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Abstract

Background Several different procedures have been
proposed as a revisional procedure for treatment of failed
laparoscopic adjustable gastric banding (LAGB). Laparo-
scopic Roux-en-Y gastric bypass (LRYGB) has been
advocated as the procedure of choice for revision. In this
study, we compare the single- and two-step approaches for
the revision of failed LAGB to LRYGB.

Method All patients who underwent bariatric surgery
were included in a prospective database. For the purpose of
this study, patients who underwent revisional surgery from
LAGB to LRYGB were selected. Records for individual
patients were completed by data review. Complication
rates and weight development were recorded until 2 years
postoperatively. Data were compared between both pro-
cedures and with complications rates reported in literature.
Results Revisional gastric bypass surgery was performed
in 257 patients. This was done as a planned single-step
procedure in 220 (86 %) patients without indications for
acute band removal and in 32 patients as a planned 2 step
procedure. Five patients were planned as a single-step pro-
cedure but were intraoperatively converted to a 2-step pro-
cedure based on poor pouch tissue quality. No postoperative
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mortality occurred in both groups. No differences in early
major morbidity and stricture formation were seen between
the two groups. Gastric ulceration was more frequently
observed after 2-steps procedure (8.5 vs. 1.7 %, p < 0.05).
In comparison with data reported in literature, the single-step
procedure had similar to lower complication rates. Percent-
age excess weight loss two years after revisional gastric
bypass procedure was, respectively, 53 versus 67 %
(p = 0.147) for single- and two-step procedure.
Conclusion In patients without indications for acute band
removal, the planned conversion of gastric banding to
Roux-Y gastric bypass can be safely done in a single-step
procedure without increase in morbidity and no difference
in postoperative weight loss.
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Morbid obesity is a growing healthcare problem across the
world. In the Netherlands, 35.4 % of the adult population
suffers from obesity and 11.8 % of the adult population
from morbid obesity [1]. Weight-loss surgery is the only
way to achieve sustained weight loss, resolve comorbidities
and improve longevity [2]. Adjustable gastric banding has
long been the first choice for weight-loss surgery as it is a
relatively simple operation with low postoperative mor-
bidity and mortality rates, especially since the introduction
of the laparoscopic approach. Excess weight loss can be
reached, ranging from 44 to 68 % after 4 years and from 38
to 46 % in 10-12 years. [3-6] In the long-term, a large
proportion (25 %) of patients with gastric banding needs
revisional surgery because of disappointing weight-loss
results or banding complications [6-8].

The relative disadvantages of LAGB include the need
for frequent follow-up and band adjustment, and there is
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potential for adverse band-related symptoms such as food
intolerance, vomiting and reflux disease [6, 9]. In addition,
late-complication rates after LAGB are common and even
increase with time. The most frequent complications are
band slippage, band erosion, pouch dilatation and port
complications [6-8, 10]. For these reasons, the surgical
revision rate is high. Even using the pars flaccida tech-
nique, revision is still substantial and ranges between 18
and 30 % after 5-8 years [3, 7, 8].

Surgical options for patients with band complications,
insufficient weight loss or weight regain include removal,
repositioning or replacement of the band, or conversion to
an alternative procedure, such as gastric sleeve, gastric
bypass or duodenal switch [11]. In the case of failed gastric
banding, the procedure of choice is removal of the gastric
band and performance of a gastric bypass [12]. Conversion
to gastric bypass is often performed as a two-step proce-
dure but it can be performed as a one-step operation [13—
15]. However, there are no data available on the safety of
the one-step procedure in a large population. For this rea-
son, we reviewed the early and late complications and the
postoperative weight loss results of the conversion of failed
LAGB to LRYGB as a one-step procedure in patients.

Method
Data

From January 2008 to December 2011, all patients who
underwent bariatric surgery at the Centre for Obesity at the
Medical Centre Leeuwarden were included in a prospective
database. For the purpose of this study, we performed a
retrospective review of prospectively collected data.
Patients who underwent revisional surgery from LAGB to
LRYGB were selected and analysed. Records for individ-
ual patients were completed by data review. Data are
reported according to the STROBE statement [16].

Patients

All patients were aged between 18 and 65 years at the time
of the primary LAGB, in accordance with international
guidelines [17]. Indications for revisional procedures
included: insufficient weight loss (<50 % EWL), weight
regain (>5 BMI points) with healthy lifestyle and diet or
band-related complications in a well-motivated patient.
Preoperative assessment of patients eligible for revisional
surgery included counselling by dietician and psychologist
in order to exclude non-adjusted eating patterns or eating
disorders. If detected, these issues were addressed before
surgery was considered.
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Preoperative procedures

All patients were preoperatively consulted with and
received extensive information about the procedures, pos-
sible complications, expectations for weight loss, changes
in lifestyle, eating behaviour and the importance of exer-
cise. A gastrograffin swallow X-ray was routinely per-
formed on all patients prior to surgery. In case of suspicion
of ulceration or erosion, an endoscopic evaluation was
performed. Dietary advice prior to surgery consisted of a
three-week high-protein, low-carbohydrate diet.

Definition and evaluation of band complications

All band complications were documented preoperatively,
either by endoscopy, radiological imaging, or cultures from
cutaneous fistula or access port (Table 1).

Band migration or slipping was visualised on a gas-
trograffin swallow. Band erosions were detected by gas-
troscopy. Band infection was defined by abscesses near the
band on CT-scan or positive cultures from cutaneous fistula
or access port. Pouch or oesophageal dilatation was also
demonstrated by the gastrograffin swallow and failed to
improve by emptying the band. Severe band intolerance
was defined as dysphagia, odynophagia, vomiting or reflux
interfering in daily life in the presence of a deflated band
and in the absence of other band complications as descri-
bed above.

Table 1 Indications for revisional gastric bypass surgery in patients
undergoing a one- and two-step procedure

One step Two step® p value
N = 220 (%) N =37 (%)
Band complications
Erosion 0 2(5.4) <0.001
Migration 73.2) 2(54) 0.496
Leakage of band 3(1.4) 127 0.543
Slipping 15 (6.7) 9 (25.7) <0.001
Dysmotility 38 (17.3) 12 (35.1) 0.012
Infection of band 0 1(0.5) 0.681
Pouch formation 19 (8.6) 6 (13.5) 0.346
Indications not related to band complications
Insufficient weight loss 81 (36.8) 8 (21.6) 0.072
Weight regain 63 (28.2) 13 (37.8) 0.234
Insufficient weight loss 19 (8.6) 1(54) 0.213
and weight regain
Reason unknown 19 (8.6) 2(54) 0.507

Significant p values are in bold
Data are absolute numbers (percentage). p value by Chi square

# More indications in one patient possible
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One- or two-step procedure

One-step procedures were planned after the preoperative
preparations described above. In the two-step procedure,
the removal of the band was planned briefly after presen-
tation (depending on the severity of band complications)
and the second step took place after the above preoperative
procedure and was planned several months after band
removal. Patients presenting with acute symptoms such as
infection, migration or erosion of the band with an indi-
cation for acute band removal were booked for a two-step
procedure. Patients with severe band intolerance in com-
bination with slipping or pouch formation that did not
improve by deflating, and who were not willing to wait for
a planned one-step procedure, were also booked for a two-
step procedure. All other patients were booked for a one-
step procedure.

Operative technique

We performed a standardised operation protocol in all
patients. We used the six trocarts technique and first
removed the band and performed an adhesiolysis of the
angle of His. The capsula of the band on the stomach was
occasionally divided or removed. Then we continued to
perform the bypass. The formation of the pouch was done
by linear stapling (Ethicon Endo-Surgery, Inc, Cincinnati,
USA). We started the creation of the pouch just below the
scar tissue of the band, approximately 4-5 cm below the
gastro-oesophageal junction at the lesser curvature. The
staple line of the pouch is created just outside the scarred
and compromised tissue and, therefore, probably bigger
than it would be in primary procedure. The estimated
volume of the pouch was 60-80 cc. The biliopancreatic
limb was measured at 80 cm from the angle of Treitz. With
this loop, the gastro-enterostomy was made by linear sta-
pling and the anterior defect was closed with sutures. An
alimentary limb of 150 cm was measured, and the latero-
lateral entero-enterostomy was fashioned with the endo-
scopic linear stapler and interrupted sutures. Control of
integrity of both anastomoses was performed by methylene
and air-leak testing after introduction of a gastric tube by
the anaesthesiologist. In occurrence of leakage, additional
sutures were placed. After testing for both anastomoses, the
Roux-en-Y construction was completed by dividing the
loop with linear stapling between the two anastomoses. The
technique of the one-step revisional procedure is also
described by Hii [15]. All anastomoses were covered by
tissue col (Baxter). The mesenteric defects were not rou-
tinely closed. Operative procedure times were recorded for
all operations, however, for 10 operations these data were
not available. On the first postoperative day, a gastrograffin

swallow was performed to check the integrity of the gas-
troenteric anastomosis in prospect of oral intake.

Postoperative care

Patients were allowed to eat fluid meals for three weeks
from the first postoperative day on in case of the absence of
leakage on the gastrograffin swallow. Most patients were
discharged from hospital two to four days after revisional
surgery and 24 h after band removal. Before discharge,
patients were informed about signs of complications and
pressed to call the outpatient clinic or emergency depart-
ment in case of fever, new severe abdominal pain, vomit-
ing, melena, hematemesis and failure to eat. In the event of
these alarm symptoms, gastrograffin swallows and blood
tests for infections and/or CT-scanning were made to rule
out leakage of anastomosis. Postoperative counselling was
done by the surgeon at 4 weeks and 12 months after sur-
gery and yearly thereafter. After surgery all patients were
given a 2-year-long sequential group meeting programme,
including counselling by a bariatric nurse practitioner and
appointments with a dietician, a psychologist and a phys-
iotherapist. Follow-up rates after 1 and 2 years
(22-26 months) postoperatively were 93 and 75 %,
respectively.

Definition of postoperative complications

Complications that developed within 30 days after surgery
were classified as early complications. Major complica-
tions in this group included anastomotic leakage, intra-
abdominal abscess formation, myocardial infarction, pul-
monary embolism, cerebrovascular accident (CVA), any
reoperation, and death.

Late complications were complications that developed
more than 30 days postoperatively. We registered gastric
ulcer formation or stricture of gastrojejunal anastomosis as
late complications.

Weight loss

The ideal weight of every patient was estimated based on a
target BMI of 25. The percentage of excess weight loss
(%EWL) was calculated as ((operative weight — follow-up
weight)/operative excess weight) x 100.

Statistics

The analyses were all carried out using the PASW (SPSS,
Inc., Armonk, NY, USA) Statistics 20 package. Data are
presented as mean (+£SD), median (ranges), frequencies or
percentages, where appropriate. Chi square with Yates
correction for continuity was used for comparison of
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proportions. Significance was assumed for p values lower
than 0.05.

Results
Patient characteristics

Between 2008 and 2011, 257 patients were treated for
failed banding by removal of the band and construction of a
Roux-en-Y gastric bypass. The median age of patients was
43 (range 23-70) and 83 % were female. Gastric banding
was performed in other hospitals in 173 patients (67 %).
The median time between LAGB and LRYGB was
57 months (range 7-219) and follow up after revisional
procedures was 29 months (range 1-69). The mean age in
the one-step and two-step groups was 44 and 42 years,
respectively (p = 0.252). No difference in follow-up time
was seen between the two patient groups (29 and
31 months, p = 0.342)

Indications and planning of revisional surgery

Indications for revisional gastric bypass surgery in patients
are shown in Table 1. A one-step procedure was performed
in 220 patients (85.6 %). The most frequent indications for
revisional surgery in this group were related to insufficient
weight loss or weight regain. Band-related complications
were especially dysmotility, slipping and pouch formation.
Some patients had more than one indication for revision. In
32 patients, a two-step procedure was planned and per-
formed. The primary reasons for band removal in the two-
step group were slipping, pouch formation or dysmotility in
which conservative treatment failed and not insufficient
weight loss or weight regain. In addition, five patients were
planned as a one-step procedure but converted to a two-
step procedure on the basis of surgical judgement of
damage or poor tissue quality of the pouch (1 erosion; 2
perforations; 1 extreme pouch formation with thin wall;
and 1 suspicion of malignancy, which, during follow up,
proved to be scar tissue). Two patients died in the follow-
up period (one in each group), one of myocardial infarction
and one after suicide by depression, both not attributable to
surgery.

Peri-operative details

Cumulative duration of both removal of gastric band and
the performance of gastric bypass was, respectively,
118 min (range 57-315) and 222 min (range 114-331) for
one- and two-step procedures (p = 0.000). The average
operation time of laparoscopic removal of the gastric band
as the first step in the two-step procedure was 76 min
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(range 27-175). The average operation time of gastric
bypass as the second step in the two-step procedure was
115 min (range 61-263).

Total postoperative hospital stay was three days (range
2-71) for one-step and 5 days [3—18] for two-step proce-
dures (p = 0.201), respectively

Complications of revisional surgery

All patients were seen in outpatient clinics after 4 weeks,
therefore, all early major complications could be scored.
No mortality was seen after operation. The total early
complication rate for major morbidity was 4.6 % in both
groups combined (Table 2). No myocardial infarction,
CVA or pulmonary embolism was seen. No differences
were seen in stricture formation or leakage of the gastro-
jejunal anastomosis between both procedures. The latter
complication was treated in four patients by laparoscopy,
drainage and, if possible, suture repair of the leak. Two
patients received a stent and percutaneous drainage. One
patient was treated by laparoscopic lavage of the abdomen
and antibiotics. Hospital stay was prolonged in all patients
with complications. One patient had a severe sepsis due to
anastomotic leakage, which was treated on the ICU, total
hospital stay in this patient was 71 days. The only differ-
ence in the late-complication rate was seen in the devel-
opment of gastric ulcers, which was more frequent after
two-step procedures than after one-step procedures (8.5 vs.
1,7 %, p = 0,03). The median time after revisional bypass
for developing gastric ulcers was 21 months (range 7-30);
for stenosis it was 13 months (range 9-17).

Weight loss

Weight loss and BMI before and after primary gastric
banding and revisional gastric bypass surgery are shown in
Table 3. Thirteen patients gained weight after the revi-
sional procedure, one by 10 BMI points, the others by
within three BMI points. Twenty-five patients reached a
BMI lower than 26 (10 of these were in the two-step
group). The median Excess Weight Loss percentage
(%°EWL) 29 months after one-and two-step procedures was
53 % (range 112-181) and 67 % (range 22-151;
p = 0.147), respectively.

Discussion

In this large single-centre study, we show that a planned
conversion of LAGB to Roux-Y gastric bypass can be
safely done in a one-step procedure. Complication rates
were comparable between one- and two-step procedures.
Also, the need for conversion to a two-step procedure was



Surg Endosc (2015) 29:2217-2223

2221

Table 2 Complications after revisional gastric bypass surgery in patients undergoing one- and two-step procedures

One step Two step p value* References review References cohort
N =220 N=137 Coblijn [22] Hii [14] N = 82
Early postoperative complications
Leakage of gastroenterostomy 52.3) 2 (4.5) 0.279 1.8 %
Intraabdominal abscess (no signs of leakage) 2 (0.9) 0 0.560
Bleeding necessitating operation 1 (0.5) 0 0.681 0.9 %
Suspicion of leakage but negative laparoscopy 2 (0.9) 0 0.560
Mortality 0 0 0 %
Total major morbidity 10 (4.6) 2 (4.5) 0.711
Late postoperative complications
Gastric ulcer formation 4 (1.8) 3(1.8) 0.030 16 (2.4)
Stricture formation at anastomosis 1 (0.5) 1 2.7 0.151 19.5 %

Significant p value is in bold

Data are absolute numbers (percentage). Asterisk indicates p value by Chi square between one-step and two-step revisional procedures

Table 3 Weight and BMI development after primary gastric banding and at time of and after one- and two-step revisional gastric bypass

procedures

One-step procedure

Two-step procedure

Weight (kg) BMI %EWL Weight BMI %EWL p value
At gastric banding 135 (79-197) 46 (29-65) 133 (100-197) 43 (35-59) 0.978"
Lowest reached after gastric 105 (60-169) 36 (22-55) 100 (57-142) 31 (20-42) 0.005"
banding
At revisional procedure 121 (65-211) 40 (25-70) 120 (72-160) 40 (25-51) 0.881°
Last visit® 93 (56-199) 32 (20-66) 90 (60-139) 29 (20-42) 0.074°
Total %EWL from gastric 53 % (—112 to 181) 67 % (—23 to 151) 0.147
bypass
Total %EWL starting from 67 % (—4 to 175) 77 % (11-140) 0.027

gastric banding

Data are median (range)
# Median follow up 29 months after gastric bypass
" Calculated on BMI

low. Several studies already showed the feasibility of
converting gastric banding to gastric bypass [18, 19]. This
is the first study that shows the safety in a large homoge-
nous cohort of more than 250 patients operated in a small
period of time (four years).

Since complication rates after LAGB are common, the
need for revisional procedures is increasing [6-8, 10].
Schouten et al. described a ‘decision tree’ for the treatment
of failed banding [12]. They argued that in case of poor
weight loss or banding complications such as pouch for-
mation or erosion, conversion to gastric bypass must be
proposed. Rebanding can only be considered in case of
adequate weight loss and banding problems such as leak-
age or migration without other complications. Revision to
another procedure can be done by either a one-step or two-
step approach. The one-step procedure has the advantage of
circumventing the need for a second operation 2-3 months

later and thereby results in a shorter cumulative operation
time and hospital stay [14]. Several studies describe the
one-step procedure without comparing it with a two-step
procedure [13, 18, 20, 21]. In addition, a recent population-
based study showed not only an increase in reoperations
after gastric banding, but also that patients had more
adverse outcome after revisional surgery than patients with
primary gastric bypass [22]. A recent review of literature
by Coblijn showed higher complication rates of revisional
procedures compared with primary procedures [23].

A disadvantage of the one-step approach could be the
potentially higher risk of anastomotic leakage because of
the fibrosis that is present after removal of the band.
However, the series of Hii, Apers, and Van Nieuwenhoven,
in which patients who underwent a one-step procedure
were compared with those who underwent a two-step
procedure, showed no differences in anastomotic leakage
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[13-15]. All these studies were limited to a relatively small
patient group. In our large cohort we confirm their results.
Another possible disadvantage of the one-step procedure
is anastomotic stricture formation, which is suggested to be
significantly higher after the one-step approach [14, 15]. In
both series, circular stapling is used. In our series, by
contrast, we used linear stapling for creation of the gas-
troenterostomy, which may explain the differences. Sig-
nificant differences in ulcer formation were seen in the
two-step group; we have no straightforward explanation for
this. In theory, the possibility exists that in the two-step
approach the creation of the pouch is in vascular-compro-
mised tissue because of scarring. In case of the one-step
procedure, scar tissue is easily recognised and stapling
takes place around this vascular-compromised tissue.

Weight-loss results showed a difference between one-
and two-step procedures of 14 % (53 vs. 67) without sta-
tistic significance. However, calculating from before gas-
tric banding until the last visit after revisional procedure,
the two-step group reached a lower BMI and a higher
cumulative %EWL. This difference is due to the higher
%EWL after gastric banding, in favour of the two-step
procedure. In this group, all patients suffered from banding
complications such as dysmotility, slipping, etc. Therefore,
intake was possibly lower than in the one-step group, and,
therefore, they reached a higher %EWL. As a result we
think that the cumulative %EWL from banding and gastric
bypass is more indicative of the results than the %EWL
after revisional gastric bypass alone.

Our study has an observational design and, therefore,
bias could have been introduced. The indications for one-
or two-step procedures were not strictly agreed upon in
advance, and, therefore, some patients with subjective
severe complaints were given a two-step procedure. Fur-
thermore, indications for one-step revisional surgery were
predominantly insufficient weight loss or weight regain,
while indications for two-step conversion were mainly due
to complications. This selection may have led to unbal-
anced comparisons between both groups. On the other
hand, it is a description of daily surgical practise and shows
that with careful selection of patients the complication rates
were excellent compared to both two-step procedures and
those reported in the literature [23].

In general, we advise that patients with an acute indi-
cation for band removal, such as infection, slipping,
migration or erosion, are more suitable for a separated two-
step procedure, undergoing definitive gastric bypass sev-
eral months after band removal. This is not only for safety
reasons but also because these patients should be properly
informed and prepared in terms of their expectations after
gastric bypass. These aspects are usually time consuming
and impossible to plan for prior to acute band removal. In
all other patients, in our experience the majority, elective
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band removal can be safely combined with simultaneous
gastric bypass surgery.
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