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Laparoscopic Gastric Bypass Is Superior to Laparoscopic
Gastric Banding for Treatment of Morbid Obesity

Markus Weber, MD,* Markus K. Müller, MD,* Tanja Bucher,* Stefan Wildi, MD,*
Daniel Dindo, MD,* Fritz Horber, MD,† Rennward Hauser, MD,‡ and

Pierre-Alain Clavien, MD, PhD, FACS*

Objective: To define whether laparoscopic gastric banding or lapa-
roscopic Roux-en-Y gastric bypass represents the better approach to
treat patients with morbid obesity.
Summary Background Data: Two techniques, laparoscopic gastric
bypass or gastric banding, are currently widely used to treat morbid
obesity. Since both procedures offer certain advantages, a strong
controversy exists as to which operation should be proposed to these
patients. Therefore, data are urgently needed to identify the best
therapy.
Methods: Since randomized trials are most likely not feasible
because of the highly different invasiveness and irreversibility of
these procedures, a matched-pair design of a large prospectively
collected database appears to be the best method. Therefore, we used
our prospective database including 678 bariatric procedures per-
formed at our institution since 1995. A total of 103 consecutive
patients with laparoscopic gastric bypass were randomly matched to
103 patients with laparoscopic gastric banding according to age,
body mass index, and gender.
Results: Both groups were comparable regarding age, gender, body
mass index, excessive weight, fat mass, and comorbidites such as
diabetes, heart disease, and hypertension. Feasibility and safety: All
gastric banding procedures were performed laparoscopically, and
one gastric bypass operation had to be converted to an open
procedure. Mean operating time was 145 minutes for gastric banding
and 190 minutes for gastric bypass (P � 0.001). Hospital stay was
3.3 days for gastric banding and 8.4 days for gastric bypass. The
incidence of early postoperative complications was not significantly
different, but late complications were significantly more frequent in
the gastric banding group (pouch dilatation). There was no mortality
in both groups. Efficiency: Body mass index decreased from 48.0 to
36.8 kg/m2 in the gastric banding group and from 47.8 to 31.9 kg/m2

in the gastric bypass group within 2 years of surgery. These

differences became significant from the first postoperative month
until the end of the follow-up (24 months). The gastric bypass
procedure achieved a significantly better reduction of comorbidities.
Conclusions: Laparoscopic gastric banding and laparoscopic gastric
bypass are feasible and safe. Pouch dilatations after gastric banding
are responsible for more late complications compared with the
gastric bypass. Laparoscopic gastric bypass offers a significant
advantage regarding weight loss and reduction of comorbidities after
surgery. Therefore, in our hands, laparoscopic Roux-en-Y gastric
bypass appears to be the therapy of choice.

(Ann Surg 2004;240: 975–983)

Obesity surgery is currently one of the most frequent
surgical procedures performed in the United States and

Europe. The American Society of Bariatric Surgeons men-
tions 120,000 bariatric procedures for the year 2003, a figure
corresponding to a 100% increase within a 2-year period
(www.asbs.org). Over the past few years, many surgeons
have learned to perform this type of surgery through a
laparoscopic rather than an open approach; currently, the
laparoscopic gastric banding and the laparoscopic Roux-en-Y
gastric bypass are the most widely used bariatric procedures.
However, which one of these 2 procedures should be pre-
ferred remains unknown. For example, gastric bypass is the
procedure of choice in the United States, while most surgeons
in Europe favor gastric banding.1,2 This discrepancy indicates
that the choice of the procedure is driven by geographic
factors and surgeon’s skills rather than by medical evidence.3

Only very few centers have a large experience with both
laparoscopic procedures; therefore, attempts to compare the 2
procedures have suffered from severe methodologic flaws
with inadequate demographic data.4 The discussion is cur-
rently limited to the claim from the advocates of either
laparoscopic procedure that their choice is valid because of
their “good results.” Therefore, a well-designed comparative
study is urgently needed.5

Both procedures are associated with advantages and
disadvantages. The laparoscopic gastric banding represents
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the least invasive bariatric procedure with the potential of full
reversibility.6 However, increasing experience with laparo-
scopic gastric banding has shown a high incidence of long-
term failures and complications.7 For example, band erosion,
band slippage, and esophageal dilatation occur between 15%
and 58% of the cases.8–11 In contrast, while more invasive
and requiring extra surgical skills, the laparoscopic gastric
bypass may offer better weight loss but might be associated
with a higher incidence of surgical complications with a
longer learning curve.12–14

The ideal study design to identify the best procedure
should be a prospective controlled randomized trial. Unfor-
tunately, such study is likewise not feasible because of the
important difference in the invasiveness and irreversibility of
these procedures. Very few patients would give an informed
consent for such a study. The next best strategy to compare
these procedures is a matched-pair study design, including a
large prospectively collected database. As laparoscopic gas-
tric banding and laparoscopic gastric bypass have become
routine at our institution since 1995, and as we have initiated
a large database including all patients undergoing a bariatric
procedure, we performed match-paired analysis to evaluate
the safety, feasibility, and effectiveness of both approaches.

PATIENTS AND METHODS
More than 500 laparoscopic banding procedures and

153 laparoscopic proximal bypass operations were performed
by 3 bariatric consultant surgeons at our institution between
May 1995 and May 2003. Data for each patient were pro-
spectively collected in our bariatric database. From this
database, the first 50 patients with laparoscopic gastric bypass
or laparoscopic gastric banding were excluded from the study
to avoid a learning curve bias. The consecutive 103 patients
who underwent a laparoscopic gastric bypass were randomly
matched to 103 patients treated with a gastric banding oper-
ation. The patients were matched according to age, sex, and
body mass index (BMI). Each patient was routinely thor-
oughly evaluated by a multidisciplinary team (nutritionist,
endocrinologist, psychologist, and surgeon) using a standard-
ized protocol.

The indication for obesity surgery was the same in both
groups according to federal regulations.15 Inclusion criteria
and indication for bariatric surgery were as follows: BMI �
40 kg/m2 or BMI � 35 kg/m2 with comorbidities, history of
obesity more than 5 years, failed conservative treatment of
more than 2 years, and age between 18 and 60 years. The
choice for the type of surgery was based on the time when the
operation was performed. In the first period of the study
(from May 1995 until June 2000), we preferentially per-
formed laparoscopic banding procedures as bariatric opera-
tion. Based on the growing evidence from the United States
demonstrating the feasibility of laparoscopic gastric bypass,
we progressively switched to this procedure after June 2000.

Operative Technique
The laparoscopic gastric banding, using a 10-cm Lap

Band System (Bioenterics, Santa Barbara, CA), was per-
formed as published before.16 The band was placed in a
perigastric position creating a pouch of 15- to 25-mL size.
The device was fixed with 4 to 6 gastrogastric stitches to
avoid gastric slippage through the band. The reservoir was
not filled until the fourth postoperative week.

The bypass procedure was performed like described by
Wittgrove and Clark.17 The stomach was transsected creating
a pouch of 25-mL size. The jejunum was transsected 50cm
distally to the doudenojejunal flexure. A stapled side-to-side
jejunojejunostomy was created with a Roux limb length of
150 cm. The Roux limb was positioned antecolic and the
gastrojejunostomy was performed using a circular stapler
(CEA 25 mm, Tyco, Mansfield, MA).

In the postoperative course, all patients got a contrast
study of the esophagus and stomach after 1 day in case of a
banding and after 3 days in case of a bypass procedure.
Resumption of oral diet was started in absence of a leakage
and if a prompt passage was documented by gastrographin
follow-through. Patients were discharged as soon as sufficient
oral fluid and soft food intake was possible.

Morbidity and mortality were reported up to 30 days
after surgery as early complications and thereafter as late
complications. The long-term follow-up was reported until
the analysis of the data in January 2004. Postoperative as-
sessment was performed after 1, 3, 6, 9, 12, 18, and 24
months. When patients disclosed signs of dysphagia in com-
bination with insufficient weight loss, motility of the esoph-
agus and the size of the gastric pouch were tested. The
diagnosis of esophageal dysmotility was based on delayed
clearance, regurgitation, dilatation, and pseudoachalasia in
video fluoroscopy studies.

Comorbidities
Comorbidites were assessed before surgery and post-

operatively up to 2 years or, if not possible, data from the last
follow-up were recorded. Patients were considered having
diabetes if receiving oral antidiabetic drugs or if the HbA1c
was above 7%. Dyslipidemia was diagnosed on the basis of
the use of statin or in presence of total cholesterin � 5
mmol/L or triglycerides � 2 mmol/L. Hypertension was
defined as patients taking antihypertensive drugs or a systolic
pressure � 130 mm Hg and a diastolic pressure � 95 mm Hg.

Statistical Analysis
Data were prospectively collected and stored in a da-

tabase. Analysis was performed using standard software
(SPSS 8.0 for Windows). To compare continuous variables
between the 2 groups, the Mann-Whitney-U test was used.
Categorical variable were compared using the �2 test or when
appropriate, Fischer�s exact test was applied. Results are
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expressed as mean � SD, unless otherwise stated. A P value
of less than 0.05 was considered to indicate statistical signif-
icance.

RESULTS

Were Both Populations of Patients
Comparable?

As a consequence to the matching process, the 2 groups
were comparable regarding age, sex, and BMI before surgery
(Table 1). The mean age for bypass patients was 40.1 years
compared with 39.6 years in the banding group, body mass
index was 47.8 versus 48.0 kg/m2, respectively. Mean body
weight (131.5 vs. 132.5 kg) as well as fat mass (58.0 vs. 59.2
kg) and excessive weight (72.3 kg vs. 73.0 kg) were compa-
rable. Possible factors influencing operative risk and postop-
erative morbidity were present in both groups with compa-
rable incidence. The metabolic syndrome with hypertension
and diabetes mellitus type II occurred with the same fre-
quency in the 2 groups; however, dyslipidemia and sleep
apnea syndrome were more frequent in the bypass group but
not significantly different (74% vs. 62%, P � 0.055; and 47%
vs. 37%, P � 0.09, respectively). The mean follow-up was
17.6 � 8.3 months for the bypass group and 41.9 � 21.4
months for the gastric banding group.

Was the Outcome Within the Groups
Influenced by the Timing of Surgery?

Since the period of recruitment for laparoscopic band-
ing procedure was longer than for laparoscopic gastric by-
pass, we performed a subanalysis of the first 30 versus the last
30 patients in the banding group to test whether homogeneous

surgical treatment was offered to the patients. The reduction
of weight and incidence of complications were not signifi-
cantly different at each time point between the 2 subgroups.
The excessive weight loss within 24 months was 40.2% in the
initial group versus 47.0% in the latter group (P � 0.14). The
period of recruitment in the gastric bypass group was only 3
years, providing a uniform surgical treatment.

Was the Laparoscopic Approach Feasible in
Both Procedures?

There was one conversion to open surgery in the bypass
group because of a staple device malfunction, whereas in the
banding group no conversion was necessary (Table 2). The
operation time was significantly longer for the bypass proce-
dure than for the gastric banding (190 vs. 145 minutes; P �
0.001). The hospital stay was also significantly longer for the
bypass procedure (8.4 vs. 3.3 days; P � 0.001).

Were the Complication Rates and Types of
Complication Different Between the Two
Procedures?

There was zero mortality in either group. Morbidity
was reported as early complications within 30 days after
surgery and late complications thereafter. To compare the
severity of the complications, rates of reinterventions were
reported and divided further to surgical reoperation and
endoscopic dilatation.

Early Complications
Early complications (Table 3) accounted for 21 cases in

the bypass group and 18 in the banding group (P � 0.36).
Reinterventions, including endoscopic dilatation, due to early

TABLE 1. Preoperative Characteristics of Patients

Bypass (N � 103) Banding (N � 103) P

Age (years) 40.1 � 9.9 (20–62) 39.6 � 10.1 (22–60) 0.65
Sex (female/male) 84/19 84/19 1
BMI (kg/m2) 47.8 � 6.1 (38.3–66.3) 48 � 6.3 (37.0–66.0) 0.93
Weight (kg) 131.5 � 20.9 (97–210) 132.5 � 20.9 (96–208) 0.67
Fat mass (kg) 58.0 � 12.9 (37.0–92.7) 59.2 � 13.5 (35.3–98.4) 0.64
Excess weight (kg) 72.3 � 17.6 (46.8–139.8) 73 � 17.9 (41.0–133.3) 0.76
Binge eating disorder 54 (52%) 56 (54%) 0.89
Coronary heart disease 5 (5%) 3 (3%) 0.35
Hypertension 54 (52%) 62 (60%) 0.35
Diabetes mellitus type II 38 (37%) 45 (44%) 0.21
Dyslipidemia 75 (74%) 64 (62%) 0.055
Sleep apnea 48 (47%) 38 (37%) 0.091
Depressions 53 (51%) 54 (52%) 0.63
Degenerative arthritis 86 (83%) 89 (86%) 0.27

BMI, body mass index.
Note: Continuous variables are expressed as mean � SD (range in parentheses).
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complications were performed in 11 cases in the bypass
group and once in the banding group (P � 0.003). Surgical
reoperations were indicated in 7 bypass patients and in 1
banding patient (P � 0.033).

Early complications in the bypass group were mainly
wound infections at the trocar site where the circular stapler
was inserted. These local infections were routinely treated
with opening of the wound at bedside without further mor-
bidity. Two patients with an internal hernia and 2 with a
leakage at the gastrojejunostomy required an urgent reopera-
tion. One patient had an iatrogenic perforation of the small
bowel, which was detected 2 days after bypass surgery
requiring reoperation. One patient had a bleeding from the
staple line into the remnant stomach and had to be reoperated.
One patient with an intra-abdominal abscess formation had a
CT-guided drainage. Four patients with an early anastomotic
stenosis had a balloon dilatation of the gastrojejunostomy.

Early complications in the banding group were mainly
wound infections at the port site, of which one required an

early reoperation. One patient had an intra-abdominal abscess
formation, which could be treated conservatively with anti-
biotics as well.

Late Complications
Late complications (Table 4) occurred in 14 patients in

the bypass group and in 45 in banding group. Reinterventions
were undertaken in 9 bypass patients and 26 banding patients
(P � 0.001). All 26 banding patients required surgery, while
surgery was necessary in only 4 of 9 patients treated with
gastric bypass (P � 0.001).

Late complications in the bypass group were mainly
stenosis at the gastrojejunal anastomosis in 5 cases, which
could be treated by endoscopic dilatation. Two patients had
an internal herniation, 1 an incisional hernia, and 1 a gastro-
gastric fistula between the proximal pouch and the remnant
stomach. All 4 patients needed a surgical reoperation.

Late complications in the banding group were mainly
pouch complications in 37 cases (concentric pouch formation

TABLE 3. Early Complications Within 30 Days After Operation

Bypass (N � 103) Banding (N � 103) P

Early complications 21 18 0.36
Wound /port site infection 8 16 (1)

Intraabdominal abscess 1 (1) 1
Bleeding 1 1
Stenosis at gastrojejunostomy 4 (4)
Iinternal herniation 2 (2)

Leakage at gastrojejunostomy 2 (2)
Small bowel perforation 1 (1)
Bleeding in remnant stomach 1 (1)
Pulmonary embolism 1
Mortality 0 0

Reintervention for early complications 11 1 0.003
Reoperation 7 1 0.033
Endoscopic dilatation 4 0 0.061

Note: Reported are absolute numbers of complications (numbers of reintervention for this complication). Reinter-
vention meant endoscopy and dilatation for the stenosis at the gastrojejunostomy and reoperation for all other
complications.

TABLE 2. Operation Time, Conversion Rate, and Hospital Stay

Bypass Banding P

N 103 103
Operation time (min) 190 � 68 (100–480) 145 � 44 (80–260) �0.001
Hospital stay (day) 8.4 � 5.2 (4–43) 3.3 � 1.1 (1–8) �0.001
Conversion to open surgery 1 0

Note: Continuous variables are expressed as mean � SD (range in parentheses).
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�60 mL with insufficient restriction and weight gain or
eccentric pouch formation and slippage with obstruction and
need for urgent reoperation), of which 18 underwent a reop-
eration (rebanding or conversion to bypass). Of the 37 pa-
tients with pouch complications, 25 patients presented addi-
tional esophageal dysmotility. Seventeen patients with
banding were converted to a bypass, whereas no patient with
a bypass was switched to another procedure. Four patients
had their band replaced due to leakage of the band system, 3
patients due to secondary failure with pouch dilatation and
weight gain, and 1 required a band repositioning for primary
band failure.

Which Procedure Was Associated With the
Better Control of Weight Loss and Better
Control of Comorbidities?

Weight loss was significantly different between both
groups in favor of the bypass procedure. Already after 1
month and thereafter at every time point of follow-up, 3, 6, 9,
12, 18, and 24 months, BMI values differed significantly
between the groups (P � 0.02, range �0.001–0.012). The
mean BMI decreased in the bypass group from 47.8 to 31.9
kg/m2, whereas in the banding group the decrease was from

48.0 to 36.8 kg/m2 (Fig. 1). Regarding the excessive weight
loss, one could observe similar findings with a significant

TABLE 4. Late Complications More Than 30 Days After Operation

Bypass (N � 103) Banding (N � 103) P

Late complications 14 45 �0.001
Band slippage/pouch formation 1 37 (18)

With esophageal dysmotility 0 25 (15)
Band leakage 4 (4)
Band penetration 2 (2)
1° failure 1 (1)
Port site infection 1 (1)
Stenosis at gastrojejunostomy 5 (5)
Internal herniation 2 (2)
Gastrogastric fistula 1 (1)
Incisional hernia at trocar site 1 (1)
Ulcer at gastrojejunostomy 1
Pancreatitis 1
Perisplenic abscess 1
Cellulitis abdominal wall 1
Mortality 0 0

Reintervention for late complications 9 26 0.001
Reoperation 4 26 �0.001
Conversion to Roux-en-Y gastric bypass 17
Rebanding 8
Port replacement 1
Endoscopic dilatation 5 0.03

Note: Reported are absolute numbers of complications (numbers of reintervention for this complication). Reinter-
vention meant endoscopy and dilatation for the stenosis at the gastrojejunostomy and reoperation for all other
complications.

FIGURE 1. The decrease of body mass index (BMI) points was
significantly different between the 2 procedures at all time
postoperative points during follow-up.

Annals of Surgery • Volume 240, Number 6, December 2004 Laparoscopic Gastric Banding Versus Bypass

© 2004 Lippincott Williams & Wilkins 979



difference at every time point of follow-up favoring the
bypass procedure (Fig. 2). The excessive weight loss after 24
months was 54.0% in the bypass group versus 42.1% in the
banding group (P � 0.05, range �0.001–0.043). After 12
months, body composition was routinely measured with an
impedance analysis showing a mean fat mass loss of 38.8%
for the bypass group versus 26.6% for the banding patients (P
� 0.001).

The prevalence of comorbidities, such as arterial hy-
pertension, diabetes mellitus Type II, and dyslipidemia, was
comparable in the 2 groups before surgery (Table 5). The
frequency of all these comorbidities decreased in the fol-
low-up period, with one exception of dyslipidemia in the
banding patients. The prevalence of hypertension dropped
from 52% to 13% in the bypass group, and from 60% to 18%
in the banding group. Diabetes declined from 37% to 6%, and
44% to 18%, respectively, leading to a significantly lower
frequency in the bypass patients (P � 0.007) in the follow-up.
Dyslipidemia was as well significantly lower in the bypass
group after follow-up, than in the banding group (P � 0.001).

DISCUSSION
In this single center study, we found that both gastric

bypass and gastric banding are feasible and safe through a
laparoscopic approach with a zero mortality. Early compli-
cations requiring surgical reoperation were more frequent
after laparoscopic gastric bypass. In contrast, pouch dilata-
tions after gastric banding were responsible for most late
complications in this series, often requiring late reoperations.
In addition, laparoscopic gastric bypass was more effective in
controlling weight loss and reduction of comorbidities.

The quality of a study comparing 2 different surgical
therapies relies in the similarity of the patient demographics
between the groups and the constancy of a surgical team at a

high volume center.18 To meet these requirements, we chose
a matched-pair methodology in the setting of a single center
study in an institution with more than 100 bariatric proce-
dures per year. By matching for age, sex, and BMI, we
established a homogeneous patient demographic between the
groups with minimal selection bias. The treatment by one
single team involving only 3 surgeons additionally provided
an equal standard of care throughout the study. To eliminate
a potential bias within the banding group caused by the longer
period of recruitment, we compared the outcome of early
versus lately operated banding patients. We could not find
any difference in this subanalysis, which might be explained
by the well-standardized technique of this procedure.

To our knowledge, there is only one other large study
available comparing laparoscopic gastric banding versus the
laparoscopic gastric bypass. In this report, 805 laparoscopic
gastric bandings performed in Europe were compared with
456 laparoscopic gastric bypass performed in the United
States.19 This analysis suffers from methodologic deficiency
mainly because the 2 groups were highly inhomogeneous,
leading to inconclusive comparison. There were major dif-
ferences between both groups as patients were from different
parts of the world with different eating habits, genetic pro-
files, and cultural influence. Patients were also treated by
distinct surgeons and physicians from both sides of the
Atlantic depending on the procedure performed.

Our data show that both procedures are feasible lapa-
roscopically with a zero mortality rate and a low conversion
rate to an open operation. The longer operation time and
hospital stay are often quoted as a disadvantage of gastric
bypass procedure.20 This observation is also confirmed in our
study since operation time and hospital stay were signifi-
cantly longer for the laparoscopic Roux-en-Y gastric bypass
than for the banding procedures. However, laparoscopic
banding was associated with higher late complication and
failure rates leading to rehospitalization and eventually to
conversion to a bypass. In contrast, the laparoscopic gastric
bypass procedures were associated with increased early com-
plication rates, often during the first hospital stay. Therefore,
the comparison of the primary hospital stay has to be inter-
preted with caution.

The type of complications was different between the 2
groups. Banding patients suffered from pouch complications
and band leakages, which could not occur in the bypass
group. Other specific complications, such as internal hernia-
tion and anastomotic stenosis, were seen only in the bypass
group. Severe complications requiring reoperations occurred
early in the gastric bypass group, whereas they occurred late
in the banding group. One possible explanation might be that
the early complications in the bypass group were typically
related to surgical flaws during the operation. This hypothesis
is supported by numerous reports about the learning curve of
laparoscopic gastric bypass and the reduction of postopera-

FIGURE 2. The excessive weight loss (EWL) was significantly
different during all postoperative time points of follow-up
between the 2 procedures.
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tive complications with increasing experience.21,22 In con-
trast, the higher incidence of late complications and the need
for conversion to another procedure in the gastric banding
group might point toward the limitation of this purely restric-
tive procedure in the long-term.23,24

Of note, esophagus dysmotility, as a late complication,
was seen only after gastric banding. In severe cases, esoph-
agus dysmotility leads to pseudoachalasia of the esophagus,
as we have reported earlier.25 These patients are prone to
show lack of satiety and poor compliance with dietary in-
struction. They can use their lower esophagus as additional
space for food, resulting in insufficient weight loss. Esopha-
gus dysmotility led to a high rate of reoperation in our study
with secondary conversion from gastric banding to gastric
bypass, exposing the patient to an additional operative risk.
Conversion to an alternate bariatric procedure was not nec-
essary in the gastric bypass group. This phenomenon is well
known from the vertical banded gastroplasty procedure where
also conversion to a gastric bypass relieves the symptoms of
esophagus decompensation.26 The reason for this complica-
tion after gastric banding may be related to the mode of
action, since both gastric banding and vertical banded gas-
troplasty are purely restrictive bariatric procedures. In con-
trast, the gastric bypass acts through different means, includ-
ing restrictive malabsorptive and hormonal mechanisms.27

Laparoscopic gastric banding and gastric bypass pro-
cedures resulted in a stable weight loss. The gastric bypass
procedure was more effective regarding weight loss than the
gastric banding operation. However, the absolute amount of
weight loss as the most important outcome variable to mea-
sure to compare surgical bariatric interventions has been
questioned.3 The reduction of comorbidities might be more
important to demonstrate long-term success of a bariatric
procedure. Therefore, we included comorbidity data in our
analysis to compare the effectiveness of the 2 procedures. We
found that weight loss in the gastric bypass group paralleled
the resolution of comorbidities such as diabetes and dyslipi-
demia. The gastric banding procedure, however, was less
effective in controlling comorbidities. Of note, the dislipi-
demia was reduced only in the gastric bypass group but

remained unchanged in the banding group. This observation
might be explained again through the different mode of action as
the gastric bypass procedure leads to a moderate malabsorption
where increased fat consumption can result in uncomfortable
steatorrhea. In contrast, fat consumption in the purely restrictive
gastric banding procedure eases the food intake by greasing the
passage through the narrow gastric outlet.

CONCLUSION
We demonstrate that both laparoscopic Roux-en-Y gas-

tric bypass and laparoscopic gastric bandings are feasible and
safe procedures. The higher incidence of early complications
in the gastric bypass group is outweighed by a significantly
higher rate of late complications in the banding group. The
banding procedure is associated with a higher rate of reop-
erations requiring eventually conversion to a bypass proce-
dure in many patients. Moreover, laparoscopic gastric bypass
offers a significant advantage regarding weight loss and
reduction of comorbidities after surgery. Therefore, in our
hands, laparoscopic Roux-en-Y gastric bypass is superior to
laparoscopic gastric banding.
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Discussions
DR. M. BÜCHLER: I would like to thank the Society to

give me the opportunity to comment on this paper. Dr. Weber
and your colleagues should be congratulated on an excellent
presentation. You have shown that zero mortality is possible
to treat such a difficult patient population as morbidly obese
patients. I have 3 questions. First, you mentioned that a
randomized trial comparing banding versus bypass is not
feasible. I would like to challenge this statement and ask you
why such a study is not possible. Second, you conclude that
the bypass is superior to the banding procedure, although you
describe a higher incidence of early reoperations and a longer

operation time and hospital stay in the bypass group. This does
not look superior to me. My third comment is why not consider
a stepwise procedure with the simple operation first (banding)
with the use of the bypass approach only as rescue therapy for
failed banding. This might be a better strategy considering
invasiveness and safety, surgery, and importantly cost.

DR. M. WEBER: Thank you, Professor Büchler, for your
comments and insights into the study. I expected your first
question since we initially thoroughly considered such a
randomized trial. We, as others, did not initiate such study for
2 main reasons. First, we believe that patient acceptance
would be very low to accept a randomization between a
simple and easily reversible procedure versus extensive sur-
gery. Currently, many patients are very well informed about
bariatric procedures, and on an increasing manner chose their
surgeon based on their choice or belief of the procedure they
wish to have. Second, such a randomized study would be
either too early or too late, too early because of an inherent
bias linked to the learning curve associated with a complex
procedure such as bypass or too late because patients are fully
aware of the safety and effectiveness of the bypass in expe-
rienced hands. These aspects convinced us that a sound
matched study was the best method to address the question on
which procedure is best. Regarding your second question, it
is correct that we had more early reoperations in the bypass
group, but the late and total reoperation rates were much
higher in the banding group with the need for conversion to
a bypass in a number of cases. Additionally, the risk of redo
surgery was not taken into account in our study, which would
make the banding procedure even less attractive. Of importance
in our conclusion was the observation that weight loss and
reduction of comorbidities were significantly better in the bypass
group. Finally, a stepwise procedure would put many patients at
risk for 2 operations, with the need for a much more difficult
bypass procedure in the redo setting after banding.

DR. M. BÜCHLER: You mentioned a complication rate in
the banding group, which seems higher than reported else-
where. Could this high complication rate in the banding
group explain the superior outcome of the bypass procedure?

DR. M. WEBER: Our reported complication rate is well
within the limits of other publications on gastric banding. The
most common complication in our series was band slippage
and pouch formation with 37% and a reoperation rate of 26%;
a recent report quoted even a reoperation rate of 58% after a
median follow-up of 7 years.

DR. A.G. JOHNSON: Did the patients who underwent a
bypass procedure as redo surgery after banding enjoy the
same favorable weight loss as those primarily receiving a
bypass?
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DR. M. WEBER: In a paper presented last year in the
ESA meeting in Paris, published in the December 2003 issue
of Annals of Surgery, we demonstrated that patients with a
secondary bypass enjoyed a further average weight loss from
BMI 42 to 31 kg/m2, whereas those treated by a re-banding as
rescue procedure did not.

DR. CH. RUSSELL: My question is whether the 6 patients
who continued to have diabetes after a Roux-en-Y bypass
were type 1 diabetics or whether other particular characteristics
were present in these patients. I also would like to know whether
those patients whose lipidemia was reduced were those whose
diabetes was markedly improved postoperatively.

DR. M. WEBER: We had only type 2 diabetic patients in
this series. The reduction of both diabetes and hyperlipidemia
was highly significant only in the bypass group. We did not
perform further metabolic studies. However, I would like to
speculate that the purely restrictive nature of the banding

procedure will not prevent absorption of fatty food which
slips easily through the narrow band. In contrast, fatty food
leads to steatorrhea after gastric bypass with a moderate
malabsorptive effect. This might explain the better effect of
the bypass procedure on hyperlipidemia.

DR. J. WONG: Did this study change your policy to
recommend the type of surgical procedure to treat morbid
obesity in your patients?

DR. M. WEBER: Yes, as a result of this analysis, we
consider the bypass procedure as the treatment of choice.
However, there are undoubtedly patients who would best
benefit from banding or other bariatric procedures such as the
mainly malabsorptive one, including the biliopancreatic diver-
sion or duodenal switch with gastric sleeve resection. Currently,
no well-documented selection criteria are available to tailor
patients toward the most appropriate bariatric procedure.
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