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Objective: To assess body composition, eating pattern, and basal
metabolic rate in patients undergoing obesity surgery in a random-
ized trial.
Introduction: There is limited knowledge regarding how different
bariatric surgical techniques function in terms of altering body
composition, dietary intake, and basic metabolic rate.
Methods: Non-superobese patients were randomized to laparo-
scopic Roux-en-Y gastric bypass (LGBP, n � 37) or laparoscopic
vertical banded gastroplasty (LVBG, n � 46). Anthropometry,
dual-energy x-ray absorptiometry (DEXA), computed tomography
(CT), indirect calorimetry, and reported dietary intake were regis-
tered prior to and 1 year after surgery.
Results: Follow-up rate was 97.6%. LGBP patients had signifi-
cantly greater reduction of waist circumference and sagittal diameter
compared with LVBG. DEXA demonstrated a larger reduction of
body fat in all compartments after LGBP, especially at the trunk
(P � 0.001). CT demonstrated more reduction of the visceral fat
(P � 0.016). Patients were able to eat all types of food after LGBP,
although about 30% claimed they avoided fats. LGBP patients
decreased their proportion of dietary fat significantly more than
those operated on with LVBG (P � 0.005), who consumed more
sweet foods and avoided whole meat and vegetables. Lean tissue
mass (LTM) was proportionally less reduced, especially in men,
after LGBP. The decreases in BMR postoperatively reflected the
lower body mass in a pattern that did not differ among the groups.
Conclusion: LGBP patients demonstrated better outcomes com-
pared with LVBG patients in terms of body composition. Energy
expenditure developed as expected postoperatively. A “steering”

away from fatty foods after LGBP may be an important mechanism
of action in gastric bypass.

(Ann Surg 2006;244: 715–722)

There are as yet no indications of decrease in the global
obesity epidemic.1 The etiology is probably multifacto-

rial, to which a genetic disposition together with unlimited
access to high calorie foods and a lifestyle promoting physical
inactivity contribute. Morbidity and mortality are strongly cor-
related to the level of obesity,2–4 and the list of diseases with
a causal factor in obesity continues to expand. Obesity sur-
gery is the only option that has been demonstrated to result in
efficient, sustained long-term weight loss in the treatment of
severe obesity.5

Most authors use the amount of weight loss (or percent
excess weight loss �%EWL�) as the only tool to evaluate the
efficacy of bariatric surgical procedures. Generally, there is a
strong correlation between the level of weight loss and
improvements in metabolic risk factors and quality of life
(QoL).6,7 However, there is limited knowledge about the
differences between the surgical options (restrictive, malab-
sorptive, and combined) in the crucial task of reducing the
metabolic risk and thereby contribute to curing morbidity and
preventing mortality.

Previous studies of the difference between Roux-en-Y
Gastric bypass (GBP) and the restrictive bariatric procedures,
such as vertical banded gastroplasty (VBG), have reported a
superior outcome in terms of weight loss and a better dietary
pattern after GBP.8–12 Studies of body composition have
demonstrated a reduction of body fat as well as a decrease in
lean tissue mass (LTM) following bariatric surgery.13–16 The
question of whether or not higher energy expenditure than
expected could be a contributing factor to weight loss after
obesity surgery has been disputed in previous studies.17–20 No
study has to our knowledge prospectively compared changes
in body composition and/or energy expenditure related to
dietary intake in a randomized clinical trial between different
bariatric surgical techniques. Based on a prospective random-
ized trial, we have recently reported that laparoscopic GBP
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Sweden.

Supported in parts by grant from the Research Council of Västra Götalands
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(LGBP) resulted in a weight reduction that was clearly
superior to the effect of laparoscopic vertical banded gastro-
plasty (LVBG). Furthermore, remedial surgical interventions
were more frequent following LVBG.21

The patients enrolled in the above mentioned clinical
trial21 were also examined with regard to other outcome
variables not directly related to the operative procedures. In
this paper, we report the results concerning effects on body
composition, energy expenditure and dietary intake.

MATERIALS AND METHODS

Patients
During the period March 2000 to April 2001, 100 patients

with BMI � 50 kg/m2 were recruited to the study from an
existing waiting list for obesity surgery. Indications for surgery
followed the National Institutes of Health (NIH) criteria, ie, a
BMI � 40 kg/m2 or a BMI � 35 kg/m2 with obesity-related
morbidity.22

After informed consent had been obtained, the patients
were randomized to LGBP (n � 50) or LVBG (n � 50) in a
computerized program that stratified for weight, body mass
index (BMI), age, and associated morbidity. Before inclusion
to the study, 13 patients decided to have either an LGBP (n �
9) or a LVBG (n � 4). They were excluded from the study,
as were 4 patients who turned out to have a BMI � 50 kg/m2.

At the 1-year follow-up, 4 patients (randomized and
operated on with LVBG) have been reoperated (conversion to
GBP) and 2 women were pregnant. Those patients were also
excluded from analysis, as was one patient in each group who
was lost to follow-up. Consequently, 36 patients operated on
with LGBP and 39 patients with LVBG were available for the
1-year follow-up.

Patients who were initially recruited and examined, but
according to the above-mentioned reasons excluded from the
study, have been followed according to the protocol but are
only presented as a dropout analysis.

All participants underwent the same anthropometric,
energy expenditure, and body composition measurements prior
to and 1 year after surgery. Furthermore, all patients an-
swered questionnaires regarding dietary intake and foods
avoided before and 1 year after the operation. The time from
preoperative examinations to surgery was a maximum of 6
weeks and at the 1 year follow up there was a tolerance of �6
weeks.

Surgical Technique
The operations were performed by either of 2 surgeons.

Our operational technique for LVBG and LGBP has been
presented elsewhere.23,24 Briefly, the LVBG was performed
as described by Mason and MacLean with a small gastric
pouch (10–20 mL) and a divided vertical staple line. The
outflow was reinforced with a prestretched Gore-Tex band
with a circumference of 5.0 cm calibrated over a gastric tube
of 9-mm diameter. The LGBP technique includes an ante-
colic-antegastric Roux-en-Y construction with a small gastric
pouch (10–20 mL). The gastro-enteroanastomosis was con-
structed with a 45-mm straight stapler and supplementary
hand suturing. The length of the Roux-limb was 75 cm and

the afferent jejunal limb had a length of about 30 cm from the
ligament of Treitz to the entero-enteroanastomosis.

Anthropometry
All anthropometric measurements were performed with

the subjects dressed in underwear after an overnight fast. Height
was measured to the nearest 1.0 cm with the subject standing
with his or her back to a wall-mounted stadiometer in bare feet.
Weight was measured to the nearest 0.1 kg with calibrated
scales. Body mass index (BMI) was calculated as body weight
(kg) divided by the square of height (m2). Sagittal diameter
(anteroposterior) was measured using a carpenter’s spirit level
and a ruler. The subjects were examined in the recumbent
position on a firm examining table. The spirit level was placed
perpendicular to the length axis of the body over the abdomen at
the level of the iliac crest, and the distance from the examining
table to the horizontal level was measured during normal expi-
ration. Waist was measured at the level of the iliac crests and hip
at the femoral great trochanters.

Dual Energy X-Ray Absorptiometry (DEXA)
In this three-compartment model, bone mineral content

(BMC), fat, and LTM25 were measured, as was bone mineral
density (BMD). The DEXA scanner used was a LUNAR
DPX-L (Scanexport Medical, Helsingborg, Sweden) with
software version 1.31 and with the extended analysis program
for total body analysis (LUNAR Radiation, Madison, WI).
The scanner uses a constant potential x-ray source and a
K-edge filter to achieve a congruent beam of stable dual-
energy radiation. Quality assurance tests were conducted on a
daily basis, as recommended by the manufacturer. The par-
ticipants were examined in the supine position. The manu-
facturer does not recommend examinations of individuals
heavier than 135 kg because the sum of BMC, body fat, and
LTM gradually lags behind weight at higher body weights.
The precision error as determined for double examinations in
10 healthy subjects repositioned between the examinations
was: 1.7% for body fat, 0.7% for LTM, 1.9% for total BMC,
and 1.5% for total body BMD.

Computed Tomography (CT)
Tissues areas were determined using a HiSpeed Advan-

tage (HSA) CT system (version RP2, GE Medical Systems,
Milwaukee, WI) with the following settings: 120 kV, slice
thickness 5 mm, and fixed filtration. Four scans were obtained
from each participant. Scan 1 was obtained in the midthigh
region, scan 2 at the fourth lumbar vertebra level (L4), scan
3 at midliver level, and scan 4 at the fourth cervical vertebra
level (C4). From scan 1, the tissue areas of the right leg were
reported. The images were transferred to a separate UNIX-
based analyzing unit. Tissue areas were determined as previ-
ously described26 with the following precision errors calcu-
lated from double determinations: sc adipose tissue (AT)
(0.5%), the sum of visceral AT (1.2%).

Basic Metabolic Rate (BMR)
BMR of subjects was determined by indirect calorimetry

(Sensor Medics 2900, mixing chamber principle). Metabolic
rate was calculated from registrations of the CO2 and O2 con-
centrations in the inhaled and exhaled air during a 30-minute
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period, awake, in a supine position after an initial resting period
of 30 minutes. Subjects were encouraged to be normally active
but avoid vigorous exercises on the day prior to examination.
The subjects fasted from 22:00 hours previous evening until
after the BMR measurement in the morning. Calibration of the
registration instrument was performed daily.

Dietary Assessment
The Swedish Obese Subjects study questionnaire was

used for dietary assessment. This questionnaire has been
described in detail by Lindroos et al,27 and the validity has
been demonstrated to be satisfactory. The questionnaires
included 49 questions on ordinary food consumption patterns
during the past 3 months, with the emphasis on portion size
and day of week. Amounts of snack foods and candies were
quantified using sizes for preconfectioned packages as sold in
Sweden. Bread-type, thickness, and contents of sandwiches
were described in detail, owing to the large contribution of
sandwiches in the Swedish diet. The amounts of food re-
ported by the subjects were converted into grams, from which
daily intake of energy and 29 different nutrients were com-
puted. In addition, a short questionnaire form was used to
explore whether the patient avoided certain foods. Included
were direct questions (eg, Do you eat whole meat?) and an
open question (ie, Do you avoid eating any foods? Why?).

Statistics and Ethics
Dietary, anthropometric, energy expenditure, and body

composition data 1 year after surgery are presented as the
mean difference (�), thus with postoperative values sub-
tracted from preoperative values for each individual and the
calculated mean of these differences for the separate groups
(reduction � positive value).

Data presented are generally means with standard devia-
tion. Significance of difference was calculated using 2-tailed
paired and unpaired Student t test or Fisher exact test, and a P �
0.05 was considered statistically significant. Software packages
used were Excel and SPSS, Microsoft Corporation.

The local Ethics Committee at Sahlgrenska University
Hospital, Göteborg, approved the study protocol.

RESULTS

Baseline
There were no differences between the groups before

surgery in terms of age, sex, weight, height, BMI or comor-
bidity. Neither was there any differences concerning preop-
erative anthropometry and body composition or BMR (Table
1). Reported energy intake differed between the groups at the
baseline: 2690 (1040) versus 3493 (1628) after LGBP and
LVBG, respectively. Dietary composition did though not
differ (percent energy from protein, carbohydrates and fat of
total energy intake).

Anthropometry
One year postoperatively, patients in the LGBP group had

reduced their weight, BMI, waist circumference, hip circumfer-
ence, and sagittal diameter significantly more than in the LVBG
group as demonstrated in Figure 1.

DEXA
Surgical treatment resulted in dramatic reductions of

total fat, favoring LGBP over LVBG (26.9 � 9.4 kg and 20.2 �
8.6 kg, respectively 1 year after surgery, P � 0.005). Trunkal
fat reduction contributed most to this difference. The LTM
was significantly less reduced among men who were operated
with LGBP compared with LVBG while there was no differ-
ence in the female group (Table 2).

A decrease of total BMC was found in the LGBP group
(90 � 180 g), while the LVBG group increased it (50 �
190 g) until 1 year after surgery (P � 0.0028 between
groups). Regarding BMD there were only minor reductions
from prior to and 1 year after surgery, still revealing super-
normal values for both groups 1 year after surgery (Z-score
103 and 104%, where 100% is the estimated normal value)
(Table 2).

CT
One year postoperatively, LGBP patients had signifi-

cantly larger reductions of adipose tissue as shown at the
abdominal scan. The larger reduction in visceral adipose
tissue after LGBP was, however, proportionally equivalent to
the reduction of subcutaneous adipose tissue.

BMR
One year postoperative mean values of BMR did not

differ between the groups (P � 0.81), neither did the reduc-
tions (�) in BMR (nor when adjusted for the expected
decrease). The mean reductions 1 year after surgery were 498 �
273 kcal and 481 � 234 kcal, respectively, after LGBP and
LVBG (P � 0.773).

TABLE 1. Anthropometry, DEXA, CT Scan, and BMR at
Baseline Prior to Obesity Surgery

Gastric
Bypass VBG

GBP/VBG
(n)

Anthropometry

Weight (kg) 123.2 (16.6) 123.3 (15) 37/46

Height (cm) 1.71 (0.1) 1.70 (0.1)

BMI (kg/m2) 42.3 (4.5) 42.6 (4.2)

Age (yr) 37.4 (0.4) 37.4 (0.5)

W/H ratio 1.01 (0.1) 0.99 (0.1) 32/36

Abdominal circumference
(cm)

125.5 (10.4) 124.3 (10.6)

Hip (cm) 125.0 (10.3) 126.3 (6.9)

Sagittal diameter (cm) 30.7 (2.6) 30.9 (2.8)

DEXA

Total fat (kg) 54.1 (9.6) 56 (84.5) 29/32

Total lean (kg) 54.9 (8.9) 56.3 (9.1)

Total BMC (kg) 2.9 (0.35) 3.0 (0.32)

CT scan

L4 35/40

Subcutaneous AT (cm2) 676.8 (167.7) 697.4 (145.1)

Visceral AT (cm2) 236.4 (78.4) 229.1 (76.4)

BMR (kcal) 2156 (618) 2237 (344) 35/39

Values are mean (SD). There were no statistically significant differences between
the groups.
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Dietary Intake
There were substantially reductions in reported energy

intakes in both groups 1 year after surgery. The reduction of
ingested energy (mathematically adjusted for the baseline
differences in energy intake) was 1465 � 942 kcal and 1087 �

940 kcal, respectively, in the LGBP and LVBG groups (P �
0.105 for difference between groups). The proportions of
total energy intake from protein, fat, and carbohydrates 1 year
after surgery are shown in Figure 2. There was only a minor
contribution from alcohol (1%–2%) in total dairy energy

TABLE 2. Anthropometry, DEXA, and CT Scan 1 Year After Laparoscopic Gastric Bypass (LGBP) and
Laparoscopic Vertical Banded Gastroplasty (LVBG)

GBP/VBG (n) LGBP LVBG P � LGBP � LVBG P

Total body fat (kg)

Total 29/31 26.9 (11.3) 36.0 (12.8) 0.005 26.9 (9.4) 20.2 (8.5) 0.005

Female 22/25 29.8 (11.2) 39.1 (11.2) 0.007 28.7 (8.8) 19.4 (8.5) 0.001

Male 7/6 17.9 (5.7) 22.9 (11.8) 0.338 25.3 (2.9) 23.5 (8.7) 0.650

Truncal fat (kg)

Total 29/31 12.3 (4.9) 17.7 (7.1) 0.001 15.3 (4.4) 10.7 (4.8) 0.005

Female 22/25 13.1 (5.2) 18.9 (6.8) 0.002 15.3 (5.0) 10.1 (4.7) 0.001

Male 7/6 9.8 (2.8) 12.5 (6.3) 0.327 15.4 (2.0) 12.8 (5.2) 0.254

Lean tissue mass
(kg)

Total 29/31 51.0 (9.0) 50.7 (8.1) 0.910 4.4 (2.6) 5.5 (2.9) 0.136

Female 22/25 46.6 (3.8) 47.5 (4.5) 0.423 4.8 (2.6) 4.7 (2.3) 0.907

Male 7/6 64.9 (5.4) 64.7 (4.8) 0.925 4.3 (2.2) 8.8 (2.4) 0.023

Bone mineral
content (kg)

Total 29/31 2.88 (0.41) 3.02 (0.36) 0.190 0.09 (0.18) �0.05 (0.19) 0.004

Female 22/25 2.72 (0.35) 2.91 (0.26) 0.074 0.12 (0.18) �0.05 (0.19) 0.003

Male 7/6 3.30 (0.31) 3.47 (0.27) 0.305 0 (0.15) �0.06 (0.24) 0.605

Bone mineral
density (g/cm3)

Total 29/31 1.23 (0.06) 1.26 (0.06) 0.77 0.01 (0.03) �0.02 (0.04) 0.014

Female 22/25 1.20 (0.08) 1.24 (0.07) 0.034 0.01 (0.03) �0.01 (0.04) 0.022

Male 7/6 1.20 (0.08) 1.27 (0.04) 0.564 �0.01 (0.04) �0.03 (0.03) 0.337

Visceral adipose
tissue (cm2)

Total 35/38 90 (50) 120 (58) 0.024 145 (55.5) 111 (66.5) 0.020

Female 25/29 96 (57) 118 (54) 0.155 124 (39) 92.7 (50) 0.016

Male 10/9 76 (23) 123 (75) 0.107 200 (55) 170 (79) 0.367

Values are mean (SD).

FIGURE 1. Means (CI) of individual
reductions (�) in anthropometric val-
ues from prior to 1 year after obesity
surgery with laparoscopic gastric by-
pass (LGBP) or laparoscopic VBG
(LVBG).
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intake. LGBP patients reported a significant lower proportion
of calories ingested as fat (30.5% � 5.5% vs. 35.2% � 6.3%
after LVBG, P � 0.0014) and higher proportion of calories
from carbohydrates (52.0% � 6.9% vs. 47.7% � 7.6%, P �
0.0149) as compared with LVBG patients.

As shown in Figure 3, LVBG patients reported a higher
proportion of their total energy intake from foods high in
sugar and fat than LGBP patients, who instead reported a
higher relative intake from fruits and vegetables.

A large number of LVBG patients avoided whole meat
(about two thirds), bread (about one third), and fruits and
vegetables (about one third). The corresponding figure in the
LGBP group was 10% or less, whereas almost one third of
the LGBP patients consciously avoided fatty foods, mainly
due to not feeling good after eating it (Figure 4).

An analysis of gender differences in the pattern of
dietary intake preoperative and postoperative did not reveal
any major differences compared with the figures presented
for the entire group.

Dropout
Overall follow-up rate of patients included in the study

was 97.6% (1 patient in each group was lost to follow-up).

All patients who were excluded from analysis were analyzed.
The dropout analysis revealed a coherent pattern with those
included.

Anthropometry
The preoperative and postoperative anthropometric

data of 1 patient in the VBG group were lost to registration.

DEXA
Thirteen patients (7 in VBG and 6 in GBP groups) with

preoperative weight of �135 kg were not investigated owing
to technical reasons described above.

CT
The 1-year follow-up was not usable in 2 patients (1 in

each group) owing to technical problems.

DISCUSSION
Several surgical techniques been used in the history of

obesity surgery. There is a wide disparity in the application of
surgical techniques in different regions. Gastric bypass is the
“gold standard” in North America, while bariatric surgeons

FIGURE 2. The proportion of total en-
ergy intake from protein, fat, and car-
bohydrates 1 year after obesity sur-
gery with laparoscopic gastric bypass
(LGBP) or laparoscopic VBG (LVBG).
Data are mean (CI).

0

5

10

15

20

25

Desserts Cakes and
cookies

Candies Fruits and
vegetables

%
 o

f t
ot

al
 e

n
er

gy
 in

ta
ke

GBP

VBG 

***

***

*

*

FIGURE 3. The proportion of total en-
ergy intake from various food groups 1
year after obesity surgery with laparo-
scopic gastric bypass (LGBP) or laparo-
scopic VBG (LVBG). *P � 0.05. ***P �
0.001.

Annals of Surgery • Volume 244, Number 5, November 2006 Roux-en-Y Gastric Bypass

© 2006 Lippincott Williams & Wilkins 719



elsewhere have mainly preferred restrictive techniques as
standard. Evidence for tailored bariatric surgery, especially in
non-superobese patients, is lacking. The proposed selection
of “sweet-eaters”28 has been difficult to confirm in other
studies.8,29

Laparoscopic techniques for most bariatric procedures
have been developed during the last decade.30–34 Restrictive
obesity surgery has been regained in popularity, possibly to
some extent because restrictive operations are easier than
complex to perform using laparoscopy. In laparoscopic com-
plex bariatric operations (GBP, Duodenal switch), a great
variations in the frequency of perioperative complications
have been reported.24,33,35–38 However, it seems possible to
establish a complication rate at the same level or better than
been reported in association with open surgery.39,40 Laparo-
scopic techniques generally offers the patient a rapid recovery
with less impact on respiratory function41 and few wound
complications (infection, dehiscence, incision hernia).42,43

The goal of performing obesity surgery is 2-fold. On
the one hand, the weight loss per se improves the quality of
life of patients. There is a strong correlation between the level
of weight loss and improvements of most aspects of quality of
life.7 On the other hand, and from the medical professions
point of view perhaps more important, obesity surgery is
supposed to reduce the metabolic impairments associated
with obesity. The ultimate goal from this point of view is to
reduce morbidity and prevent mortality. However, we have
only limited evidence-based knowledge about how different
bariatric operations succeed in this respect.

The present study shows that the greater weight loss
after LGBP than LVBG was attributable to a larger reduction
in total body fat, where reduction of truncal fat contributed
most. Waist circumference and sagittal diameter improved
more after LGBP than LVBG. Even if there were some
differences in the magnitude of these changes between males
and females, the pattern of larger reduction after LGBP was
coherent between the genders.

This seems significant, since especially the waist cir-
cumference and the sagittal diameter are independent risk
factors for cardiovascular events and mortality.44–46 Visceral

fat is probably a major contributor to the metabolic syn-
drome;47,48 therefore, the better reduction achieved in vis-
ceral fat seems advantageous. Although there were differ-
ences between the groups in the level of improvements, it
must be stressed that virtually all patients in both groups
postoperatively decreased their body weight and had a body
composition associated with lower metabolic risk.

Another finding was a better-maintained LTM in the
weight loss following LGBP compared with LVBG in men
for which the reason remains to be investigated.

BMC decreased following LGBP and LVBG. Bone
mass loss has previously been shown after gastric bypass49

and vertical banded gastroplasty,50 as well as after “nonsur-
gical” weight loss.50 This may support the consistent use of
vitamin D and calcium supplements. The clinical significance
of this is, however, unclear since obese patients generally
have high BMC and BMD.

The resting energy expenditure developed as expected
postoperatively in both groups, ie, a reduction reflecting the
amount of weight lost. This is consistent with recently pre-
sented series18 and does not support theories about a postop-
erative increase in energy expenditure in hypometabolic
LGBP patients as a mechanism of action in the weight loss
following surgery.17

The most obvious effect of all bariatric surgical proce-
dures is an alteration in the patients eating patterns. Studies
have indicated that restrictive surgery (such as LVBG) tends
to increase the patients’ use of liquid high calorie diets
(sweet-eating)8,29 and also induce avoidance of foods that are
difficult to digest (ie, whole meat and raw vegetables). The
findings in this study confirm this unfortunate development.

In addition, we recorded a reduction in dietary fat
following LGBP to be the single most pronounced differing
factor in the dietary composition between the groups. A low
proportion of dietary fat is associated to less forming of body
fat and thereby a lower body weight. This could actually be
an effect making gastric bypass being more effective than
restrictive procedures even in the short term. As proposed for
obesity treatment in general,51 one of the most important
factors in achieving an adequate and sustained weight loss
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after bariatric surgery may be to reduce the total energy
intake by reducing dietary fat.

“Dumping” symptoms are generally supposed to be
common after GBP and are proposed to be secondary to sugar
intake. Some of the “dumping” symptoms (such as nausea,
fatigue, malaise) are unspecific and therefore difficult to
relate to a specific causal factor. Few of the patients operated
with LGBP in this study reported that they avoided sweet
foods, while close to 30% of patients who underwent LGBP
claimed that they avoided eating fatty foods. This indicates
that some of what is claimed to be “dumping” symptoms in
the literature could be induced by eating fatty foods.

Patients in this series who were converted from the
original VBG construction to a GBP should have been as-
sessed in the LVBG group 1 year after surgery from a strict
intention-to-treat view. However, since the aim of this study
was to compare the outcome of the different surgical tech-
niques, and the decision to reoperate was an active interven-
tion, we decided to define reconstruction on the original
bariatric construction as an endpoint.

CONCLUSION
We have demonstrated an advantageous outcome con-

cerning body composition and dietary intake after LGBP as
compared with LVBG. We found better reduction of total
body fat, including visceral adipose tissue, following LGBP.
Through an unclear mechanism, the lean tissue mass was
better preserved in the weight loss following LGBP in men.
Postoperatively, we found no difference in the decrease of the
basic metabolic rate between the groups. Dietary intake after
LGBP demonstrated a “steering” toward an advantageous
diet with an ability to eat all foods, except for an avoidance
of fat which, in fact, can be one mechanism of action in
gastric bypass.
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