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Abstract
Background Beside complications like band migration,
pouch-enlargement, esophageal dilation, or port-site infec-
tions, laparoscopic adjustable gastric banding (LAGB) has
shown poor long-term outcome in a growing number of
patients, due to primary inadequate weight loss or secondary
weight regain. The aim of this study was to assess the safety
and efficacy of laparoscopic conversion to Roux-en-Y
gastric bypass (RYGBP) in these two indications.
Methods A total of 25 patients, who underwent laparo-
scopic conversion to RYGBP due to inadequate weight loss
(n=10) or uncontrollable weight regain (n=15) following
LAGB, were included to this prospective study analyzing
weight loss and postoperative complications.
Results All procedures were completed laparoscopically
within a mean duration of 219±52 (135–375) min. Mean
body weight was reduced from 131±22 kg (range 95–194) at
time of the RYGBP to 113±25, 107±22, and 100±21 kg at 3,
6, and 12 months, respectively, which results in excess weight
losses (EWL) of 28.3±9.9%, 40.5±12.3%, and 50.8±15.2%.
No statistically significant differences were found comparing
weight loss within these two groups.

Conclusion RYGBP was able to achieve EWLs of 37.6±
16.1%, 48.5±15.1%, and 56.9±15.0% at 3, 6, and 12 months
following conversion, respectively, based on the body weight
at LAGB.
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Introduction

In the last decade, laparoscopic adjustable gastric banding
(LAGB) has gained fast-growing popularity in the commu-
nity of European and Australian bariatric surgeons [1],
mostly due to the simplicity and safety of this strictly
restrictive bariatric procedure. Today, LAGB is performed by
a large number of surgeons worldwide. Besides good results in
the first postoperative period [2, 3], the long-term results point
out the limits of this procedure. Esophageal dilation [4],
pouch-enlargement [5], or band migration [6] frequently
necessitates band removal. Besides these band-related com-
plications, a growing number of patients present with poor
primary weight loss or secondary weight regain [7].

Due to the superior weight loss in short-term and long-term
follow-up [8], the more effective improvements of comor-
bidities, especially diabetes [8, 9], and the nowadays
established laparoscopic approach, Roux-en-Y gastric bypass
(RYGBP) has replaced LAGB as the most commonly
performed bariatric procedure in the majority of the Austrian
high-volume bariatric centers. As rebanding has shown only
limited success in reinducing weight loss [10, 11], the switch
from LAGB as a restrictive procedure to RYGBP as a
combined restrictive–malabsorptive procedure is recommen-
ded in LAGB failure [11].
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The aim of this study was to assess the safety and efficacy
of laparoscopic conversion from LAGB to RYGBP. As
primary inadequate weight loss and secondary weight regain
following satisfying weight reduction might represent two
completely different categories of patients, we compared
weight loss following laparoscopic conversion from LAGB to
RYGBP in these two indications (Fig. 1).

Materials and Methods

From April 2004 to October 2007, a total of 25 patients (24
females, 1 male) with a mean BMI at time of laparoscopic
Roux-en-Y gastric bypass (LRYGBP) of 47.6±7.7 kg/m2

(range: 34–70) underwent laparoscopic band explantation
and simultaneous establishment of a gastric bypass for
inadequate weight loss or weight regain following LAGB.
A total of three other patients were excluded due to
conversion to open surgery at gastric banding. Major
pouch-enlargement or band migration [12] was ruled out
by preoperative workup consisting in upper GI contrast
series and gastroscopy.

LAGB was performed according to the “perigastric” tech-
nique [13] in 10 patients and, since 2002, in the “pars-
flaccida” technique [14] in 15 patients. Mean BMI and

body weight at time of LAGB were 51.0±8.1 kg/m2 (range:
37.6–75.1) and 140±275 kg (range 110–207), respectively
(Table 1). Patients from our department (n=17) underwent
band adjustments under fluoroscopy “on demand,” starting
with a routine first band filling at 6 weeks postoperatively.
Following LAGB, a total of five patients underwent band
repositioning (n=2) or rebanding (n=3) due to pouch-
enlargement. Mean maximum weight loss was 31±19 kg
(range 3–62) and mean maximum percent excess weight
loss (%EWL) following LAGB was 39.9±26.0% (range
0–97.8).

According to the Reinhold criteria [15], patients were
classified into two groups: inadequate weight loss (group
A) with a maximum EWL of less than 25% and weight
regain (group B), as indication for revision surgery was
defined as primary success and secondary weight gain of
more than 10 kg based on the minimum weight achieved
by LAGB, not controllable by multiple band adjustments
under fluoroscopy. Conversion to LRYGBP was per-
formed at mean 53 (range: 17–118) months following
LAGB. Mean BMI and body weight at time of surgery
were 47.6±7.7 kg/m2 (range: 37–70) and 131±22 kg
(range 95–194), respectively.

From April 2004 to May 2006, the establishment of the
gastro-jejunostomy was performed in the “circular stapling

Fig. 1 Excessive weight loss
(%EWL) following laparoscopic
conversion from gastric band to
gastric bypass due to inadequate
weight loss or weight regain
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technique” with transoral anvil placement [16], using the
25-mm circular stapler (Covidien, Hamilton, Bermuda). In
May 2006, we changed to the “linear stapling technique”
[17] using a linear Endo-GIA, blue cartridge 3.5 mm
(Covidien). Weight loss is expressed as percentage of EWL,
based on the Metropolitan Life Tables [18].

Statistical Analysis

Results are expressed as mean ± standard deviation and
range. A p value <0.05 was considered to be significant.
Differences in EWL comparing patients with inadequate
weight loss and secondary weight regain patients were
analyzed using the paired sample t test. Statistical analysis
[19] was performed using the SSPS statistical package,
version 11.0 (SSPS).

Results

Conversion from LAGB to LRYGBP was performed due to
inadequate weight loss in 10 (40%) patients (group A) and
for weight regain in 15 (60%) patients (group B). Upper GI

tract contrast study revealed remarkable esophageal dilation
in five (33%) of the 15 patients in group B. All procedures
were completed laparoscopically within a mean total
operative time of 219±52 (range: 135–375) min including
port removal and laparoscopic adhesiolysis and removal of
the band. These results are comparable to other published
series [20]. Stay in the hospital was similar in both groups,
with a median length of stay of 5 days (range 4–20).

We observed a total of four major complications,
consisting of two port-site hernias on days 3 and 175; one
stricture at the gastro-jejunostomy successfully dilated at
day 89. Late fistula at the level of the gastro-jejunal
anastomosis was diagnosed in one patient at 13 months
following LRYGBP, causing a subhepatic abscess beneath
the left lobe of the liver. She underwent CT-guided drainage
and temporary endoscopic placement of a Niti-S-Stent®
(Taewong Medical, Seoul, South Korea) to seal the fistula.

Mean body weight was reduced from 131±22 kg (range
95–194) at time of the LRYGBP to 113±25, 107±22,
and 100±21 kg at 3, 6, and 12 months, respectively, which
results in EWLs of 28.3±9.9%, 40.5±12.3%, and 50.8±
15.2% and a BMI decrease from 47.6±7.7 kg/m2 (range:
37–70) to 35.4.±6.6 kg/m2 (range: 25–52) at 12 months

Table 1 Demographic data
of patients, surgical technique,
and EWL of LAGB (group A:
inadequate weight loss, group
B: weight regain)

Group A Group B All p value (A vs B)

Patients (n) 10 15 25 –
Sex (f/m) 10/0 14/1 24/1 –
Age (years) 33±10 42±12 38±12 0.06
Body weight (kg) 142±29 139±23 140±25 0.78
BMI (kg/m2) 50.9±10.2 51.0±6.8 51.0±8.1 0.99
Perigastric/pars flaccida 3/7 7/8 10/15 –
Maximum EWL (%) 15.5±11.5 56.1±19.1 39.9±26.0 0.00
Maximum weight loss (kg) 13±12 42±13 31±19 0.00
Rebanding (n) 0 3 3 –
Band-repositioning (n) 1 1 2 –
Time to RYGBP (months) 48±22 57±28 53±26 0.41

Table 2 Demographic data
of patients, surgical technique,
and EWL of LRYGBP (group
A: inadequate weight loss,
group B: weight regain)

OP operation
a Calculated on body weight at
time of conversion to RYGBP
b Calculated on body weight at
time of LAGB

Group A Group B All p value (A vs B)

Patients (n) 10 15 25 –
Sex (f/m) 10/0 14/1 24/1 –
Age (years) 37±11 47±10 43±11 0.03
Body weight (kg)a 143±26 123±16 131±22 0.03
BMI (kg/m2) 51.0±8.6 45.3±6.3 47.6±7.7 0.06
OP time (min) 213±51 224±54 219±52 0.60
Circular/linear stapling 1/9 8/7 9/16 –
EWLa (%) 3 months 25.4±13.1 30.0±7.8 28.3±9.9 0.30
EWLa (%) 6 months 36.3±11.4 42.6±12.5 40.5±12.3 0.27
EWLa (%) 12 months 47.1±13.6 53.2±16.2 50.8±15.2 0.42
EWLb (%) 3 months 25.8±11.7 43.8±14.8 37.6±16.1 0.01
EWLb (%) 6 months 37.9±10.0 53.8±14.7 48.5±15.1 0.02
EWLb (%) 12 months 48.6±12.5 62.3±14.3 56.9±15.0 0.06
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postoperatively. No statistically significant differences were
found comparing %EWL of patients with inadequate
weight loss or uncontrollable weight regain following
LAGB (Table 2). Based on body weight at LAGB,
LRYGBP was able to achieve %EWLs of 37.6±16.1%,
48.5±15.1%, and 56.9±15.0% at 3, 6, and 12 months
following conversion, respectively.

Discussion

This study shows that laparoscopic band removal and
subsequent establishment of a RYGBP can be safely
performed simultaneously in cases of inadequate weight
loss or weight regain after LAGB. Furthermore, weight loss
following RYGPB, defined as %EWL, is comparable in
these two indications.

For patients choosing a bariatric procedure, LAGB
provides a wide range of advantages, such as proven low
morbidity and mortality [21], short hospital stay, and
potential reversibility. For many surgeons, the surgical
simplicity, as no intestinal anastomosis must be established,
makes LAGB the procedure of choice.

On the one hand, LAGB is performed today in many
hospitals by a growing number of surgeons. On the other
hand, adequate postoperative patient care is not always
available, as many surgeons performing LAGB are not
specialized or profoundly experienced in bariatric surgery.
In the postoperative follow-up, fluroscopy [22] is essential
for accurate band inflation and diagnosis of esophageal
dilation or pouch dilations.

As an even minor esophageal dilation or subclinical
pouch enlargement remains unrecognized, the chances of
reversibility might diminish, resulting in a therapeutically
dilemma: stringed band adjustment will worsen preband
dilation, but band deflation, as indicated in these situations,
will instantly lead to major weight gain. Thus, suboptimal
band adjustment increases the risk for weight regain in the
later postoperative course. Possible reasons for primary
inadequate weight loss may be unrecognized sweet-eating
behavior, poor general complicance, or an inability to
adapt the eating behavior to the band. These patients might
have been better candidates for RYGBP or duodenal
switch (DS).

Weight regain after primary successful weight reduction
might be caused by pouch-enlargement, esophageal dila-
tion, or intractable vomiting necessitating complete band
deflation, but also by unexpected changes in the eating
behavior, as some high-volume eaters turn to secondary
sweet-eaters in the late postoperative course. Some patients
report “eating against the band” or “eating to, and even
beyond the limit,” which might also induce pouch-
enlargement or esophageal dilation in the longer run.

As we still lack reliable preoperative predictors [23, 24]
for the success of LAGB, patient selection for this
procedure is still based on empirical data. In our center,
LAGB is recommended only for compliant high-volume
eaters, without sweet-eating behavior, diabetes, gastro-
esophageal reflux, or esophageal motility disorders. There-
fore, we set indication for LAGB to be more stringent today
than we did in the last decade.

Compared to LAGB, LRYGBP provides better results in
the short- and long-term weight reduction [25, 26], a lower
incidence of reoperations in the longer run [27], and a superior
effect on the comorbidities. However, in the early postoper-
ative course, a higher incidence of complications is reported
[28] like leakage or strictures at the gastro-jejunostomy
[29, 30]. Therefore, in selected patients, we still recommend
LAGB as the least invasive bariatric procedure.

Rebanding can be taken into consideration as a revi-
sional operation after LAGB failure, especially in LAGB
patients with “hardware” problems like band leakage, tube
disconnection, or port site complications, if the patient was
able to achieve adequate weight loss after the first band
placement and has no esophageal dysmotility. Nevertheless,
Gagner and Gumbs [31] do not recommend rebanding
because of the lack of data showing successful weight
reduction afterwards. In our limited, single-center experience,
nearly all patients complain about a remarkable poorer band
sensation after rebanding, compared to the first banding,
which might contribute to the poor results of rebanding.

Weber et al. [11] compared laparoscopic rebanding to
conversion to RYGBP and found significantly better BMI
reduction in the RYGBP group as BMI decreased from 42.0
to 31.8 kg/m2 within 12 months postoperatively in a series
of 32 patients. This corresponds to our findings in BMI
reduction in this series of 25 patients.

Different opinions exist on whether a subsequent gastric
bypass should be performed in the same operation
following band removal. Chronic inflammatory changes of
the gastric wall, induced by the gastric band, might reduce
safety of the establishment of the gastro-jejunostomy,
resulting in a higher incidence of leakage at this site. Our
data show that a two-step procedure consisting of band
removal followed by LRYGBP later on is not indicated in
simply “functional” inadequate weight loss or weight
regain. In contrast to Suter et al. [32], who reported safe
simultaneous open conversion to RYGBP in a series of 11
patients with band migration, we prefer the two-step
approach with band removal by gastroscopy [33, 34] and
delayed laparoscopic RYGBP in this indication.

Besides conversion to RYGBP, laparoscopic sleeve
gastrectomy (LSG) and DS have been published as
revisional procedures after failed LAGB. Bernate et al.
[35] presented a series of eight LSGs following LAGB; five
of these patients achieved an EWL of 57% at 1 year. No
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complications or conversions were observed in this study.
In another recent study, Lalor et al. [36] presented a total of
13 conversions from LAGB to LSG in a series of 164 LSG
patients. As DS has proven superior weight loss compared
to LAGB, RYGBP, and sleeve gastrectomy [3], this
operation [37, 38] might be the “procedure of choice” in
the superobese presenting with LAGB failure, as also
recommended by Gagner et al. [31] for these patients.

Patients who never achieved adequate weight loss after
LAGB might be candidates for a combined restrictive–
malabsorptive procedure, such as LRYGBP. Weight regain
after successful weight loss might have reasons totally
different from primary inadequate weight loss. Weight
regain is also observed following RYGBP [39–41]. As
initial weight loss following RYGBP is suggested to be
based more on the restrictive effect than on the mild
malabsorption, patients who gained weight after the strictly
restrictive LAGB might therefore be prone to also regaining
weight after RYGBP. In this case, these patients should
better undergo a more malabsorptive procedure, such as the
DS. In this study, presenting short-time results for conver-
sion to RYGBP for primary inadequate weight loss and
weight regain, we observed no significant differences in the
efficacy of weight reduction for these two indications. As
weight regain occurs mainly after the first 2 years, long-
term follow up will show the incidence of “weight regain
relapse” in LAGB—“weight regainers” following conver-
sion to RYGBP. Further prospective studies should be
carried out focusing on the optimal revisional procedure
comparing rebanding, conversion to RYGBP, or DS for
different types of LAGB failure and patient characteristics.
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