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Abstract

Obesity is a civilization disease that promotes the emergence and development of many diseases, such as type II diabetes,
cardiovascular, and some cancers. It directly affects the length and quality of life. The purpose of this retrospective study
was to show the short- and long-term results of weight loss after laparoscopic adjustable gastric banding (LAGB) as well
as to assess the results of the procedure and the percentage of reoperations. Case series analysis included 228 subsequent
patients who underwent LAGB due to obesity. In the postoperative period, there was a gradual reduction in body weight,
especially in the first 24 months after surgery. After 3 years, no further weight reduction was observed, and sometimes, a
slight increase in weight was observed 5 years after surgery; the trend in weight reduction over the entire time period was
significant. A similar result was found for percentage of BMI loss (%BMIL) and percentage of excess body weight loss
(%EWL), especially in the first 36 months after surgery. Our study confirmed the good early results and low effectiveness of
laparoscopic adjustable gastric banding in the long-term treatment of pathological obesity. On the other hand, the simplicity
and safety of the procedure, the minimal effects of malnutrition, the low number of early complications, and the total revers-
ibility or conversion procedure for any other bariatric surgery are the strengths of laparoscopic adjustable gastric banding
for a selected group of patients.
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Introduction

Obesity is a civilization disease that promotes the emer-
gence and development of many diseases, such as type II
diabetes, cardiovascular and musculoskeletal disorders, and
some cancers. It directly affects the length and quality of life.
The percentage of populations of overweight and obesity in
Poland has doubled in the last 40 years, as in other devel-
oped countries [1].
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According to data from the World Health Organization
(WHO) in 2016, 39.3% of adults in Poland are overweight,
and 23.1% are obese.

Due to the low effectiveness and lack of lasting effects of
conservative treatment for extreme obesity, according to the
results of current scientific studies, bariatric surgery is the
only effective treatment method [2, 3]. Bariatric surgery is
no longer limited by excessive body weight, and the meta-
bolic effects of surgical procedures leading to the disappear-
ance of obesity complications are equally important [2, 4].
It has been proven that bariatric surgery extends the life of
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operated patients [5, 6] and improves its quality [7]. Laparo-
scopic surgery, as a minimally invasive and safe technique,
has been developed for bariatric surgery and successfully
included in the area of obesity [8, 9]. Adjustable gastric
banding was first performed with a laparoscopic approach by
Belachew et al. in 1993 and quickly became one of the most
types of common bariatric surgery [10]. Historically, gas-
tric banding was first described in 1983 by Bo and Modal-
sky, while in 1986, Kuzmak performed his first operation
with the implantation of an adjustable band consisting of an
inflatable silicon device [11]. The laparoscopic implantation
of an adjustable gastric band in Poland was first performed
by Wylezol et al. in 1998 [12]. The original surgical tech-
nique of LAGB was modified by Belachew. The outcomes of
the surgical technique included a reduction in the volume of
the pouch and abridgment of the distance of the band to the
esophagogastric junction; it was also a modified technique
for tissue preparation to minimize dissection maneuvers,
especially posterior dissection of the bursa omentalis, to
better handle the band in order to reduce the complication
rate [13]. When LAGB was introduced, open surgeries, espe-
cially vertical banded gastroplasty (VBG) and Roux-en-Y
gastric bypass (RYGB), were the dominant methods. The
appearance of LAGB represented a safe and effective alter-
native that ensured permanent weight loss, with significant
improvements in concomitant obesity-related diseases [2].
Due to the poor long-term weight loss results, late complica-
tions, and reinterventions, LAGB has become a less popular
procedure than sleeve gastrectomy (LSG) or laparoscopic
gastric bypass (LRYGB). On the other hand, recently, good
long-term weight loss results have been shown in the litera-
ture, with an acceptable percentage of complications and
fewer interventions [14, 15].

The aim of this retrospective study was to show the short-
and long-term results of weight loss after LAGB as well as
to assess the results of the procedure and the percentage of
reoperations.

Patients and Methods

Case series analysis included subsequent patients who
underwent laparoscopic adjustable gastric banding due to
obesity in the Clinical Department of General and Bariat-
ric Surgery. Based on the created computer database, 228
patients were included in the study, and the data analyzed
were complete. Preoperative data included age, sex, body
weight, BMI, and associated diseases. Postoperative data
included body weight, BMI, %BMIL, and %EWL. The pri-
mary outcome was weight loss, %#BMI, and %EWL during
follow-up. Secondary outcomes were early and late com-
plications resulting from the surgical procedures. Weight
loss efficiency was documented as the change in body mass,
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BMI, and percentage of BMI lost (%BMIL) from preopera-
tively to 60 months postoperatively.

The assessment of surgical complications included early
complications covering the hospitalization period and those
30 days after discharge from the hospital, as well as late com-
plications noted during postoperative follow-up visits. Gastric
leaks (fistulas), bleeding, infections, reoperations, complica-
tions associated with implantation of the band system, and
any other complications reported in the medical records were
analyzed. Significant bleeding was considered to require re-
surgery or transfusion > 2 red blood concentrate (RBC). Post-
operative follow-up visits were divided into 9 time intervals
at monthly intervals (months): 1 month, 3 months, 6 months,
12 months, 18 months, 24 months, 36 months, 48 months,
and 60 months.

The study protocol was accepted by the ethical committee
of the Medical University of Silesia. Written consent was not
needed for this retrospective study. All procedures performed
in studies involving human participants were in accordance
with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.

Surgical Procedures

LAGB was performed by the pars flaccida technique. The
first step was exposing the His angle. The gastric fundus was
retracted inferiorly, and the covering fat was dissected until
the left crus of the diaphragm was exposed. Second, a small
incision in the gastrohepatic ligament was made to open the
lesser omentum, and the retrogastric space for the band was
created from the right to the left branch of the crus to the
angle of His. The band was implanted around the gastroe-
sophageal junction and fixated using 4 stiches.

Statistical Analysis

The hypothesis about the compatibility of the distribution
of studied variables with a normal distribution was analyzed
using the Anderson—Darling test. The variables for the nor-
mal distribution are represented by the arithmetic mean and
standard deviation. Variables for the distribution that dif-
fered from normal are presented using the median and quar-
tile range (IQR—interquartile range). Qualitative variables
are presented as percentages. Dependent variables at subse-
quent time points were compared using Friedman’s ANOVA
test with acceptance of missing data (Skillings-Mack test),
followed by post hoc analysis using the Dunn-Bonferroni
test. Statistica 13 PL from StatSoft was used for statistical
analyses. In the statistical analysis, the significance level
p <0.05 was adopted.
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Table 1 The baseline characteristics of the study population Results
LAGB
n=228 The majority of the 228 patients included in the study were
N 414D 10.1 women (79%). The average age was 41 years, the median
Bgfi (yea.rsilt « 126 0020 0. BMI was 42 kg/m?, and the most common comorbidities
oy Welgz (ke) 0200 were hypertension and diabetes (Table 1). In the postopera-
BMI (kg/m?) 42.6 (5.5) . . . . .
tive period, there was a gradual reduction in body weight,
Sex (% women) 180 (78.9) . .
) especially in the first 24 months after surgery. After 3 years,
Smoking (n/%) 28 (12.3) . . .
) no further weight reduction was observed, and sometimes,
Hypertension (n/%) 90 (39.5) . . . .
; a slight increase in weight was observed 5 years after sur-
Diabetes (n/%) 56 (24.6) . . . . .
i gery; the trend in weight reduction over the entire time
Coronary heart disease (1/%) 5(2.2) . .. . ..
Hypothyroidism (1/%) 2310.1) period was significant (Fig. 1). A similar result was found
0 TO1d1SIM 0 . .
YOty " for %BMIL (p <0.001) and %EWL (p <0.001), especially
Gallstones (/%) 12(5.2) .
in the first 36 months after surgery (Table 2). The percent-
Sleep apnea (n/%) 53 (23.2)

BMI, body mass index; LAGB, laparoscopic adjustable gastric band-
ing

ages of BMIL and EWL were achieved systematically to
3 years postsurgery. From this time, a slight decrease in both
parameters was observed, and at 60 months, %BMIL and
%EWL achieved results similar to those found 18 months
after surgery. There were no significant early postoperative
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Time [months]
IM M oM 12M 18SM 24M 36M 48M 60M p

LAGB Masa ciala [kg] 111 106 102 101 99 92 94 94 103 <0.001
n=228 IQR 19 18 19 18 28 23 30 22 21

Fig. 1 Weight loss during follow-up
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Table2 Weight loss outcomes

in the form of %BMIL and ™
%EWL during fOllOW-up LAGB %BMIL =n 195
Median 7.5
IQR 6.7
%EWL n 195
Median 15
IQR 11.4

3M 6M 12M 18M 24M 36M 48M 60M p

162 171 106 101 59 70 44 28 <0.001
11.6 139 141 152 168 185 17.7 155

56 62 70 73 7.5 8.1 7.1 10.3

162 171 106 101 59 70 44 28 <0.001
235 277 282 299 37 415 38 30.6

12.8 20.7 283 332 290 351 260 320

LAGB, laparoscopic adjustable gastric banding; M, month; %BMIL, percentage of BMI loss; %EWL, per-
centage of excess weight loss; IQR, interquartile range

complications in patients after gastric banding. In the late
postoperative period, 16 (7.1%) patients had complications
related to the introduction of the band system. Band slip-
page and band migration were the most common complica-
tions, which were detected in 8 (3.5%) patients and 3 (1.3%)
patients, respectively. Other complications were rare: two
patients experienced port malfunctions (one with port dis-
placement and one with port leakage), two patients had
high stomal obstructions and one patient experienced drain
migration. All patients required re-surgery (7.1%).

Discussion

The number of bariatric procedures is still growing because
of the good surgical outcomes associated with excellent
weight loss outcomes, the safety of the surgical procedure,
and the beneficial effects on comorbidities [16]. Recent data
from national registries have demonstrated that the most
commonly performed bariatric procedures include LRYGB,
SG, and LAGB [17, 18]. LAGB is the most popular bari-
atric procedure because of its simplicity and lower rate of
early complications, but due to its long-term weight loss
results and high rates of complications and reinterventions,
it has become a less popular procedure than LRYGB and
SG. According to the IFSO Global Registry Report [17] and
American Society for Metabolic and Bariatric Surgery [19],
the gastric banding is still declining among the performed
bariatric procedures, and the number of LAGB procedures
in these registries ranges from 1.1 to 5%. At present, the
number of LAGB procedures in Poland constitutes 7% of
bariatric operations [20].

LAGB is not the most effective bariatric surgery for
weight loss outcomes compared with other procedures, but
it is associated with low mortality and morbidity in the early
postoperative period, as well as shorter operative times and
shorter hospital stays [21]. On the other hand, the available
literature shows that LAGB is a safe procedure with accept-
able weight loss; these studies have shown that the LAGB-
associated percentage of excess weight loss ranges from 40
to 65% and from 35 to 68% at 3-year and 5-year follow-ups,
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respectively [22]. Other analyses have also shown effective
results, with excess weight loss percentages of 48% and 47%
after LAGB at>5 and > 10 years, respectively [23].

Among the patients subjected to our observation, the
largest weight reduction, %BMIL, and %EWL occurred in
the first 3 years after surgery, and no further weight loss
and sometimes a slight increase were observed during fur-
ther follow-up. The percentage of excess weight loss at 3
and 5 years was 41% and 30%, respectively. Similar results
were obtained by other authors, who showed that the 5-year
mean percentage of excess weight loss during the observa-
tion period was 34% [24]. However, a recent analysis showed
that this effect was not permanent with long-term observa-
tion over 7.5 years [25].

Recent meta-analyses showed that short- and medium-
term weight loss outcomes after LAGB were poor com-
pared with other bariatric procedures, but the number of
RCT studies for the comparison in these analyses was low:
only 2 RCT studies compared RYGB vs LAGB, and 1 RCT
compared LAGB vs SG [18, 26]. The mean 1-year ZEWL
for RYGB, SG, and LAGB was 67.3%, 71.2%, and 40.6%,
respectively [25]. Other authors presented a case series
analysis of long-term outcomes among 208 patients with
LAGB [27]. They showed that LAGB was associated with
poor long-term weight loss outcomes and a high failure rate.
The %EWL at 5 and 10 years was 30% and 16.9%, respec-
tively, while LAGB failure occurred in 57% of patients, and
a higher baseline BMI was the only independently associ-
ated factor. In a recent prospective study comparing 5-year
results between superobese and non-superobese patients
after LAGB, the authors demonstrated that LAGB could
lead to long-lasting weight loss after 5 years, but superobese
patients had significantly inferior weight loss results than
patients with a BMI <50 [28].

During follow-up visits, 7% of patients had complica-
tions related to the introduction of the band system, and
all required re-surgery. Band slippage and band migra-
tion were the most common complications, which were
detected in 3.5% and 1.3% of patients, respectively. Our
results support the complications in the existing literature
on LAGB, indicating that band slippage is one of the most
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common late complications, with an incidence frequently
below 5% [29], while erosion, as summarized in the results
of studies that included estimates at the 5-year follow-up,
had an incidence of 0.9-3.1% [13]. We know that long-
term LAGB is ineffective and has a high rate of reopera-
tion. The follow-up data, including studies with minimal
10-year follow-up data for LAGB patients, indicated that
the median complication rate, reoperation rate, and band
removal rate due to insufficient weight loss or complica-
tions were 42.7% (5.9-52.9%), 36.5% (7.2-66.1%), and
22.9% (5.4-54.0%), respectively [30]. Another study with
a mean follow-up of over 10 years showed that approxi-
mately 60% of patients had their bands removed after
LAGB, and 30% had another bariatric surgery [31]. There
are also results of long-term observations in which only
5.6% of bands were removed during 16 years of follow-
up in a cohort of 3227 patients [32]. However, careful
analysis of the data showed that 46% of patients in the
10-year follow-up period and 76% of patients in the
15-year follow-up underwent surgical revision with band
replacement [32]. Another recent study obtained the best
results in young patients with a high BMI, but the results
in elderly patients and in people with a low BMI were
satisfactory [14]. At the same time, they put forward the
idea of using completely reversible LAGB as a first-line
method in bariatric surgery, unlike the authors of another
analysis [27], who suggested that LAGB may be an option
only for patients with a low BMI who do not meet the
current criteria for other bariatric surgery techniques and
who are not suitable candidates for endoscopic treatment.

There is a limitation to the study that needs to be
acknowledged. During the last few years, LAGB has
become a less popular procedure than LRYGB and SG.
The prevalence of LAGB has declined due to the litera-
ture showing weight regain and high late complication and
reintervention rates. In this context, a group of over 200
patients who underwent LAGB is relatively large. How-
ever, with the low percentage of follow-up patients (less
than 50%), the results concerning anthropometric param-
eters were comparable to a previously published study.
Of course, 28 patients at 5-year follow-up is a significant
limitation to the study. Its long-term results cannot be
extrapolated to a general obese population after LAGB
because of a small number of patients.

Conclusions

Our study confirmed the good early results and low effec-
tiveness of laparoscopic adjustable gastric banding in the
long-term treatment of pathological obesity. On the other
hand, the simplicity and safety of the procedure, the minimal

effects of malnutrition, the low number of early complica-
tions, and the total reversibility or conversion procedure for
any other bariatric surgery are the strengths of laparoscopic
adjustable gastric banding for a selected group of patients.
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