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Abstract
Background Laparoscopic adjustable gastric band (LAGB)
carries a high rate of failure and reoperation. Laparoscopic
conversion of failed LAGB to Roux-en-Y gastric bypass
(RYGB) has been shown to be safe and feasible, but long-
term follow-up data is still limited.
Objectives The aim of this study is to evaluate the safety and
effectiveness of RYGB after failed LAGB in our patient
population.
Setting The setting was the University Hospital, Beirut,
Lebanon.
Methods Using a prospectively collected database, we retro-
spectively reviewed data of patients who underwent LAGB
revision to RYGB at our institution between 2006 and 2014.
Results A total of 58 patients underwent RYGB after failed
LAGB in our institution between 2006 and 2014. Of those, 20
patients (34.5%) had concomitant band removal while the rest
underwent a two-stage RYGB after a mean of 30 months after
band removal. A follow-up was achieved in 84.5, 82, 83, 95,
and 76% of patients at 1, 2, 3, 4, and 5 years after RYGB.

Percentage of excess weight loss (%EWL) was 62.8, 68.1,
64.2, 63.8, and 61.3% at 1, 2, 3, 4, and 5 years, respectively,
while percentage of total weight loss (%TWL) was 28.4, 30.7,
29.4, 28.9, and 28.6% at the corresponding time periods. The
most common short-term complications were abscesses/leaks
(5.2%) while the most common long-term complications were
symptomatic gallstones necessitating laparoscopic cholecys-
tectomy (5.2%), incisional hernias (5.2%), and small-bowel
obstruction (3.4%). No surgery-related mortality was
recorded.
Conclusions RYGB is a safe procedure with favorable weight
loss outcomes at 5 years and can be considered a good rescue
procedure after failed LAGB.

Keywords Laparoscopic . Gastric band . Roux-en-Y gastric
bypass .Weight loss . Outcomes . Bariatric

Introduction

Obesity is a worldwide healthcare problem and is a main
cause of decreased life expectancy [1]. To date, bariatric sur-
gery offers the sole option for significant long-term weight
loss after failure of conservative treatment [2]. Laparoscopic
adjustable gastric banding (LAGB) was initially an attractive
bariatric surgical option due to its simplicity and low surgical
morbidity along with good short-term outcomes [1]. However,
long-term results are disappointing with a high incidence of
failures and complications, including failure of weight loss,
weight regain, band migration, erosion, slippage, pouch for-
mation, and port infections [3]. In a cohort of patients follow-
ed up for a mean of 14 years, less than a quarter (22%) of the
patients still had a functioning band; most had regained their
initial comorbidities and a significant number had developed
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new comorbidity. In addition, reoperations were performed in
68% of patients [4].

Many rescue procedures have been proposed after failed
LAGB ranging from repositioning, replacement, and removal
to conversion to other surgical bariatric procedures such as
laparoscopic sleeve gastrectomy (LSG), duodenal switch
(DS), or Roux-en-Y gastric bypass (RYGB) [3]. The choice
of the optimal rescue procedure remains controversial with the
most commonly performed being laparoscopic RYGB in a
single- or two-step approach, due to its reported safety and
promising weight loss outcomes [1, 5]. However, long-term
studies on the outcomes of RYGB after failed gastric banding
are limited with most studies having small sample sizes or
insufficient follow-up rates.

The aim of the present study is to evaluate the long-term
efficacy and safety of RYGB after failed gastric banding in our
patient population.

Materials and Methods

Patients and Data

After Institutional Review Board (IRB) approval, a prospec-
tively collected database of patients was reviewed. Patients
aged 18 to 65 years who underwent LAGB revision to
RYGB by the senior author (BYS) at the American
University of Beirut Medical Center (AUBMC) or affiliated
hospitals between January 2006 and December 2014 were
included. Patients who had a previous bariatric surgery other
than LAGB were excluded from the analysis. All patients had
a minimum follow-up of 1 year. The data collected included
patients’ demographics, preoperative body mass index (BMI),
weight loss results, and presence of medical comorbidities and
postoperative complications.Weight loss was expressed as the
change in BMI, percentage of total weight loss (%TWL), and
percentage of excess weight loss (%EWL). %EWL was cal-

culated using the formula:
100%� initialweight−Follow‐upweightð Þ

Initialweight−IBWð Þ where

initial weight corresponded to the pre-band weight or maxi-
mum lifetime weight (whichever is greater). Ideal bodyweight
(IBW) corresponded to that needed to achieve a BMI of 25 kg/
m2.

Operative Technique

All except one procedure were performed laparoscopically
without any conversions. One patient had prior gastric band
removal through a left subcostal incision and had developed
an incisional hernia so an open approach through a left
subcostal incision was planned to repair the hernia at the same
time. All laparoscopic cases were done under general anesthe-
sia with the patient supine in lithotomy position. Four

laparoscopic ports were used in addition to a Nathanson liver
retractor to retract the left lateral segment of the liver. For the
single-stage approach, the gastric band reservoir was removed
and a 12-mm port was placed at the site of the reservoir. The
gastric band was identified by following the tubing. Any
fundoplication was taken down and the entire capsule overly-
ing the band was incised. The short gastric vessels were also
divided, and the fundus was released all the way to the left
crus of the diaphragm, and any posterior attachments were
released in order to fully visualize the band posteriorly. The
band was then cut and removed. The gastric pouch measuring
30 ml was then fashioned above the level of the band in most
cases using 60-mm black or purple Endo GIA reloads
(Covidien, Boulder, CO). The bilio-pancreatic limb measured
50 to 100 cm. The Roux limb measured 150 cm and was
placed in an antecolic ante-gastric orientation. The
gastrojejunal anastomosis was performed in a hand-sewn
fashion using two layers of 2-O PDS over a 36-french
orogastric tube. The jejunojejunostomy (JJ) was performed
using a 60-mm single EndoGIA stapler with a white cartridge.
The common enterotomy was closed by a single-layer 2-O
PDS suture. The mesenteric defect at the JJ anastomosis was
closed with 2-O prolene sutures in a running fashion. The
Petersen defect was closed in 42 patients (72.4%), typically
over the latter part of the experience. In some cases, a
gastrostomy tube was placed in the divided stomach and a
closed suction drain near the gastric anastomosis. For patients
who underwent a two-staged procedure, a similar approach
was used. Extensive adhesiolysis was done to fully define
the upper gastric anatomy before creation of the gastric pouch.

Statistical Analysis

Continuous variables were described with mean ± standard
deviation (SD) and categorical variables with frequency (N)
and percentage (%). For all statistical analyses, comparison of
means from continuous variables was performed using the
paired two-tailed Student t test. The chi square test was used
for categorical ones. Multivariate linear regression analysis
was used to evaluate the association between%EWLat 5 years
and other preoperative variables. Statistical significance was
set at a two-sided p < 0.05. Analysis was conducted using the
Statistical Package for Social Sciences (SPSS) version 22.
Results were presented in odds ratio (OR) and their 95% con-
fidence interval (95% CI).

Literature Review

Before the commencement of this study, a thorough literature
reviewwas conducted to identify previously published articles
on the outcomes of laparoscopic RYGB (LRYGB) after failed
gastric banding with more than 2 years of follow-up. A
Pubmed search was performed using the following keywords:
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(RYGB OR Bypass) AND (Lap Band OR Band OR Banding)
AND (Revision OR Redo OR Failure) AND (outcomes OR
results). Excluding studies with less than 2 years of follow-
up and those that do not focus exclusively on RYGB or have a
small sample size (less than 10 subjects) narrowed our list
from 254 studies initially to only 7 peer-reviewed articles that
are presented in Table 5.

Results

Between January 2006 and December 2014, 1112 total bariat-
ric procedures and 313 RYGB procedures were performed by
the senior surgeon (BYS) at the AUBMC or affiliated hospi-
tals. Fifty-eight patients, mostly females (65.5%), underwent
RYGB after failed LAGB, i.e., 5% of all bariatric procedures
and 18.5% of all RYGB procedures performed during the
same time period. The mean age was 41.1 ± 9.2 years (range,
25–63). The mean BMI at the time of band placement was
44.3 ± 6.6 kg/m2 while nadir BMI was 32.7 ± 7.1 kg/m2

corresponding to a maximum %EWL of 60.1 ± 33.9% after
a mean of 23.4 months from the time of LAGB. The mean
BMI at the time of revisional RYGB was 43.1 ± 6.9 kg/m2.
Baseline characteristics and medical comorbidities of study
patients are listed in Table 1.

Al l p rocedures , excep t one , were per fo rmed
laparoscopically, mostly in a two-step approach (65.5%).
The average time between band removal and secondary
RYGB was 29.8 ± 30.3 months (range, 3–144). The most
common reason for band removal reported by patients was
insufficient weight loss, weight regain, or intolerance symp-
toms such as reflux, pain, nausea, and vomiting (67.3%).
Other reasons included band slippage (15.4%), erosion
(7.7%), pouch dilatation (5.7%), and others such as port
infection/perforation and adhesions (3.85%).

The mean f o l l ow -up t ime a f t e r RYGB was
46.8 ± 15.0 months. The percentage follow up was 84.5,
82.1, 82.7, 94.6, and 75.9% at years 1, 2, 3, 4, and 5, respec-
tively. The most significant weight loss occurred in the first
year after RYGB (Figs. 1 and 2). Mean %EWL and %TWL at
1 year were 62.8 ± 23.8 and 28.4 ± 10.3%, respectively. At a
5-year follow-up, mean %EWL was 61.3 ± 24.2% (range,
14.1–105.6) while mean %TWL was 28.6 ± 11.5% (range,
8.3–52.5) (Table 2). Considering Reinhold’s criteria, out of
22 patients followed up at 5 years, 8 (36%) did not achieve
a satisfactory weight loss (%EWL < 50%) with 1 patient hav-
ing %EWL < 25%. No differences were noted in %EWL at
5 years between those who removed the band for band-related
reasons and those for weight-related reasons (63.4 vs 53.6%,
p = 0.393). On the other hand, BMI at the time of revisional
RYGB was significantly inversely associated with %EWL at
5 years on multivariate analyses (p = 0.005) (Table 3).

There was no surgery-related mortality. No difference in
short- and long-term complication rates was noted between
one-step and two-step procedures (Table 4). Two patients
(3.4%) developed late (more than 1 week) leaks from the
gastrojejunostomy or pouch staple line and presented with left
subphrenic collections. Those were successfully treated with
CT-guided percutaneous drainage. One of those patients de-
veloped an anastomotic stricture that was dilated endoscopi-
cally. One patient (1.7%) presented with fever 10 days post-
RYGB and was found to have a small mediastinal collection
that was successfully treated with intravenous antibiotics. One
patient (1.7%) had gastrointestinal bleeding and underwent a
reoperation to control the bleeding at the site of a gastrostomy
tube placed in the bypassed stomach. The most common long-
term complications included symptomatic gallstones requir-
ing cholecystectomy (5.2%), incisional hernias (5.2%), and
small-bowel obstruction due to internal hernias (3.4%) all re-
quiring surgical intervention.

Table 1 Baseline characteristics of the study population

N (%) Mean ± SD

Gender

Male 20 (34.5)

Female 38 (65.5)

Age (years) 41.1 ± 9.2

Height (cm) 167.9 ± 8.3

Maximum lifetime weight (kg) 132.1 ± 21.8

Weight at time of LAGB (kg) 126.1 ± 24

BMI at LAGB (kg/m2) 44.3 ± 6.6

Nadir weight (kg) 93.1 ± 22.8

Nadir BMI (kg/m2) 32.7 ± 7.1

Maximum %EWL after LAGB 60.1 ± 33.9

Weight at RYGB (kg) 121.7 ± 21.7

BMI at RYGB (kg/m2) 43.1 ± 6.9

Diabetes 13 (22.4)

Hemoglobin A1C 6.8 ± 2.2

Fasting blood sugar 132.4 ± 46.3

Oral hypoglycemic 6 (46.2)

No treatment 7 (53.8)

Hypertension 18 (31)

Dyslipidemia 25 (43.1)

Gastroesophageal reflux disease

No symptoms 24 (41.4)

Mild symptoms (no meds) 22 (37.9)

Intermittent medication 6 (10.3)

Frequent proton pump inhibitor use 6 (10.3)

Alcohol intake 24 (41.4)

Smoking 19 (32.8)

N frequency, SD standard deviation, LAGB laparoscopic adjustable gas-
tric banding, BMI body mass index, %EWL percentage of excess weight
loss, RYGB Roux-en-Y gastric bypass
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Discussion

This study shows that band conversion to RYGB, whether
single- to two-staged, is safe and efficient with satisfactory
weight loss outcomes and acceptable complication rates at
5 years of follow-up. Band conversion to RYGB constituted
5% of all bariatric procedures performed at our institution
while conversion to LSG and MGB constituted 3.3 and
1.2%, respectively. The main indication for revisional surgery
in our patient population was insufficient weight loss or
weight regain as well as obstructive symptoms such as regur-
gitation, vomiting, and reflux symptoms with a total of 67.3%
of patients reporting such complaints. This is in line with other
studies that reported similar indications [2, 3, 6–8]. Most pa-
tients underwent a two-step approach with the revisional

surgery performed after an average of 30months, mostly since
our center is a referral center and most of the patients had
LAGB and/or removal of the band elsewhere.

LAGB has been a very common bariatric procedure be-
cause of its good short-term weight loss results and its low
morbidity and mortality. As the experience with LAGB in-
creased, long-term complication and failures of this bariatric
procedure becamemore evident [4, 9–11].Many patients need
further revisional procedures to treat band complications and/
or to allow further weight loss and control of related comor-
bidities [1, 4]. Revision rates may be as high as 34.2% and are
sometimes associated with higher morbidity than the initial
procedure [10, 12]. The choice of the revisional procedure is
still controversial. Many surgeons do not advocate re-banding
due to the already established failure and complication rates of

Fig. 1 Most weight loss occurs in
the first year after RYGB. AGB
adjustable gastric band, RYGB
Roux-en-Y gastric bypass
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gastric banding. RYGB and more recently LSG and laparo-
scopic mini-gastric bypass (LMGB) offer better options due to
satisfactory short-term outcomes [1–3, 5, 13–16]. RYGB re-
mains the most common and the gold standard salvage proce-
dure with more available outcome studies than LSG and
LMGB [1, 3, 6]. However, a closer look at the published
literature regarding the long-term outcomes of RYGB after
failed gastric banding shows a paucity of large studies with
sufficient follow-up rates especially in the Middle East region
(Table 5). To our knowledge, the only study on the outcomes
of RYGB after failed LAGB in the Middle East included 36
Kuwaiti patients followed up for a mean of 15.8 months. The
study concluded that laparoscopic RYGB is effective in
treating band complications and reducing weight in morbidly
obese patients [7].

There were no mortalities in this series, and no differences
were noted in operative time and complication rates between
single-step and two-step procedures. Themost common short-
term complications were abscess/leaks/collection (5.2%)
which is higher than what is reported in primary RYGB and
in line with other published studies on revisional RYGB after
failed gastric banding [2, 4, 6, 8]. The safety of RYGB after
failed LAGB remains controversial. A population-based trend
analysis of 66,303 patients in the USA showed more intraop-
erative and postoperative complications, increased risk of
reoperations or reinterventions, and increased length of hospi-
tal stay in patients undergoing laparoscopic RYGB concomi-
tant with a band-related reoperation than those undergoing
laparoscopic RYGB alone [12]. However, a more recent study
utilizing data from the National Surgical Quality Improvement

Table 3 Association between
%EWL at 5 years and relevant
preoperative variables

Unstandardized beta
coefficients

Standardized beta
coefficients

p value

Female gender 3.629 0.073 0.75

Age (years) −0.859 −0.299 0.194

Reasons for band removal

Band-related Reference Reference Reference

Weight-related 4.356 0.087 0.721

BMI at time of LAGB
placement

0.925 0.236 0.273

Nadir %EWL after LAGB 0.077 0.093 0.698

BMI at time of RYGB −2.55 −0.665 0.005

BMI body mass index, LAGB laparoscopic adjustable gastric banding, %EWL percentage of excess weight loss,
RYGB Roux-en-Y gastric bypass

Table 2 Weight changes after
Revisional Roux-en-Y Gastric
Bypass

Follow up (%) Weight (kg) BMI (kg/m2) a % EWL b % TWLc

Year 1 Mean ± sd d 49/58 (84.5%) 94.8 ± 20 33.6 ± 6.3 62.8 ± 23.8 28.4 ± 10.3

Range 55.0–141.0 21.1–52.7 22.8–122.9 13.5–52

Year 2 Mean ± sd 46/56 (82.1%) 91.2 ± 18.7 32.3 ± 5.8 68.1 ± 22.3 30.7 ± 9.8

Range 55.0–137.0 22–53.5 20.7–118.7 12.1–50

p-value 0.01 0.01 0.01 0.01

Year 3 Mean ± sd 43/52 (82.7%) 94.2 ± 20.9 33.2 ± 6.2 64.2 ± 24.6 29.4 ± 11.3

Range 55.0–143.0 22–54.7 10.4–118.7 4.7–52.5

p-value 0.35 0.27 0.36 0.32

Year 4 Mean ± sd 35/37 (94.6%) 94.7 ± 21 33.3 ± 6.6 63.8 ± 26.1 28.9 ± 11.5

Range 56.0–140.0 22.8–54.7 6.6–113.7 2.4–52.5

p-value 0.56 0.57 0.74 0.65

Year 5 Mean ± sd 22/29 (75.9%) 96.5 ± 21.3 34.2 ± 7.1 61.3 ± 24.2 28.6 ± 11.5

Range 56.0–143.0 23.6–55.9 14.1–105.6 8.3–52.5

p-value 0.52 0.59 0.71 0.66

a BMI: Body Mass Index
b % EWL: Percentage of excess weight loss
c % TWL: Percentage of total weight loss
d sd: Standard Deviation
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Project (NSQIP) showed that band removal with conversion
to laparoscopic RYGB is not associated with higher morbidity
or mortality compared to primary laparoscopic RYGB. On the
other hand, conversion to LSG was shown to be independent-
ly associated with a higher rate of mortality and major com-
plications [5, 20].

Another point of controversy is whether conversion of
failed LAGB to laparoscopic RYGB should be done in a
single- or two-step approach. Usually in a one-step approach,
the band helps the surgeon in dissection and recognizing the
anatomy [6]. Also, as seen in the present study as well as in
other published reports, no significant difference exists in
complication rates or operative times between the two ap-
proaches. Thus, except for patients with an active inflamma-
tion, band erosion, or infection, a one-step approach would be
a good option to offer patients since it also has additional
advantages including decreased anesthesia, decreased patient
waiting time, and more cost-effectiveness [6].

This study presents RYGB outcomes of 58 patients who
had a failed LAGB with a follow-up rate of 75.9% at 5 years.
When comparing our data to what is already published in the
literature and presented in Table 5, our study has higher
follow-up rates than all except the study reported by
Fournier on a Swiss cohort of patients with an impressive
follow-up of 88% at 10 years. In our study, at 5 years, the
mean %EWL was around 60% corresponding to a BMI of
34.2 kg/m2. This is in line with published data and at a first

glance would suggest that this approach yields good results
and is within acceptable standards as far as weight loss out-
comes. However, eight out of 22 patients (36%) followed up
at 5 years did not achieve a satisfactory weight loss
(%EWL < 50%) and one patient failed altogether
(%EWL < 25%). Failure of LRYGB is often multifactorial
and includes anatomical, behavioral, hormonal, and psycho-
logical factors [21]. For instance, weight regain can be due to
an enlargement of the gastric pouch or gastrojejunostomy, the
presence of a gastro-gastric fistula leading to loss of caloric
restriction or imbalances in gut hormones such as ghrelin and
insulin. Also, patients’ factors such as noncompliance with
strict dietary and lifestyle regimens or personality disorders
and addictive behaviors can lead to poor long-term weight
results [21]. In our practice, as part of an initial assessment
protocol, patients meet with a dietitian who assesses their life-
style and eating habits and counsels them on what to expect
after the surgery. Some patients are also advised to lose some
weight prior to their operation. After RYGB, patients follow
up with the dietitian on a frequent basis for the first 3 months.
The surgeon assesses the need for further nutritional follow-up
based on patients’ weight loss and progression.

The above findings made us reconsider laparoscopic
RYGB as the surgical revisional procedure of choice for
LAGB failure and led us to explore alternate options such as
LSG and LMGB. The main advantage of converting a LAGB
to LSG is preservation of gastrointestinal continuity and as

Table 5 Operative and
postoperative outcomes in RYGB
patients using the one-step or two-
step approach for band removal

One-step (%) Two-step (%) p value

Number of patients (%) 20 (34.5) 38 (65.5)

Operative time (minutes) 248.3 ± 110.6 216.2 ± 105.1 0.31

Complications

≤30 days
Abscess/leak/collection 1 (5) 2 (5.3)

Gastrointestinal bleeding 0 1 (2.6)

Gastrojejunal stricture 0 1 (2.6)

Cholecystitis 0 1 (2.6)

Bowel obstruction-internal hernia 0 1 (2.6)

Bowel obstruction-anastomotic 0 1 (2.6)

Urethral injury (false-tract foley) 0 1 (2.6)

Total 1 (5) 8 (21.1) 0.41

>30 days

Cholecystectomy 0 3 (7.9)

Diagnostic laparoscopy for abdominal pain 0 1 (2.6)

Bowel obstruction-internal hernia 1 (5) 1 (2.6)

Incisional hernia 0 3 (7.9)

Admission for reactive hypoglycemia 1 (5) 0

Depression 0 1 (5)

Alcoholism 0 1 (2.6)

Total 2 (10) 10 (26.3) 0.14
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such eliminating the risk of internal hernias and reducing the
risk of mineral and vitamin deficiency, particularly iron defi-
ciency. RYGB patients usually receive multivitamin supple-
ments for the first three postoperative months. Other vitamins
and supplements prescribed on a regular basis after RYGB
include calcium, vitamin D, vitamin B-12, and intravenous
iron to treat iron-deficiency anemia. Adjustments to mineral
and vitamin supplementation depend on the result of surveil-
lance blood tests. However, vitamin and mineral deficiencies
remain significant in those patients. This is extremely impor-
tant to consider since most of our patients are females in the
reproductive age group and are at higher risk from those com-
plications. Disadvantages of conversion to LSG include a rel-
atively high rate of staple line leak and gastroesophageal acid
reflux disease, which many LAGB patients have and would
like to get rid of. We carefully screen patients with preopera-
tive endoscopy for erosive esophagitis and repair hiatal herni-
as during LSG if present. Our experience with LAGB conver-
sion to LMGB so far has been satisfactory and appears to be
better in terms of weight loss, likely because of more malab-
sorption. Long-term comparative data between primary lapa-
roscopic RYGB and LMGB seem to favor LMGB as far as
weight loss [22].We continue to collect data prospectively and
once we obtain sufficient follow-up times, we can do a mean-
ingful comparison between revisional RYGB and LMGB.

Limitations

Some limitations are noteworthy. Most patients lacked infor-
mation about their obesity-related comorbidities before
LAGB and at follow-up due to the study’s retrospective nature
and because most had had their bands placed and removed
outside our center. Thus, tracking the improvement and reso-
lution of these comorbidities was not feasible. Also, the over-
all cohort included 58 patients; however, only 22 out of 29
eligible patients were followed up at 5 years. This is a small
number to allow for definitive conclusions. In addition, there
might be a selection bias while choosing patients for a one-
step vs. two-step approach which requires randomized long-
term studies to draw valid conclusions about the safety of
those two approaches.

Despite those limitations, this study presents a single sur-
geon experience with a high follow-up rate especially in the
Middle East area and thus helps give a general idea about the
outcomes expected after band conversion to RYGB.

Conclusions

Various procedures may be considered rescue procedures for
failed LAGB patients. Our experience with RYGB shows that
it can be a safe procedure with acceptable weight lossT
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outcomes up to 5 years. Conversion from LAGB to RYGB
may be performed in either one or two stages. However, fur-
ther long-term studies comparing the safety and efficacy of
other salvage procedures such as LSG and LMGB are needed
to help surgeons choose the optimal rescue procedure for pa-
tients presenting with failed LAGB. Until this additional long-
term information become available, bariatric surgeons might
consider the procedure they are most comfortable with as the
rescue procedure of their choice.
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