metabolic surgeons. Moreover,
an open approach was necessary in half of the cases in the pre-laparoscopic era, but it
was still required in one-third of most recent reports. In fact, occlusion due to LAGB is
mostly caused by the silicon ring migrating in the gastrointestinal tract or an internal hernia
migrating in a loose tube loop. In most of these conditions, a laparotomy is required to
remove the band in order to assess the integrity of the bowels.

As said before, despite severe obstruction, patients with LAGB do not always vomit
because the silicon ring works as a barrier against regurgitation. Subsequently, patients
with LAGB and occlusion may have a severely dilated stomach under the band without
important regurgitation. Therefore, it is mandatory to place a nasogastric tube in all those
cases of distended and painful abdomens.

Even though the migration and erosion of the stomach (or other tracts of the gas-
trointestinal system) are slow processes, half of the cases were reported in the first five
years after bariatric intervention [60,61]. Thus, occlusion should be suspected in the case of
serious abdominal pain, even in those patients with a recent history of LAGB.

Diagnosis can be achieved with an abdominal X-ray with oral contrast, but the gold
standard to find the specific cause of obstruction remains the CT scan.

Interestingly, the average postoperative recovery time after laparotomy and/or la-
paroscopy for occlusion in patients with LAGB is seven days. Since bariatric interventions
are standardized, the mean length of stay is usually shorter, and they have acceptable
30-day morbidity and mortality rates [62,63]. Even if rare, bowel obstruction due to the
gastric band is a serious condition; the migration of silicon parts into the GI tract may
require intestinal or gastric resection with a subsequent need for a longer recovery period.

Even though band removals are usually performed safely and laparoscopically, sur-
geons should not underestimate the possible severity of occlusion which may require
laparotomy and more than a week of postoperative recovery.

Strengths and Limitations

Despite the large body of literature on LAGB, this is the first and most updated
review on occlusion in patients with gastric bands to date. On the other hand, information
was retrieved from case report articles with a subsequent lack of data on LAGB surgical
techniques and postoperative complications after emergency surgery for occlusion.

5. Conclusions

There are plenty of reports on gastric banding and bowel obstruction in the literature.
Even if rare, this complication requires surgical intervention, often with an open approach.
The migration of the silicon ring and adhesions of the bowels to the tube system are the
leading causes of occlusion after LAGB. The absence of vomit masks symptoms, but an
obstruction must be always suspected in cases of severe colicky abdominal pain. A CT scan
is recommended for making diagnoses.
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