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Abstract

Introduction: Laparoscopic sleeve gastrectomy (LSG) and laparoscopic adjustable gastric banding (LAGB) are accept-
able options for primary bariatric procedures in patients with body mass index (BMI) 35-55 kg/m?.

Aim: The aim of this study is to compare the effects of these two bariatric procedures 6, 12 and 24 months after surgery.
Material and methods: Two hundred and two patients were included 72 LSG and 130 LAGB patients. The average age
was 38.8 +11.9 and 39.4 +10.4 years in LSG and LAGB groups, with initial BMI of 44.1 kg/m? and 45.2 kg/m? p = NS.
Results: The mean percentage of excess weight loss (%EWL) at 6 months for LSG vs. LAGB was 36.3% vs. 30.1% (p =
0.01) and at 12 months was 43.8% vs. 34.6% (p = 0.005). The greatest difference in the mean %EWL at 12 months
was observed in patients with initial BMI of 40-49.9 kg/m? in favor of LSG (47.5% vs. 35.6%; p = 0.01). Two years af-
ter surgery there was no advantage of LSG and in the subgroup of patients with BMI 50-55 kg/m? there was a trend
in favor of LAGB (57.2% vs. 30%; p = 0.07). The multiple regression model of independent variables (age, gender,
initial BMI and the presence of comorbidities) proved insignificant in prediction of the best outcome in means of
%EWL for either operative modality. None of these factors in the logistic regression model could determine the type
of surgery that should be used in particular patients.

Conclusions: During the first 2 years after surgery, the best results were obtained in women with lower BMI undergoing
LSG surgery. The LSG provides greater %EWL after a shorter period of time though the difference decreases in time.

Key words: obesity, laparoscopic sleeve gastrectomy, excess weight loss, comparison, laparoscopic adjustable gastric
banding, treatment outcomes.

Introduction Sleeve gastrectomy is the first step of a duode-

Surgical treatment of obesity reduces excess nal switch and was first described by Hess in 1988
body weight by 50-70% when compared to behav-  [4]. Thirteen years ago, Ren et al. performed the first
joral and pharmacological therapies [1]. Sleeve gas-  laparoscopic gastric sleeve resection, also as a first
trectomy (SG) and adjustable gastric banding (AGB)  stage of a biliopancreatic diversion with duodenal
are the most popular restrictive methods used inthe  switch (BPD-DS), and it became an independent pro-
surgical treatment of obesity [2, 3]. cedure treatment soon after [5].
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The idea of adjustable gastric banding appeared
in the late 1980s [6-8]. Laparoscopic AGB (LAGB) is
a restrictive procedure and more importantly it is
one of the few reversible bariatric procedures and
was first described in 1994 by Belachew et al. [9].
It is one of the most popular bariatric procedures
in Europe and Australia and in recent years it has
slowly been gaining popularity in the USA. The pi-
oneers of laparoscopic AGB implantation included
Guy-Bernard Cadiere and Franco Favretti. In Poland,
this method was used for the first time in 1998 [10].

Both LSG and LAGB have their pros and cons.
Both have well-documented advantages and disad-
vantages but there are few reports directly compar-
ing the outcomes of these two operative modalities.
Therefore, we decided to undertake a study evalu-
ating the outcomes of LAGB and LSG in terms of %
of excess weight loss (%EWL) 6, 12, and 24 months
after surgery. As there are no clear guidelines sug-
gesting which method is better for which patients,
we applied a univariate and multivariate regression
model to factors that might become part of a predic-
tive model of outcome in patients with body mass
index (BMI) in the range of 35-55 kg/m?2.

Material and methods
Patients

Data on basic characteristics (age, gender, initial
weight, BMI and comorbidities) (Table 1), and %EWL
at 6, 12 and 24 months after surgery were extract-
ed from 2 previously published studies for the pop-
ulation of patients with morbid obesity with BMI
> 40 kg/m? or BMI > 35 kg/m? with significant co-
morbidities, and up to BMI = 55 kg/m?, who under-
went operations between the years 2005 and 2009

Table I. Patients’ characteristics

in our institution [11, 12]. Two hundred and two con-
secutive patients who underwent LSG (72 patients)
or LAGB (130 patients) fulfilled the above criteria
and were included in this study. The type of surgery
to be undertaken was chosen jointly by the bariat-
ric team and the patient after the multistep qual-
ification. The operative techniques were described
elsewhere [11-13]. The flow chart of participation in
follow-up visits is shown in Figure 1.

Statistical analysis

Statistical calculations were performed using
Statistica 9.1 computer software from StatSoft, Inc.
Krakow, Poland, by an independent statistician. Chi-
square (y?) test, Student’s t-test, Shapiro-Wilk distribu-
tion analysis, Mann-Whitney U-test, post hoc ANOVA
analysis and the Kruskal-Wallis ANOVA test and
Dunn’s multiple comparisons were used. Statistical
significance was established at the p < 0.05 level.

Results

The mean age of patients in the LSG group was
38.8 +11.9 years (range: 19-67) and in the LAGB
group was 39.4 +10.4 (range: 22-74). The mean
BMI was 44.1 +5.3 (range: 35.1-54.7) and 45.2 +5.4
(range: 35.2-54.8) respectively (p = 0.17). Gender
distribution was similar in both groups and around
58% of patients in each group had at least one co-
morbid condition, as shown in Table I.

The mean %EWL at 6 and 12 months was statis-
tically more significant in the LSG group. The %EWL
equaled 36.3 at 6 months and 43.8 at 12 months
whereas in the LAGB group it was 30.1 and 34.6 re-
spectively. The average %EWL at 24 months in pa-
tients who underwent an LSG operation was 44.0

Parameter LSG LAGB Value of p
Number of patients 72 130

Female, n (%) 55 (76.4) 99 (76.1) NS
Male, n (%) 17 (23.6) 31(23.9)

Age, mean + SD (range) [years] 38.8 +11.9 (19-67) 39.4 +10.4 (22-74) NS
Initial weight, mean + SD (range) [kg] 126.7 +20.6 (90-170) 129.7 +22.3 (90-207) NS
Initial BMI, mean + SD (range) [kg/m?] 44.1+5.3 (35.1-54.7) 45.2 +5.4 (35.2-54.8) NS
Patients with comorbidities, n (%) 42 (58.3) 76 (58.5) NS

NS — not significant
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Patients eligible for treatment (n = 202)
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Figure 1. Participation in follow-up visits

and was 37.2 in LAGB patients, though the differ-
ence was not significant. Table Il shows the effect of
the type of operation on the %EWL at the particular
times of observation.

We stratified the patients into three subgroups:
grade Il obesity (BMI 35-39.9 kg/m?), morbid obesity
(BMI 40-49.9 kg/m?) and super-obesity (BMI 50-55 kg/
m2) to see which patients benefited the most from both
types of surgery. The results are presented in Table IIl.

On the other hand, both operative techniques
had similar complication rates when assessed ac-
cording to the BAROS scoring system, with signifi-
cantly more minor medical complications following
the LSG procedure [14] (Table IV).

Age, gender, initial BMI and the presence of co-
morbidities proved insignificant in the multiple re-

6 month after surgery

12 months after surgery

24 months after surgery

!

LAGB (n = 130)

A
n =103 (79.2%)
Excluded n =27
Did not attend follow-up visist and wished
not to have any contact by phone

y

n =80 (61.5%)
Excluded n = 23 (as above)

n =39 (30.0%)
Excluded n = 41 (as above)

Table Il. %EWL 6, 12 and 24 months after surgery

Time [months] LSG LAGB Value of p
6 36.3 +15.5 30.1+16.6 0.01
12 43.8+189  34.6 £20.8 0.005
24 44.0+23.8 37.2+24.0 0.28

gression model of independent variables that might
have had influence on the postoperative loss of the
excess weight. Neither age, gender, initial BMI nor
the presence of comorbidities was an independent
factor in the logistic regression model that could de-
termine the type of surgery that should be used in
particular patients.

Table lIl. Average %EWL for initial BMI subgroups at 6, 12 and 24 months after surgery

BMI [kg/m?] 35-39.9 40-49.9 50-55

Time [months] 6 12 24 6 12 24 6 12 24

LSG 36.0 42.5 51.0 39.1 47.5 48.4 28.4 33.9 30.0

LAGB 329 33.7 231 311 35.6 35.4 24.9 32.8 57.2

Value of p NS NS 0.07 0.03 0.01 NS NS NS 0.08
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Table IV. Complication rates after LSG and LAGB
procedures

Complications LSG LAGB Value of p
Major surgical 4 (5.6%) 12 (9.2%) NS
Minor surgical 5 (6.9%) 10 (7.7%) NS
Major medical 3 (4.2%) 3 (2.3%) NS
Minor medical 12 (16.7%) 0 (0.0%) 0.0001
Conversions 0(0.0%) 2 (1.5%) NS

Discussion

Laparoscopic sleeve gastrectomy and gastric
banding are the two most frequently performed bar-
iatric procedures in Europe. They are well-developed
and standardized procedures. The main differences
are the reversibility, the need for adjustments, the
type of complications and the magnitude of their
outcomes. The main advantage of LAGB surgery is
that it is reversible and the band can be removed at
any time. It can also be adjusted by injecting more
fluid into the port to tighten it, thus providing more
restriction if needed. The LSG procedure provides
good restriction, and by eliminating the greater cur-
vature and therefore the majority of ghrelin-produc-
ing cells, it has an influence on the hunger-satiety
axis, though one that is irreversible.

Short-term outcomes of both procedures were
previously documented by other authors who
deemed a loss of more than 50% of excess weight
a success and loss of less than 25% a failure [15-19].
Several other factors were considered to be also im-
portant in assessing the outcomes of bariatric pro-
cedures, such as the number and severity of compli-
cations, resolution of comorbidities, improvement in
self-esteem, social life, daily activities, and sex life
[14]. Although very objective, the proposed scales
are frequently ignored by patients who do not want
to expose their private life. This is why we decided
to compare LSG and LAGB with regards to only the
%EWL and the proportion of complications.

In general we can say that LSG was more ben-
eficial in the short term perspective of 1 year after
surgery. Patients who underwent this procedure had
significantly greater % excess weight loss at 6 and
12 months after surgery than the patients in the
LAGB group. Even though this effect was still pres-
ent at 24 months, the difference was not statistical-

354

ly significant. We can say that based on our results,
laparoscopic sleeve gastrectomy is more beneficial
than laparoscopic adjustable gastric banding in the
perspective of 2 years after the surgery under the
condition that the patient is willing to accept the ir-
reversibility of the procedure.

When we assessed the impact of LSG and LAGB
on the %EWL with regards to the BMI subgroups, we
could observe a greater %EWL after LSG at 6, 12 and
24 months in patients with a BMI in the range of
35-39.9 kg/m?and 40-49.9 kg/m?. However, a sta-
tistically significant difference in %EWL was ob-
served only in patients with a BMI of 40-49.9 kg/
m? at 6 and 12 months. Interestingly, patients with
super-morbid obesity had similar %EWL 6 and 12
months after LSG and LAGB surgery. Even more in-
terestingly, it seems that in the long perspective su-
per-obese patients might benefit more from LAGB
than LSG. Our patients with super-morbid obesity
had almost a two-fold greater %EWL at 24 months
after LAGB than the LSG surgery, and probably the
difference would reach statistical significance if the
analyzed groups were bigger. We think that this two-
fold difference in %EWL at 24 months after surgery
might derive from the fact that the adjustable gas-
tric band is adjusted every 3 months to maintain the
therapeutic effect and to facilitate further weight
loss, and in this respect it might be more beneficial
in this group of patients. On the other hand, the
LSG procedure provides a more rapid excess weight
loss, mainly in the initial 12 months, with a grad-
ual extension of the gastric sleeve afterwards and
the possibility to facilitate greater amounts of food,
thus decreasing the potential to eliminate the ex-
cess weight loss. At the same time it deregulates
the hormonal axis responsible for the hunger-satiety
sensation, causing a decrease in hunger and thus
reducing the amounts of ingested food. This was re-
flected in patients with a BMI of 35-39.9 kg/m?with
comorbidities, who present an opposite trend to su-
per-obese patients, with LSG providing a more than
two-fold greater reduction of excess body weight at
24 months after surgery.

Even though it was a retrospective analysis per-
formed on relatively small groups, the populations
were almost homogeneous in terms of initial BMI, age
and gender distribution, like in case-matched studies.
All patients were operated on by a small bariatric
team. Therefore, these differences can be attributed
to the type of operation and not selection bias.
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Having the above results we were interested
to know if any of the preoperative factors such as
age, gender, BMI, or the presence of comorbidities
might determine the outcome of the procedure.
A logistic regression model showed that none of the
above factors have any prognostic value for the LSG
and LAGB procedure outcomes. We also checked
via a multivariate regression analysis if any of the
above factors might influence the choice of the
most appropriate operation for particular patients.
Apparently neither age, gender, BMI nor the pres-
ence of comorbidities determines which procedure
to choose.

We still have to choose the type of surgery based
on our intuition and the patient’s preference. We
can base our judgment on EAES and SAGES guide-
lines but there is no definite indication for any type
of surgery, especially in the era of rapidly appearing
new procedures such as mini-gastric bypass, the en-
doscopic bypass systems or new technologies like
Tantalus [20-22]. Probably further multi-center stud-
ies on greater numbers of patients might elicit pre-
dictive factors for the outcomes of bariatric surgery.
With time we might also learn about the factors that
will make the choice between different metabolic
procedures easier, and based on calculations be able
to predict which procedure might be the most ben-
eficial for our patient, leading to a more patient-tai-
lored strategy in metabolic disorders.

Conclusions

Both methods show an acceptable percentage
of excess weight loss with acceptable complication
rates. During the first 2 years after surgery, the best
results were obtained in women with lower BMI un-
dergoing LSG surgery. Laparoscopic sleeve gastrecto-
my provides greater %EWL after a shorter period of
time, though the difference decreases in time. In pa-
tients with BMI > 50 kg/m?, LAGB might be a better
option for longitudinal control of obesity. However,
in order to prove the superiority of one method over
another, further and more detailed studies need to
be conducted.
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