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Background: Morbid obesity is an increasingly com-
mon condition with serious associated morbidity and
decreased life expectancy. The only treatment with
long-term efficacy for this condition is surgical inter-
vention. Laparoscopic adjustable gastric banding
(LAGB) is a procedure increasingly performed in
European centres and recently approved by the FDA
in USA.This article reviews its effectiveness and com-
plications.

Methods: A literature search identified relevant
articles.

Results: LAGB results in approximately 60% (43-
78%) excess weight loss at 3 years with improvement
in co-morbidities , with perioperative mortality <0.5%.
Potential complications include prolapse or pouch
dilatation, and port-related complications. Less com-
mon complications are intra-operative gastric perfo-
ration and band erosion. Reoperation-rate varies
greatly between series, and is usually needed for
band repositioning or port-related procedures, many
of the latter being performed under local anesthesia.

Conclusion: The available data demonstrate that
LAGB is a safe bariatric procedure, and effective in
the short- and medium-term. Results of long-term fol-
low-up are awaited.

Key words: Morbid obesity, bariatric surgery, laparoscopic
adjustable gastric banding, Lap-Band®, Swedish
adjustable gastric band.

Introduction

About 1.9% of women and 0.6% of men in the UK
are morbidly obese (body mass index (BMI) >40
kg/m2). Obesity-related morbidity costs the NHS an

estimated £2 billion annually, and the small sub-
group of morbidly obese individuals accounts for
>40% of the total obesity-related expenditure.
Bariatric surgery is the only intervention that has
been proven effective in achieving and maintaining
long-term weight loss in the morbidly obese, there-
by resulting in improvement in co-morbid condi-
tions. 

The most significant development in bariatric sur-
gery in the last few years has been the trend towards
laparoscopic procedures. Potential benefits from the
laparoscopic approach are expected to be even
greater in morbidly obese patients and include:
decreased perioperative morbidity, e.g. ileus, wound
complications, cardiopulmonary adverse events;
decreased perioperative mortality; shorter recovery
time; and fewer long-term complications from inci-
sional hernias.

Gastric banding was described by Molina
(Houston) and Kolle (Norway) in the 1980s, and
modified to allow the use of an adjustable band by
Kuzmak to control size. Laparoscopic adjustable
gastric banding (LAGB) has become increasingly
popular, particularly in Europe and Australia. This
article attempts to determine whether LAGB is a
viable alternative bariatric procedure. 

Methods

Medline, PreMedline, and Cochrane Library were
searched using the keywords “obesity, weight loss,
bariatric surgery, gastric restriction procedures,
laparoscopic adjustable gastric banding, Lap-
Band®, Swedish adjustable gastric band”, to identi-
fy articles on LAGB. Identified articles were criti-

Brief Overview

Laparoscopic Adjustable Gastric Banding for
Severe Obesity

Mark Vella; David J. Galloway

Department of Surgical Gastroenterology, Gartnavel General Hospital, Glasgow, Scotland, UK

Reprint requests to: David J Galloway, Department of Surgical
Gastroenterology, Gartnavel General Hospital. 1053 Great
Western Rd., Glasgow G12 0YN, Scotland.
E-mail: djgalloway@lineone.net



cally appraised. Further articles missed by the initial
search were identified from references. Series of
over 100 patients were selected to identify such fac-
tors as operation times, conversion rates, morbidity,
mortality, reoperation rates, and weight loss.
Important observations from smaller series were
included. 

Technique of Laparoscopic Adjustable
Gastric Banding

Gastric banding is designed to create a tiny pouch
with an adjustable outlet (stoma) just distal to the
esophagogastric junction, thereby restricting food
intake and resulting in early satiety. The band has an
inflatable inner wall and is connected by a length of
silicone tubing to a reservoir with a self-sealing port
placed in the abdominal wall. A syringe with a non-
coring (Huber) needle can be used to pierce the
diaphragm of the reservoir to adjust the inner diam-
eter of the band, and thereby alter the diameter of
the pouch outlet. Two main types of band are com-
mercially available; the Swedish Adjustable Gastric
Band (SAGB) (Obtech, associated with Ethicon
EndoSurgery) and the Lap-Band® (INAMED, Santa
Barbara, CA, USA). The latter has been the more
popular and was granted FDA approval in the USA
in June 2001. 

The procedure is well described.1 A retrogastric
tunnel is created above the lesser sac by dissection
under direct vision, avoiding injury to the posterior
gastric wall. Dissection on the greater curvature
starts at the angle of His. On the lesser curvature,
dissection begins either approximately 2 cm from
the gastro-esophageal junction, opening the hepato-
gastric ligament, or, in the pars flaccida approach,2

at the base of the right crus. The band is buckled
around the stomach and connected by the silicone
tubing to the reservoir, which is implanted in the
abdominal wall. The band is held in place by gastro-
gastric sutures anteriorly and by the dense connec-
tive tissue normally present above the lesser sac
posteriorly. 

Patients are allowed liquids and pureed solids
within a few hours after surgery. Solids are reintro-
duced gradually after 4 weeks. Some groups recom-
mend the use of a water-soluble contrast study on
the first postoperative day to assess pouch integrity
and band position, but it is not a universal recom-

mendation. 
The band is left uninflated for 4 to 6 weeks until

postoperative gastric edema has subsided and a
fibrotic capsule has enveloped the band. This
decreases the incidence of postoperative food intol-
erance. At subsequent visits, the stomal size may
need to be adjusted. With the Lap-Band®, 3-4 ml of
saline may be needed for an adequate stoma,3 while
6-8 ml with the SAGB.4

Operation time decreases with increasing experi-
ence and is around 1 hour in most large series.3,5-8

Conversion to laparotomy has been necessary in up
to 9.3% (Table 1). In many series, conversion was
more likely in the first 50 patients3,8,11,13,18,19 and
was rare thereafter. Indications for conversion have
included an inadequate view (eg. a huge left lobe of
the liver), difficult retrogastric dissection, bleeding,
and visceral trauma.

Potential advantages of LAGB include those of
laparoscopic bariatric surgery, as well as relative
ease of placement, adjustability, and complete
reversibility to normal anatomy if desired or
required. To date, the procedure also has the lowest
perioperative mortality of all bariatric proce-
dures20,21 (Table 2).

Published Results

Weight Loss

Reports of weight loss should be evaluated with
caution, and may not be strictly comparable if
patient groups are different in terms of: ethnicity
(Afro-Caribbean patients may lose less weight); ini-
tial BMI; patient compliance; weight loss measures
(percent excess weight loss, total weight lost or BMI
achieved).6,8,10

Percentage of excess weight loss (%EWL) report-
ed for LAGB varies from 38% to 71% at 1 year, but
is around 50% in most series (Table 1). In the stud-
ies quoting %EWL at 3 years,1,11,13,14,18 this varied
from 43% to 78%, with most studies quoting around
60% EWL. Unfortunately, many studies do not
specify the number of patients followed-up to 3
years. In Busetto et al’s14 260 patients followed-up
for at least 3 years, %EWL 3 years after LAGB was
43%. In O’Brien et al’s13 series, only 25 patients had
been followed for 3 years, with 62% EWL. The lim-
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ited data available therefore support the notion that
LAGB sustained weight loss in the medium-term.
Longer follow-up of large numbers of patients is
presently under way.

Improvement in Co-morbidity

Weight loss is associated with improvement of co-
morbidities13,19,22 such as hypertension, diabetes,
lipid abnormalities, asthma, sleep apnea and arthri-
tis. Patients report a significant improvement in
quality of life.23

Dixon and O’Brien22 found that 90% of patients
with gastro-esophageal reflux experienced an
improvement in their symptoms after LAGB, with
76% reporting complete resolution. Only a small
minority (4%) experienced exacerbation of their
reflux symptoms. More recently, the same authors
reported an improvement in diabetic control in 90%
of 50 type II diabetics.23

Potential Complications Specific to LAGB

Band Erosion

The potential for gastric erosion by the band, is a
concern with adjustable gastric banding. The report-
ed incidence is less than 2.2% in large series (Table

1), over a maximum 4-year follow-up. Factors
thought to predispose to band erosion are an unrec-
ognized intra-operative gastric trauma,9 infection,
rapid inflation of the band, or band over-inflation.6

Patients may present with weight regain,6 port-site
infection14 or, infrequently, with severe back pain or
hematemesis. Contrast studies may reveal an intra-
gastric portion of the band, but the diagnosis is often
made at gastroscopy. Treatment involves removal of
the band, and may require closure of the gastric
defect, which may be performed endoscopically6 or
laparoscopically, although laparotomy may be
required.8 Most surgeons advocate delaying a fur-
ther bariatric procedure for several months. 

Gastric Perforation

Intra-operative gastric perforation, during the cre-
ation of the retrogastric tunnel, occurred in up to
2.6% of patients (Table 1). Perforation can be diag-
nosed intra-operatively, in which case laparoscopic
repair is often feasible,18 although conversion to
laparotomy may be necessary.3,8,12,19 Some surgeons
have then proceeded with synchronous placement of
the band.18 If gastric perforation is not recognized
perioperatively, the patient presents later with
abdominal or left shoulder pain, unexplained tachy-
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Table 2. Comparison of LAGB, open and laparoscopic gastric bypass

LAGB Gastric bypass Lap gastric bypass 

% Excess weight loss at 36 months 43%-78%1,14 66%20 77%21

Mortality 10 out of >5700 patients1-19 0.5%20 0.4%21

Operative time (minutes) 52-1161,2,3,5,6,12,13,14 120 260 21

Conversion rate 0-9.3%7,18 - 1%21

Reoperation rate 4.5%-28%14,19 1%-6%20** 9.8%21

Complications
Anastomotic leak/fistula 0.5%20 4.4%21

Marginal ulcer 0.5%-13%20 1%
Stomal stenosis 1%20 5%
Partial staple-line disruption 1%20 021

Intestinal obstruction 5%20 1.5%21

Incisional hernia 2 out of >5700 patients12 17%20 0.7%21

Splenectomy 0.5%20

Gastric perforation 0-2.6%6,7,9,19

Band erosion 0-2.2%2,8,9

Gastric prolapse <7.8%*1,2,3,5,6,7,8,11,13

Port/catheter-related complications 0-29.3%3,6,7,12,14

Bands explanted 0-5.8%2,9,10,19

*with 15 ml pouch
**excludes operations for incisional hernia



cardia, tachypnea, and/or pyrexia. In these cases, a
Gastrografin® study helps to confirm or exclude the
diagnosis. 

Prolapse

Prolapse of the stomach upwards through the band
has been the most common complication, occurring
in up to 13% of patients (Table 1). Anterior gastric
wall prolapse is thought to be due to insufficient fix-
ation of the band,11 and is usually easily amenable to
laparoscopic adjustment of the band position, and
placement of further gastro-gastric securing sutures.
Posterior prolapse is generally due to the band being
placed within the lesser sac. Some surgeons advo-
cate posterior, as well as anterior, fixation of the
band to further decrease the risk of prolapse.13 Other
factors thought to predispose to prolapse are vomit-
ing,13 over-indulgence, band over-inflation, and the
preoperative presence of a hiatus hernia or
esophageal dysmotility.24 Greenstein et al24 suggest
preoperative manometry in all patients being con-
sidered for LAGB, in the hope of identifying
patients at high risk for gastric prolapse, as these
patients may benefit from an alternative bariatric
procedure.

Prolapse increases the size of the proximal gastric
pouch, leading to failure to lose weight or weight
regain. If torsion of the dilated pouch occurs, the
patient presents with acute obstruction.15 The diag-
nosis is confirmed radiologically. Many patients
require band repositioning (laparoscopic or open),
although simple band deflation may be suffi-
cient.7,14,15

Most authors altered their technique during the
study period, reducing pouch volume from 25 ml to
15 ml, and siting the band above the lesser sac to
reduce its mobility. When cases of prolapse occur-
ring before this change in technique are excluded,
the incidence of prolapse decreases markedly (Table
3). Cadiere et al,3 Fielding et al,5 and Nehoda et al6

have not needed to reposition any bands in a total of
868 patients since altering their technique.

Esophageal Dilatation

Esophageal dilatation has been noted when compar-
ing pre- and postoperative contrast studies in a small
series of patients.25 The degree of esophageal dilata-

tion did not appear to be related to the gastric stom-
al diameter. It may be asymptomatic or result in dys-
phagia, vomiting and reflux. At present, the signifi-
cance of dilatation in terms of long-term conse-
quences on esophageal function is unknown.
DeMaria25 suggested regular contrast studies as part
of patient follow-up, with band deflation or removal
if esophageal dilatation is progressive, to prevent
potentially irreversible esophageal dysmotility.

Port-Related Complications

The incidence of port-related complications in most
series is <7.5%.2,3,6,7,10,12,15,17 However, Busetto et
al14 reported a 29% incidence of port-related com-
plications, which were almost exclusively port leak-
ages, due to disconnection or tube rupture at the
junction between port and tubing. Patients present
with weight regain. Most required minor corrective
procedures.

Other port-related complications include port dis-
lodgement, infection and chronic pain. Removal and
re-siting of a new port may be necessary. Early band
failure due to a leak in the system, caused by punc-
turing the band during suturing (incidence up to
2.8%),6,15,16 becomes uncommon with experience. 

Reoperation Rates

The reported reoperation-rate varies greatly, from
4.5% to 28% (Table 1). Reoperation may be neces-
sary for band repositioning, band removal or
port/tubing-related procedures. Less than 5.8% of
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Table 3. Incidence of prolapse with 25 ml pouch and
with 15 ml pouch

Author No. of Incidence of Prolapse
patients

Overall 25 ml 15 ml
% No. % No. %

Belachew1 350 13.1% 36 40% 10 4.2%
Cadiere3 652 4% 26/34 76% 0/618 0%
Dargent11 500 - - - 25/500 5%
Chevallier2 394 7.8% - - 31/394 7.8%
Fielding5 335 4.2% 14/235 6% 0/100 0%
O'Brien13 302 9% 15/50 30% 12/250 4.8%
Busetto14 260 12.3% 32/260 12.3% - -
Nehoda6 250 1.2% 3/100 3% 0/150 0%
Weiner7 184 2.2% 4/65 6.2% 0/119 0%
Suter8 150 10.6% 14/30 46.7% 2/120 1.6%



bands were removed in most large series.
Indications for band explantation include band ero-
sion, gastric prolapse and, less commonly, inade-
quate weight loss25 or psychological intolerance.5

Excluding port-related procedures, which are usual-
ly minor procedures that may be performed under
local anaesthesia,4,6 the reoperation-rate was 4% to
14%.

Discussion

Many bariatric surgeons consider gastric bypass to
be the best bariatric operation. Unfortunately, incon-
sistent reporting of outcome measures, as well as
potential differences between patient groups,
including different initial BMI, make direct compar-
ison difficult (Table 2). Furthermore, 10-year fol-
low-up for LAGB is not yet available. A randomized
controlled trial would be necessary to directly com-
pare these procedures.

Obesity is a major public health problem. Its
increasing prevalence in young people underlines
the urgent need for effective prevention programs
that radically change people’s attitudes to diet and
exercise. On the other hand, the medical profession
is faced with ever increasing demands for treatment
from severely obese individuals and should be pre-
pared to meet the challenge. The trend towards
laparoscopic bariatric surgery is justified and likely
to be sustained. The steep learning curve and tech-
nical difficulty of laparoscopic gastric bypass make
it unlikely to be widely adopted as the laparoscopic
procedure of first choice by many bariatric sur-
geons. Published data regarding LAGB are encour-
aging, and, if confirmed at long-term follow-up, this
procedure deserves its place in the bariatric sur-
geon’s armamentarium. 

Candidates for LAGB should be counselled
regarding results of this procedure, unanswered
questions, and alternatives. Close patient follow-up
is essential, and patients should be encouraged to be
part of well-designed trials to help answer pending
questions. Randomized clinical trials are urgently
required to provide an evidence base to assist
patients and surgeons in the selection of the appro-
priate bariatric procedure. 
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