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Abstract
Background Roux-en-Y gastric bypass (RYGB) is often the preferred conversion procedure for laparoscopic adjustable gastric
banding (LAGB) poor responders. However, there is controversy whether it is better to convert in one or two stages. This study
aims to compare the outcomes of one and two-stage conversions of LAGB to RYGB.
Methods Retrospective review of a multicenter prospectively collected database. Data on conversion in one and two stages was
compared.
Results Eight hundred thirty-two patients underwent LAGB conversion to RYGB in seven specialized bariatric centers. Six
hundred seventy-three (81%) were converted in one-stage. Patients in the two-stage group were more likely to have experienced
technical complications, such as slippage or erosions (86% vs. 37%, p = 0.0001) and to have had a higher bodymass index (BMI)
(41.6 vs. 39.9 Kg/m2, p = 0.005). There were no differences in postoperative complications and mortality rates between the one-
stage and two-stage groups (13.5% vs. 10.8%, and 0.7% vs. 0.0% respectively, p = ns). Mean final BMI and %total weight loss
(%TWL) for the one-stage and the two-stage groups were 31.6 vs. 32.4 Kg/m2 (p = ns) and 30.4 vs. 26.8 (p = 0.017) after a mean
follow-up of 33 months. Follow-up at 1, 3, and 5 years was 98%, 75%, and 54%, respectively.
Conclusions One-stage conversion of LAGB to RYGB is safe and effective. Two-stage conversion carries low morbidity and
mortality in the case of band slippage, erosion, or higher BMI patients. These findings suggest the importance of patient selection
when choosing the appropriate conversion approach.
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Introduction

Laparoscopic adjustable gastric banding (LAGB), firstly per-
formed by Cadière in 1992, became widely performed during

the 1990s. Its technical simplicity, reversibility, and low acute
complication rate were major factors in its popularity. Despite
losing prominence over the past two decades, LAGB remains
the third most performed technique worldwide, only
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surpassed by Roux-en-Y gastric bypass (RYGB) and sleeve
gastrectomy [1]. As a result, there are currently thousands of
patients with bands implanted around the world.

While some authors defend the benefits of LAGB [2],
many others have highlighted the relatively high rate of poor
responders and technical complications discovered during
medium and long-term follow-up [3, 4]. A significant number
of patients with LAGB do not achieve satisfactory weight
loss, and some other patients experience technical problems
related to the device. Most of them undergo further surgery to
remove the band, and in many cases, patients are offered an
alternative surgical option in order to prevent weight regain.
Conversion from LAGB to RYGB is the mainstay for many
surgeons because of its low complication rate and good
weight loss results [5, 6]. Although there is a great number
of published studies about LAGB conversion to RYGB, there
is still controversy whether to perform the procedure in one-
stage (remove the band and perform the conversion to RYGB
at the same time) or in two stages (remove the band and per-
form RYGB at a later date). No consensus exists among the
scientific community on this issue. While the American
Society for Metabolic and Bariatric Surgery (ASMBS) revi-
sion surgery task force published a systematic review in 2014
indicating that two-step revision of LAGB to RYGB is safer
than a one-step approach [7], there are multiple reports in the
literature citing that a single-step RYGB conversion is safe
except when there is intra-gastric band erosion [6, 8–11].

The aim of this study is to compare the short-term compli-
cations and mortality rates between one- and two-staged con-
versions of LAGB to RYGB. The secondary aim is to com-
pare weight loss outcomes at the last available follow-up be-
tween the two approaches.

Material and Methods

Seven different centers around the world, with extensive ex-
perience in bariatric surgery, were asked to collate data from
their individual prospectively collected registries. They pro-
vided data on all patients who had been converted owing to
LAGB unsatisfactory results. The pooled data were standard-
ized and merged in an electronic database. We have previous-
ly published the first report using this database to compare
outcomes of different revisional procedures [12]. For the cur-
rent study, we identified the patients who underwent conver-
sion of LAGB to RYGB and grouped them into one-staged vs.
two-staged approaches.

Surgical Technique

All revisional LAGB-to-RYGB procedures analyzed in this
study were performed following standard technical recom-
mendations and have been described in our earlier publication

[12]. In summary, if the band was still in place, the procedure
began by opening the entire anterior gastro-gastric plication
that covered the band before its removal. To perform the
RYGB, the volume of the gastric pouch was tailored between
20 and 50 mL. The gastrojejunal anastomosis was either con-
structed using a linear stapler or was hand-sewn depending on
the surgeon’s preference. A side-to-side linear stapled
jejunojejunostomy was constructed, leaving an ante-colic
and ante-gastric alimentary limb, measuring between 60 and
150 cm and a biliopancreatic limb of about 50 to 70 cm.

The decision to perform the procedure in one versus two
stages was most frequently taken preoperatively, based on
individual and institutional preferences in the face of the ac-
tual indication for conversion. In rare occasions, such as un-
expected local findings or technical difficulties, the scheduled
one-stage strategy was abandoned.

Outcome Measures

For the present study, the following data was assessed:

1- Subjects’ demographic and medical data: including age,
gender, height, preoperative weight (before LAGB), date
of LAGB, date of LAGB removal, date when the
revisional procedure was performed, weight immediately
before conversion to RYGB, and last weight as measured
during patient’s follow-up.

2- The main reason for conversion (to choose between two
different options): unsatisfactory weight loss or device-
related technical problems (such as band slippage or ero-
sion). In the case of a patient experiencing both a techni-
cal problem and unsatisfactory weight loss, the surgeon
who collected the data was requested to select the clini-
cally most relevant.

3- Major complications: defined as any complication that
resulted in a prolonged hospital stay (> 7 days), adminis-
tration of an anticoagulant, reoperation, or re-intervention
(based on the recommendations of the American Society
for Metabolic and Bariatric Surgery Clinical Issues
Committee) [13]. Special emphasis was made to identify
leaks (defined as an effluent of gastrointestinal content
through a suture line that may collect near the anastomo-
sis or exit through the wall or the drain), hemorrhage
(considered clinically relevant when patients required
reintervention or transfusion), and operative mortality
(defined as any death, regardless of cause, occurring with-
in 30 days after surgery in or out of the hospital).

Patients were considered lost to follow-up if they failed to
attend 2 consecutive medical appointments.

Weight was measured in kilograms and height in meters.
Initial body mass index (iBMI), final body mass index (fBMI),
change in BMI (ΔBMI), percentage of excess BMI loss
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(%EBMIL), and percentage of total weight loss (%TWL)
were calculated based on the following formulas:

•iBMI ¼ initial weight=height2

• fBMI ¼ last weight recorded=height2

•ΔBMI ¼ iBMIð Þ– fBMIð Þ
•%EBMIL ¼ ΔBMI= iBMI−25ð Þ½ � � 100

•%TWL ¼ initial weight−final weightð Þ=initial weight½ �*100

Satisfactory weight loss was defined as %EBMIL > 50
according to Reinhold weight loss classification [14].

Statistical Analysis

Data are expressed as mean ± standard deviation for continu-
ous variables and as the total number of events and percent-
ages for qualitative ones. Unpaired t test was used to compare
continuous variables and chi-squared test was used for the
categorical variables. P < 0.05 was considered significant in
both cases. Statistical analysis was performed using GraphPad
Prism (version 8, San Diego, CA, USA).

Results

A total of 832 patients underwent revision from LAGB to
RYGB from March 2002 to January 2018. Six hundred and
seventy-three (80.9%) of the cases were one-stage procedures,
while 159 (19.1%) were two-stage procedures. In the case of
two-stage conversions, the mean time lapse between the re-
moval of the band and the performance of the RYGB was
34.4 ± 35.9 months.

Follow-up rates at 1, 3, and 5 years were 98%, 75%, and
54%, respectively. For those patients who were lost to follow-
up before their final time-point, the last weight recorded was
considered final weight.

Mean age of the whole group at the time of conversion was
43.5 ± 10.2 years, and 696 (84%) participants were female. The
mean initial weight (when LAGB was performed) was 123.2 ±
22.6 Kg representing a mean initial BMI of 44.3 ± 6.9 Kg/m2.
Overall, mean weight and BMI at the time of conversion to
RYGBwere 112.1 ± 22.2 Kg and 40.2 ± 6.9 Kg/m2. There were
no statistical differences regarding gender, age, initial weight, and
initial BMI between the patients who were converted in one-
stage and those who were converted in two stages. However,
patients in the two-stage group tended to weigh more and had
significantly higher BMI at the time of conversion (Table 1).

Reasons for Conversion

A definitive reason for conversion was provided for 815 pa-
tients (97.9%). Overall, 442 patients (54.2%) had to be re-

operated on because of unsatisfactory weight loss or weight
regain. Conversely, 373 patients (45.8%) had to be re-
operated on owing to technical complications associated with
the band (such as band slippage or intragastric band
migration).

Most of the patients in the one-stage group were converted
owing to unsatisfactory weight loss or weight regain (421,
63.5%). By contrast, most of the patients in the two-stage
group were converted owing to band-related technical prob-
lems (131, 86.2%). The proportion “patients who had to be
converted for unsatisfactory weight loss versus patients who
had to be converted due to technical problems” differed sig-
nificantly between the one-stage and two-stage groups, (p =
0.0001) (Table 2).

Complications and Mortality

A total of 108 patients (13.0%) suffered postoperative com-
plications. Overall, complication rates, leak rates, and bleed-
ing episodes were not significantly different between the
group of patients operated in one-stage and those operated in
two stages. Five patients died, 4 in-hospital (1 due to leak, 1
due to bleeding, 1 due to cardiac tamponade, 1 due to pulmo-
nary thromboembolism) and 1 outside hospital (due to an
unknown cause). All fatalities were in the one-stage group,
whereas no patient died in the two-stage group (Table 3).
The mortality rate (0.7%) in the one-stage group was not sta-
tistically different from that in the two-stage group.

Weight Loss Outcomes

Overall, mean weight dropped from 112.1 Kg at the time of
conversion to 88.6 Kg after a mean follow-up of 33.1 ±
31.4 months. Mean final BMI was 31.8 Kg/m2 for the entire
group. Mean final %EBMIL and mean final %TWL were
significantly higher in the group of patients converted in

Table 1 Demographic data

One-stage Two stages p

N 673 159

Age at LAGB 37.3 ± 10.2 36.8 ± 9.9 0.5378

Age at RYGB 43.4 ± 10.3 43.9 ± 9.7 0.5792

Gender (male/female) 16%/84% 17%/83% 0.8098

Initial weight at LAGB 123.6 ± 22.9 121.8 ± 21.2 0.3781

Initial BMI at LAGB 44.3 ± 7.0 44.0 ± 6.4 0.6301

Weight at RYGB 111.4 ± 22.4 115.0 ± 21.4 0.0665

BMI at RYGB 39.9 ± 6.9 41.6 ± 6.4 0.0048

BMI body mass index

LAGB laparoscopic adjustable gastric band

RYGB Roux-en-Y gastric bypass
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one-stage (Table 4). Four hundred and fifty-seven patients
(75.4%) in the one-stage group and one hundred and three
patients (68.2%) in the two-stage group achieved %EBMIL
> 50; this difference was not statistically significant (p =
0.0712).

Discussion

The rate of gastric band removal increases with time after the
surgery with percentages ranging from 7.5 to 71% [2–4,
15–21]. For many surgeons, RYGB is the preferred follow-
on procedure after unsuccessful LAGB [5, 6]. However, there
is still controversy about whether the full procedure (LAGB
removal and conversion to RYGB) should be done in one time
or in two separate phases.

Performing the conversion in one-stage has certain advan-
tages: the patient needs to be hospitalized only once; it re-
quires a single anesthetic intervention and a single operation.
Importantly, it avoids waiting time and prevents possible
weight regain during the time-gap between the first and the
second operation. Lanthaler et al., for example, reported an
increase in the patients’ BMI from an initial 29.6 Kg/m2 at
band removal to a 38.2 Kg/m2 before the conversion opera-
tion, after a mean waiting time of 1.2 years [22].

We extracted and analyzed data from a multi-center database
of 832 consecutive patients who underwent conversion of
LAGB to RYGB to determine if there were any differences in
short- and long-term outcomes between one-stage and two-stage
approaches. We also aimed to compare possible differences in
the two groups to detect any potential selection criteria that led
the surgeons to choose one approach versus the other.

Our data suggests that surgeons prefer to choose the one-
stage conversion whenever possible, as 81% of the patients
were treated this way. Revisional surgery in one-stage was
mainly performed in patients who did not achieve satisfactory

weight loss with the band. The majority (63.5%) of the one-
stage procedures were performed for weight issues and only
36.5% were performed due to technical problems with the
banding.

By contrast, the two-stage approach seemed to be a very
popular option of conversion in more complex patients, who
had to be re-operated on owing to technical problems with the
band. Most (86.2%) of the two-stage approach group
underwent conversion to RYGB due to technical problems,
such as band slippage, gastric pouch dilation, intra-gastric
bandmigration, food intolerance, or esophageal motility prob-
lems. Only 13.8% of the patients converted in two stages were
operated for unsatisfactory weight loss solely. In addition, the
patients in this latter group weighed more at the time of con-
version compared with the one-stage approach patients. These
findings are in line with Theunissen et al.’s experience, whose
one-stage redo procedures were mainly indicated in the case
of weight regain and vomiting or intolerance of the LAGB,
whereas the two-stage procedures were most frequently per-
formed in the case of device-related complications (slippage,
erosion) [8]. In fact, in the case of band erosion, the vast
majority of surgeons appear to opt for a two-stage conversion
[6, 9, 23].

In our analysis, the rates of major complications, leakage,
and bleeding episodes after the conversion procedure were
similar in the two groups. There were five mortalities (0.7%)
in the one-stage approach and none in the two-stage, for a total
cumulative mortality of 0.6%. While this difference does not
reach statistical significance, it is nonetheless a disturbing
trend that should be taken into account. Revisional surgery
is always a challenging operation. The surgeon who decides
to convert in one-stage should be cautious and not hesitate to
switch to a two-stage approach if the case warrants it.

The complication rate in this study is in line with what has
been published in re-operative bariatric surgical literature
[6–9, 24–30] (Tables 5 and 6).

Table 4 Weight loss outcomes

One-stage Two stages p Total

Final weight 88.3 ± 19.5 89.7 ± 18.3 0.4132 88.6 ± 19.2

%EBMIL 67.7 ± 31.7 62.1 ± 28.9 0.0486 66.6 ± 31.2

%TWL 30.4 +/17.5 26.8 +/13.2 0.0177 29.7 +/16.8

fBMI 31.6 +/− 6.2 32.4 ± 5.7 0.1828 31.8 ± 6.1

%EBMIL percent excess body mass index loss, %TWL percent total
weight loss, fBMI final body mass index (in Kg/m2 )

Table 2 Reasons for conversion
One-stage Two stages p Total

IWL/tech. problems 63.5%/36.5% 13.8%/86.2% 0.0001 54.2%/45.8%

IWL insufficient weight loss, Tech technical

Table 3 30-day postoperative complications

One-stage Two stages p Total

Compl. rate 91/673 13.5% 17/159 10.8% 0.3397 108/832 13.0%

Leaks 25/673 3.7% 7/159 4.5% 0.6850 32/832 3.8%

Bleeding 22/673 3.3% 5/159 3.2% 0.9366 27/832 3.2%

Mortality 5/673 0.7% 0/159 0.0% 0.2746 5/832 0.6%

Compl. complication
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Multiple papers support our findings; Dang et al. system-
atically reviewed the literature comparing the safety of one-
step versus two-step revisional bariatric surgery from LAGB
to RYGB or sleeve gastrectomy. Eleven studies and 1370
patients were included. Meta-analysis found comparable rates
of complications, morbidity, and mortality between the one-
stage and two-stage procedures for both RYGB and SG
groups. They concluded that immediate or delayed revisional
bariatric surgeries are both safe options for LAGB revision
[11]. Theunissen et al. also published their results on band
conversion to RYGB in 107 patients, and found a very similar
complication rate among those patients operated on in one or
two stages (16.9 vs. 16.7%; p = ns). They concluded by
recommending performing the conversion in one-stage except
in the case of an acute complication of the LAGB [8]. Fournier
et al., analyzing their extensive experience with 642 patients
converted from LAGB to RYGB, also found similar compli-
cation rates whether they converted in one-stage or in two
stages (10.2 vs. 9.1% resp. p = 0.68) with similar rates of leaks
and bleeding episodes. They also concluded that, in experi-
enced hands, a one-stage approach is safe in most cases,
and does not increase the complication rate, but they
still recommended performing the operation in two
stages in the case of band erosion. [6]. Based on our
own findings, we also believe that the best way to

reduce morbidity is to decide to proceed in one or in
two stages based on the patient’s characteristics.

Finally, this study shows that some data assessing weight
loss (%EBMIL and %TWL) tends to be better in patients
operated in a single stage. It is possible that, since most of
the patients treated in one-stage present with lower BMI at
the time of reoperation and have no other added technical
complications, their operation may be technically easier.
Conversely, fashioning a small gastric pouch is more difficult
when there is proximal gastric and esophageal dilatation, in
the case of gastric band slippage, or when there is extensive
inflammation, in the case of gastric band erosion. These tech-
nical issues may account for the differences seen in the final
weight loss outcome favoring the one-stage approach.

The present study has several strengths and also some
weaknesses. Despite the fact that the data was collected pro-
spectively by each participating center, the data was analyzed
retrospectively. As such, data interpretation is subject to the
limitations and the selection bias inherent in retrospective data
analysis. Because of lack of randomization, patient selection
bias may have played a role in the similarity of the outcomes.
In some patients, the surgeon had the option to decide for
either one- or two-stage conversion; in others, it was the in-
traoperative conditions that forced to choose the 2–stage pro-
cedure. Unfortunately, the database used for this study does

Table 5 Selected papers
reporting LAGB to RYGB
conversion in one-stage

Author N Compl. (%) Leak (%) Bleeding (%) Death (%)

Van Nieuwenhove24 23 22.0 0.0 4.3

Robert25 71 0.0 0.0

Fournier6 387 1.8 0.5

Theunissen8 71 16.9

Ardestani26 19 10.5

Carr27 51 1.96 2.0 0.0 0.0

Aarts9 195 4.0 1.0 1.0 0.0

Chansaenroj28 9 11.1 0.0 0.0 0.0

Present series 673 13.5 3.7 3.3 0.7

TOTAL 1499 11.5 2.5 2.0 0.5

N number of patients, Compl. complications, NR not reported

Table 6 Selected papers
reporting banding conversion in
two stages

Author N Compl. (%) Leak (%) Bleeding (%) Death (%)

Van Nieuwenhove24 14 0.0 0.0 0.0

Fournier6 255 1.2 0.8

Theunissen8 36 16.7

Carr27 13 0.0 0.0 0.0 0.0

Carandina29 74 13.5 5.4 2.7 0.0

Topart30 32 12.5 0.0 0.0 0.0

Present series 159 10.8 4.5 3.5 0.0

TOTAL 583 11.3 2.6 1.7 0.0

N number of patients, Compl. complications
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not specify whether the decision to convert to one or two
stages was made before or during the operation. It also does
not specify which kind of technical problem each particular
patient had. It is not easy to merge these data together in a
multicenter study. Terminology such as “slippage,” “pouch
dilation,” “band intolerance,” “dysphagia,” and “band dislo-
cation”may have been defined and classified differently in the
different centers taking part of the study.

The patients’ follow-up rate decreased with time, especially
from the third year onwards. This is an inevitable flaw in any
study analyzing long-term data, but while it could have some
influence on the weight loss results, it hardly if at all skews the
post-operative complications’ rate. Finally, this study evaluat-
ed the rate of complications and weight loss, but not comor-
bidity resolution. The multicentricity of the data prevented us
to merge data on co-morbidity resolution because there were
many methodological differences in reporting across the par-
ticipating centers. Future-randomized control trials may be
necessary for evaluation of this very issue.

However, the main strength of this study is that it pertains to a
large sample from seven experienced surgical programs in dif-
ferent countries. This avoids the bias of single center series and
dilutes factors that may be related to a single surgeon, including
patient selection criteria, choice of anastomosis, or certain tech-
nical issues such as biliopancreatic limb length in RYGB.

Conclusions

One-stage conversion from LAGB to RYGB is safe and effec-
tive, which is in linewith published data that seem to indicate that
this strategy is the most commonly used when revising LAGB.
One-stage conversion is particularly applicable for managing
non-responders in the absence of major mechanical problems.
The choice of a two-stage conversion is prudent in the case of
band slippage or erosion. By selecting the one- versus the two-
stage strategy according to the patient’s characteristics, in most
cases, good results can be achieved, with reasonable surgical
morbidity and good long-term weight loss.
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