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Abstract
Introduction One anastomosis gastric bypass (OAGB) has been proposed as a rescue technique for laparoscopic adjustable 
gastric banding (LAGB) poor responders.
Aim We sought to analyze, complications, mortality, and medium-term weight loss results after LAGB conversion to OAGB.
Methods Data analysis of an international multicenter database.
Results One hundred eighty-nine LAGB-to-OAGB operations were retrospectively analyzed. Eighty-seven (46.0%) were 
converted in one stage. Patients operated on in two stages had a higher preoperative body mass index (BMI) (37.9 vs. 41.3 kg/
m2, p = 0.0007) and were more likely to have encountered technical complications, such as slippage or erosions (36% vs. 
78%, p < 0.0001). Postoperative complications occurred in 4.8% of the patients (4.6% and 4.9% in the one-stage and the two-
stage group, respectively). Leak rate, bleeding episodes, and mortality were 2.6%, 0.5%, and 0.5%, respectively. The final 
BMI was 30.2 at a mean follow-up of 31.4 months. Follow-up at 1, 3, and 5 years was 100%, 88%, and 70%, respectively.
Conclusion Conversion from LAGB to OAGB is safe and effective. The one-stage approach appears to be the preferred 
option in non-complicate cases, while the two-step approach is mostly done for more complicated cases.
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Introduction

A variable number of patients who have had a laparoscopic 
gastric banding (LAGB) present with complications directly 
related to their prosthesis or do not achieve their weight loss 

Keypoints OAGB is an acceptable alternative as a rescue 
technique for LAGB non-responders.

One-stage conversion from LAGB to OAGB can be performed 
with acceptable morbidity. A conversion surgery in two stages is a 
good option for LAGB complicated cases.
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goals.1,2 According to data from a 12-year follow-up study, 
the failure rate of the LAGB after 2, 5, 8, and 10 years is 
25.7%, 24.3%, 25.7%, and 31.6%,  respectively2 and as a 
consequence, between 7.5 and 71% of the LAGB patients 
may require removal of the band and conversion to another 
bariatric technique.1–10

LAGB conversion surgery is usually a complex proce-
dure, which may be associated with a significant rate of 
complications.11 Therefore, any technical option that could 
help to reduce the surgical risk must be taken into account.

Some authors have proposed one anastomosis gastric 
bypass (OAGB) as a salvage alternative toRoux-en-y gastric 
bypass (RYGB) or sleeve gastrectomy arguing that it is sim-
pler to perform. Proponents of this approach argue that there 
is only one anastomosis, away from the scar tissue area, and 
they highlight the good results that can be obtained, in terms 
of weight loss and resolution of comorbidities, because 
of the greater malabsorptive component of OAGB.12–15 
Besides, there is still controversy about whether the full pro-
cedure (LAGB removal and conversion to OAGB) should 
be done altogether, during the same surgical procedure, (in 
one stage) or in two separate phases, first performing the 
removal of the band and performing the rescue technique at 
a later time (in two stages). While some authors fear that the 
probability of complications when converting in one stage 
could be higher than if done in two stages,13 others claim 
that a one-stage conversion strategy is safe, provided there is 
neither much damage to the gastric fundus, nor considerable 
inflammation, and/or big gastric dilation.15

The aim of the present study is to analyze short-term 
complications and mortality rates and mid-term weight 
loss outcomes after LAGB conversion to OAGB. A second 
objective is to analyze the reasons that lead the surgeon to 
convert in one stage or in two stages.

Material and Methods

In 2018, seven different centers around the world, with 
extensive experience in bariatric surgery, were asked to par-
ticipate in the construction of a unique database by joining 
their individual prospectively collected registries. They were 
asked to provided data on all consecutive patients who had 
had a revisional bariatric surgery due to LAGB unsatisfac-
tory results. The pooled data were merged in a single elec-
tronic database which managed to contain more than 1219 
revisional procedures after LAGB, 189 of which (15.5%) 
underwent conversion to OAGB.16,17

The aforementioned database includes demographic and 
medical data such as patient’s age, gender, height, preopera-
tive weight (before LAGB), date of LAGB placement, cause 
of conversion, date of LAGB removal, revisional procedure 

date, weight immediately before conversion to OAGB, and 
last weight recorded during follow-up.

It also includes basic information about the cause of the 
banding revision which could be either due to poor results 
in terms of weight loss or due to technical problems with the 
prosthesis. (such as band slippage or erosion). In the case of 
a patient experiencing both a technical problem and unsatis-
factory weight loss, the surgeon who collected the data was 
requested to select the clinically most relevant.

Major complications defined as any complication that 
resulted in a prolonged hospital stay (> 7 days), anticoagulant 
treatment, reoperation, or reintervention (based on the recom-
mendations of the American Society for Metabolic and Bari-
atric Surgery Clinical Issues  Committee18) were also recorded. 
Special emphasis was made to identify leaks (defined as efflu-
ence of gastrointestinal content through a suture line that may 
be contained near the anastomosis or exit through the abdomi-
nal wall or the drain), hemorrhage (clinically relevant when 
patients required transfusion or reoperation), and operative 
mortality (any death, aside from the cause, within 30 days 
after surgery).

For the present study, we retrospectively analyze those 
patients who underwent conversion from LAGB to OAGB 
from the aforementioned database.

Surgical Technique

All revisional LAGB to OAGB operations were performed 
laparoscopically. The procedure began by opening the entire 
anterior gastro-gastric plication that covered the band followed 
by removing the band. A 32- to 36-Fr Bougie was placed 
inside the stomach for the conversion to OAGB; the lesser 
curvature was partially divided horizontally below the incisura 
angularis and then transected vertically against the Bougie 
tube until it reaches the angle of Hiss, creating a long gastric 
pouch. Loop gastrojejunostomy was performed 150 to 250 cm 
distal to Treitz ligament.

The plan to perform the procedure in one or two stages was 
usually decided by the surgeon preoperatively, depending on 
individual and institutional preferences.

Weight Loss Measures

For the present study, initial body mass index (iBMI), final 
body mass index (fBMI), change in BMI (ΔBMI), percent-
age of excess BMI loss (%EBMIL), and percentage of total 
weight loss (%TWL) have been calculated taking the weight 
and height data from the aforementioned database and based 
on the following formulas:

iBMI = weight before banding∕height2
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The percentage of patients achieving %EBMIL > 50 
(according to Reinhold  criteria19) and the percentage of 
patients with %TWL < 20 were also calculated to evaluate 
efficacy in terms of weight loss.

Lost to follow-up was defined as those patients who failed 
to attend two consecutive medical appointments. The last 
registered weight was considered final weight for those who 
were lost during the follow-up before their final time-point.

Statistical Analysis

Data were expressed as mean ± standard deviation for con-
tinuous variables and as the total number of events and per-
centages 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 sig-
nificant in both cases. Statistical analysis was accomplished 
using GraphPad Prism (version 8, San Diego, CA, USA).

Results

Demographic Data

A total of 189 patients underwent laparoscopic revision from 
LAGB to OAGB from December 2003 to January 2018. The 
cohort consisted of 170 (89.9%) females and 19 (10.1%) 
males. Eighty-seven (46%) of the cases were done in one 
stage and 102 (54%) were done in two stages. In case of two-
stage approach, the mean time from the removal of the band 
to the final conversion to OAGB was 28.5 ± 23.3 months. 
Overall, the mean follow-up time from conversion to the last 
control was 31.4 ± 24 months. Follow-up at 1, 3, and 5 years 
was 100%, 88%, and 70%, respectively.

Mean age at the time of LAGB was 40.7 ± 11.2 years and 
at the time of conversion was 47.2 ± 11.2 years. Mean initial 
weight (when LAGB was performed) was 118.3 ± 19.8 kg 
referring a mean initial BMI of 44.3 ± 6.7 kg/m2. Mean 
weight and mean BMI at the time of conversion to OAGB 
were 106.2 ± 20.6 kg and 39.8 ± 6.9 kg/m2, respectively. 
There were no statistical differences with respect to gender, 
age, initial weight, and initial BMI between those patients 

fBMI = Last weight recorded∕height2

ΔBMI = (iBMI)−(fBMI)

%EBMIL =
[

ΔBMI∕(iBMI − 25)
]

× 100

%TWL =
[

(initial weight − final weight)∕initial weight
]

× 100

who were converted in one stage and in two stages. How-
ever, patients who were converted in two stages had signifi-
cantly higher weight and higher BMI at the time of conver-
sion (Table 1).

Causes of Conversion

A definitive reason for the revisional surgery was described 
for 186 patients (98.4%). One hundred and ten (59.1%) 
patients had to be converted due to technical problems with 
the band, and 76 (40.9%) patients had to be converted due 
to unsatisfactory weight loss.

Most of the patients who had to undergo surgery due to 
technical problems with the band (71.8%, 79 patients) were 
converted in two stages; only 28.2% of them (31 patients) 
were converted in one stage.

Hence, in the two-stage group, there was a significantly 
higher proportion of patients with technical problems than 
in the one-stage group (Table 2).

Complications and Mortality

A total of 9 patients (4.8%) presented postoperative com-
plications, 4 (4.6%) in the one-stage group, and 5 (4.9%) in 
the two-stage group. The leak rate was 2.6 (5 patients), 1.1% 
(1 patient), and 3.9% (4 patients) in the one-stage and the 
two-stage group, respectively. The bleeding rate was 0.5% 
overall, 1.1% (1 patient), and 0% (0 patients) for the one-
stage and the two-stage groups, respectively. One patient 
died in the two-stage group after an anastomosis leak (1%) 
(Table 3).

Weight Loss Outcomes

Overall, the mean weight decreased from 106.2 ± 20.6 kg 
at the time of conversion to 80.5 ± 15.4 kg and the mean 
BMI from 39.8 ± 6.9 to 30.2 ± 5.4, after a mean follow-
up of 31.4 ± 24.0 months. One hundred and sixty patients 

Table 1  Demographic data

BMI body mass index, LAGB laparoscopic adjustable gastric band, 
OAGB one anastomosis gastric bypass

One-stage Two-stage p

N 87 102
Age at LAGB 42.3 ± 11.4 39.3 ± 10.9 0.0664
Age at OAGB 48.3 ± 11.9 46.3 ± 10.6 0.2233
Gender (male/female) 10.3%/89.7% 9.8% / 90.2% 0.9019
Initial weight at LAGB 115.4 ± 19.4 120.8 ± 20.0 0.0628
Initial BMI at LAGB 43.5 ± 6.7 45.1 ± 6.7 0.1042
Weight at OAGB 100.8 ± 19.5 110.8 ± 20.4 0.0008
BMI at OAGB 37.9 ± 6.6 41.3 ± 6.8 0.0007
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(85%) reached %EBMIL > 50. Overall, twenty-nine patients 
(15.4%) did not reach %TWL > 20 (Table 4).

Figure 1 presents weight loss outcomes per time interval 
(the ratio reflects the number of patients available over the 
total number of patients in each time interval).

Discussion

The present study analyzes data from a multicenter data-
base of 189 consecutive patients who underwent conver-
sion from LAGB to OAGB.

It has been found that patients who were operated on 
in one stage had significantly lower mean preoperative 
weight (100.8 ± 19.5 vs. 110.8 ± 20.4 kg) and lower mean 
preoperative BMI (37.9 ± 6.6 kg/m2 vs. 41.3 ± 6.8 kg/m2). 
Moreover, the one-stage approach was mainly performed 
in patients without band-related technical problems. This 
goes in line with previous studies that suggested that the 
one-stage approach may be beneficial in less complicated 
cases, in order to prevent further increase of weight during 
the time gap between the band removal and the revisional 
surgery and to avoid a second general anesthesia.15

Table 2  Reasons for conversion

Data is expressed in percentages and in absolute values: % (n)
IWL insufficient weight loss, tech. technical

One-stage Two-stage p

IWL/tech. problems 63.5% (54)/36.5% (31) 21.8% (22)/78.2% (79)  < 0.0001

Table 3  postoperative complications

One-stage Two-stage Total

Complication rate 4/87 (4.6%) 5/102 (4.9%) 9/189 (4.8%)
Leaks 1/87 (1.1%) 4/102 (3.9%) 5/189 (2.6%)
Bleeding 1/87 (1.1%) 0/102 (0.0%) 1/189 (0.5%)
Mortality 0/87 (0.0%) 1/102 (1.0%) 1/189 (0.5%)

Table 4  Weight loss outcomes 
at a mean follow-up of 
31.4 ± 24.0 months

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

Total

Final weight 80.5 ± 15.4
%EBMIL 74.6 ± 29.0
%TWL 31.1 ± 11.7
fBMI 30.2 ± 5.4
N (%) cases with 

%EBMIL > 50
160 (85)

N (%) cases with
%TWL < 20

29 (15.4)

Fig. 1  Mean BMI over time 
grouping patients according to 
time since conversion surgery 
(the ratio reflects the number of 
patients available over the total 
number of patients in each time 
interval)
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In this subgroup of selected patients, one-stage conver-
sion can be performed with acceptable surgical morbid-
ity. The 4.8% complication rate with just one leak and 
one bleeding episode out of 87 patients is similar to that 
observed in series of patients who have undergone primary 
OAGB surgery.20,21

Delaying the rescue surgery, if not necessary, and adding 
yet another surgical event are not likely to improve surgical 
conditions. Ghosh et al. claim that there is no theoretical or 
practical advantage in performing revisional surgery in two 
stages as when performing the procedure all at once the band 
itself serves as a guide to better identify anatomy.15 Prob-
ably, each subsequent intervention may further complicate 
the surgical field with further adhesions. In fact, in an inter-
esting histopathological study on surgical specimens after 
LAGB-to-sleeve conversion, Tan et al. found that the LAGB 
changes to the gastric wall do not resolve with time; tissues 
may never fully recover after LAGB surgery, and hence, a 
delayed conversion is not likely to improve surgical condi-
tions and will not add any technical advantage.22

Conversely, two-stage conversion was the preferred 
approach for patients with higher BMI (preoperative BMI 
was significantly higher in this group), and/or with band-
related technical problems (72% of the patients with techni-
cal problems were operated on in two stages); patients that 
a priori can be more complex to operate.

By choosing a two-stage approach in those more complex 
cases, it is possible to keep complication rates at acceptable 
values (4.9%). It should be noted that there is a trend towards 
a higher incidence of leakage in the two-stage compared to 
the single-stage group (3.9% vs. 1.53%); however, this find-
ing is most likely related to the higher BMI and more band-
related technical problems in the former group.

Finally, the present study confirms the results of previous 
studies; because of its significant malabsorptive component, 
OAGB seems to be an attractive option as a salvage tech-
nique after a restrictive procedure, leading to a successful 
weight loss.12–16,23

To the best of our knowledge, there is only one study that 
compares LAGB conversion to OAGB in one stage versus in 
two  stages13; in a multicenter study, Musella et al. analyzed 
196 patients who were converted from LAGB to OAGB, 116 
of whom were operated on in one stage and 80 were oper-
ated on in two stages. Contrary to our findings, In Musella’s 
study, one-stage procedures were associated with a nearly 
significantly higher early complication rate than the two-
stage procedures (9.5% versus 2.5%; p = 0.05). However, in 
the aforementioned study, whether to convert in one stage 
or two stages was not decided preoperatively but intraop-
eratively, based on surgical findings. This means that even 
complicated cases were taken to the operating room with the 
idea of completing the procedure in a single stage, which 
could have had an influence on the one-stage group results.

In summary, our findings suggest that the conversion from 
LAGB to OAGB is an acceptable option with which good 
weight loss results can be obtained with acceptable morbid-
ity figures. The debate whether it is better to perform the 
conversion in one stage or in two stages is not well-posed. 
There is not one better option; both are valid if indicated in 
the appropriate patient.

The majority of surgeons usually choose the one-stage 
approach if possible.12–15,23 Performing the conversion in 
one-stage has certain advantages: the patient needs to be 
hospitalized only once; it requires a single anesthetic inter-
vention and a single operation. Importantly, it avoids waiting 
time and prevents possible weight regain during the time 
gap between the first and the second operations. In fact, part 
of the higher preoperative BMI in the two-stage group may 
reflect weight regain after band removal. Lanthaler et al., 
for example, reported an increase in the patients’ BMI from 
an initial 29.6 kg/m2 at band removal to 38.2 kg/m2 before 
the conversion operation, after a mean waiting time of 
1.2 years.24 Unfortunately, the examined database does not 
provide data about weight variation between the removal 
of the band and the final procedure in case of two-stage 
conversion.

However, in technically complicated cases, a two-stage 
strategy might be safer. The persistence in doing the conver-
sion in a single stage can excessively lengthen the surgical 
time and increase the risk of perioperative complications.

In any case, conversion surgery can be technically 
demanding and should be performed by experienced teams. 
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.

Finally, we must bear in mind that there could be other 
variables that determine the surgical strategy. In some occa-
sions, the two-stage conversion is the only possible option 
because the band has been previously removed elsewhere. 
In others, patient preferences or bureaucratic reasons such 
as insurance policies restricting reimbursement for a sec-
ond operation may play an important role in deciding which 
strategy to employ.

Our study has several weaknesses. Despite the fact that 
the data was collected prospectively by each participating 
center, it was analyzed retrospectively. In addition, database 
used for this study does not specify which kind of technical 
problem each particular patient had. The fact that it is a mul-
ticenter study makes this data collection difficult since dif-
ferent centers may define concepts such as slippage, pouch 
dilatation, or dysphagia differently. Similarly, this study does 
not evaluate the comorbidity resolution nor the quality of life 
improvement. In addition, being a multicenter study, patients 
with different loop lengths were included in the sample, and 
the database does not provide information about the BPL 
length on each single patient. Although there are several 
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studies focusing on this issue, there is still no consensus 
on the biliopancreatic limb that should be bypassed during 
performance of the OAGB and reported lengths of BPL in 
literature varied widely from 100 to 400 cm.25–27  Finally, 
the patients’ follow-up rate decreased with time. This is an 
inevitable flaw in any study analyzing long-term data and 
could have some influence on weight loss results but hardly 
skews the post-operative complications’ rate. Hence, future-
randomized control trials may be necessary to draw final 
conclusions. Nonetheless, the strength of this study resides 
in its large sample size, extracted from a multicenter data-
base. This avoids the bias of single-center series and dilutes 
factors that may be related to a single surgeon.

The results of the present study support the validity 
of OAGB as a rescue technique after banding. It is not 
the object of this study to compare it with other technical 
alternatives for conversion, such as sleeve gastrectomy 
or Roux-en-Y gastric bypass. Each surgical team should 
evaluate the most convenient in each individual case 
according to its particular characteristics and its own 
surgical experience.

Conclusions

Conversion from LAGB to OAGB seems safe and effec-
tive. The one-stage approach seems to be a good option for 
managing non-responders in the absence of major technical 
problems. Two-stage conversion strategy is a good alterna-
tive when facing patients with higher BMI, or in complicated 
cases, such as band slippage or erosion. Selecting one-stage 
or two-stage strategy according to the patient’s features can 
lead to good results, with reasonable surgical morbidity and 
successful weight loss. However, longer-term studies are 
needed to ascertain longer term results.
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