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Abstract Gastric bypass (GBP) has proved its efficacy
30 years ago in the management of diabetes mellitus
(T2DM) for severe obese patients. More recently, interest-
ing results have been published after sleeve gastrectomy
(SG) in the same indication. Between 2005 and 2008, three
bariatric centers have prospectively collected the data of
T2DM patients treated by laparoscopic gastric bypass
(LGBP) or laparoscopic sleeve gastrectomy (LSG). Effects
on hemoglobin A1c (HbA1c), pharmacological treatment
and excess weight loss after 1 year of surgery have been
analyzed. All patients (35 LGBP and 33 LSG) were treated
with oral anti-diabetics (OAD) or insulin before surgery (32

OAD and three insulin in LGBP group and 27 OAD and six
insulin in LSG group). The average body mass index (BMI)
in the LGBP group was 47.9 and 50.6 kg/m² in the LSG
group. At 1 year after surgery, the average HbA1c lost was
2,537 in the GBP group and 2,175 in the SG group. T2DM
had resolved (withdrawal of pharmacological treatment) in
60% of the LGBP group and 75.8% of the LSG group.
Reduced use of pharmacological therapy was noted in
31.42% of the LGBP group and 15.15% of the LSG group.
Percentage excess weight loss and BMI lost were 56.35%
and 29.75% in the LGBP group and 60.11% and 29.80% in
the LSG group, respectively. During short-term follow-up,
the impact on regulation of HbA1c blood level of LGBP or
LSG is important. At 1 year after surgery, LSG seems to be
as effective as LGBP for the management of T2DM in
severely obese patients.

Background

Type 2 diabetes mellitus (T2DM) is a well-known disease
linked to severe obesity. In France, around 20% of patients
who have undergone bariatric procedures to treat morbid
obesity suffer from T2DM [1]. The resolution or improve-
ment of T2DM after bariatric procedures has been
emphasized in many studies [2]. Gastric bypass (GBP)
has proved its efficacy for 30 years in this respect [3]. More
recently, sleeve gastrectomy (SG) has been validated as a
sole restrictive bariatric procedure [4]. Excellent results
have been presented in terms of excess weight loss and
improvement of comorbidities linked to obesity in short-
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and medium-term follow-up. Rapid resolution or improve-
ment of T2DM may be found in 65–85% of patients in
short-term follow-up, even if a duodeno-jejunal shunt is not
created during this procedure [5, 6]. The explanation of
such a positive result remains unclear because it is not
solely correlated to weight loss. It seems sensible to
consider LSG as a restrictive and metabolic procedure.
This French multicenter prospective study, carried out by
three French expert bariatric teams, aims to compare the
impact of laparoscopic gastric bypass (LGBP) and laparo-
scopic sleeve gastrectomy (LSG) on HB1Ac level and
improvement of pharmacological treatment of T2DM
patients.

Methods

Between 2005 and 2008, three French expert bariatric
centers prospectively collected data of T2DM patients with
a body mass index (BMI) >35 kg/m², who have undergone
laparoscopic gastric bypass (35 patients) or laparoscopic
sleeve gastrectomy (33 patients).

The indications for these procedures were:

– severe (BMI >35 kg/m²) or morbid (BMI >40 kg/m²)
obese patients with type 2 diabetes mellitus (DM) who
fulfilled the criteria of the NIH consensus for bariatric
surgery.

The specific contra-indications for LSG were repre-
sented by severe inflammation of the esophagus (Barrett’s
disease) or of the stomach, and the presence of gastric
ulcers or bowel disease for LGBP group. The choice of the
procedure was made in agreement with the patients after
consultation of the multidisciplinary staff. Written informed
consent was obtained from all participants. Standard
preoperative evaluations for these patients were performed
by a multidisciplinary team (endocrinologist, nutritionist,
psychologist, and anesthesiologist) 4–8 months prior to the
procedure. During the consultation, blood tests were
performed to check the level of hemoglobin A1c (HbA1c)
and thus evaluate the efficacy of pharmacological treat-
ment. After the procedure, all patients underwent medical
follow-up during a 1 day hospitalization at 12 months to
evaluate effectiveness of the procedure. The evaluation of
weight, morbidity, HbA1c blood level, and evolution of
pharmacological agents, was prospectively collected.

Technical Aspects of the Procedures

Laparoscopic Sleeve Gastrectomy

The LSG was standardized among the four different
surgeons as described by our team. The first step of the

procedure is the dissection of the gastro-colic ligament in
vicinity of the stomach and as such to enter the lesser sac.
The dissection along the greater curvature starts 6–8 cm
from the pylorus and progresses towards the angle of His.
A calibration tube of 36 French is placed trans-orally along
the lesser curvature to perform a controlled vertical
gastrectomy. The transection is parallel to the lesser
curvature in contact to the calibration tube. It requires
staplers (green or gold) capable of stapling the thick tissue
of the stomach to prevent dehiscence of the stapling line.
The stapling line is checked for leakage by injecting
methylene blue through the gastric tube. All the patients
received peri-operative deep vein thrombosis prophylaxis
using low-molecular weight heparin.

Postoperative care: 2 days after the procedure, a barium
swallow was performed to exclude fistulae on the staple
line or stenosis. When the sleeve gastrectomy is confirmed
watertight, the patient is commenced on a liquid diet for
1 week and semi-liquid for 1 month. The patient is
mobilized on first postoperative day, initially to a chair.

Laparoscopic Gastric Bypass

The LGBP was standardized among the four different
surgeons. A vertical gastric pouch is created on the lesser
curvature of the stomach (5 cm from the oesophago-gastric
junction) with a linear stapler (Echelon Gold cartridges),
then a Roux en Y limb is created 50 cm from the Angle of
Treitz and put in an antecolic position. A side-to-side
jejuno-jejunostomy is created using linear stapler (white
cartridges) at 100 cm from the gasto-jejunostomy (side-to-
side anastomosis using linear stapler) for patients with a
BMI <50 kg/m² or 150 cm for those with a BMI >50 kg/m².
Closure of the mesenteric defects is performed at the end of
the procedure.

Statistical Analysis

The baseline characteristics of patient are described in each
group (Tables 1 and 2) and then compared between LGBP
and LSG. At 1 year after surgery, the efficacy of these two
surgical procedures was compared. For univariate analysis
of categorical variables, chi-square and Fisher’s exact tests
were carried out. The Mann–Whitney U test was used for
comparisons of continuous variables. The main criteria of
efficacy was a composite criteria defined by a level of
HbA1c <7 or improvement/withdrawal of pharmacological
treatment (oral antidiabetic agent or insulin). The resolution
of T2DM was defined by the stop of medical treatment and
HbA1c level <7. Each of these three parameters was
compared between the two groups. To identify if baseline
characteristics as HbA1c level, age of patients, BMI
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duration of diabetes could predict the surgery efficacy, the
relationship between withdrawal of diabetic treatment or
the proportion of patients with HbA1c level <7 and these
characteristics were also analyzed. In all the statistical tests,
the level of significance alpha was 0.05. The SAS package
version 8 was used (SAS Institute, Cary, NC, USA, 1989).

Results

Baseline characteristics of the patients are presented in
Tables 1 and 2.

Thirty-three patients with T2DM (63.6% women) with
an average age of 46.49 years (23.2–64.89) underwent LSG
and 35 patients with T2DM (80% women) with an average
age of 47.51 years (29.9–67.7) underwent LGBP. Preoper-
ative BMI was 50.618 kg/m² in the SG group (48.5% of
superobese) and 47,921 kg/m² (25.7% of superobese) in the
GBP group There were more superobese patients in the
LSG group due to the possibility of two steps procedure
(conversion to LGBP or LDS; p=0.051).

All procedures were performed under laparoscopic
approach in the SG group; but in one case of the LGBP
group, a conversion in laparotomy was performed due to
technical difficulties. The average length of hospital stay
was 4.875 days in LSG group and 5.314 days in the LGBP
group (Table 3).

There was no mortality in this series, for either group.
The peri-operative morbidity rate was 2.9% in the LSG
group and 5.8% in the LGBP group. One patient in the
LSG group (2.9%) was reoperated for the management of a
gastric leakage diagnosed at day 2 after surgery. A
reinforcement of the staple line (sutures) and abdominal
drainage was performed by laparotomy. In the LGBP
group, there was one case of gastric leakage treated by

radiological drainage, and one case of jejuno-jejunostomy
stenosis which was reoperated at day 3 (Table 4).

At 1 year after surgery, the excess weight loss following
LSG (60.12%) was comparable to that following LGBP
(56.35%). The percentage of BMI lost was 29.75% in the
LGBP group and 29.80% in the LSG group.

All patients were treated with OAD or insulin before
surgery (32 OAD and three insulin in LGBP group and 27
ADO and six insulin in LSG group). The Hb1ac level was
<7 in 30.7% of patients of the LSG group and 31.4% of the
LGBP group. Duration of DM was 6.27 years (>1 year for
63.6% of the patients) in LSG group and 7.71 years in the
LGBP group (>1 year for 97.1% of the patients). Arterial
hypertension was diagnosed in 54.5% of LSG subjects and
44.1% of LGBP subjects. The clinical and biological
characteristics of patients were compared for BMI level,
T2DM duration, Hb1Ac level, and T2DM treatment. No
significant difference was been found between the two
groups (Table 5).

At 1 year after surgery, there was no lost to follow-up of
patients. Efficacy of surgery (withdrawal or diminution of
medical drugs or HbA1c level <7) was found in 100% of GB
group and 93.94% (31/33 patients) of the SG group (p=0.23).
T2DM had resolved (withdrawal of the medical treatment) in
21 patients (60%) of the GBP group and 25 patients (75.8%)
for the SG group. The mean of HbA1c decrease was 2,537
in the GBP group and 2,175 in the SG group. The number of
patients who had an HbA1c level >7 move from 24 to four
in the GBP group and from 23 to four in the SG group. No
statistical differences were found between the type of surgery
in terms of efficacy on HbA1c level (p=0.552) and upon
evolution of the pharmacological treatment (p=0.231). The
preoperative level of HbA1c has been found to be correlated
to withdrawal of treatment. Better results were found for
patients that had an HbA1c level <7 with pharmacological

Variable n Mean Min Median Max P value

Age 35 47,519 29,900 47,810 67,700 SW, p=0.927

Preop weight 35 131,400 90,000 130,000 174,000 SW, p=0.860

Preop BMI 35 47,921 37,461 48,199 63,692 SW, p=0.191

Duration of T2DM (year) 35 7,771 0.000 6,000 29,000 SW, p<0.001

Preop HbA1c level 35 8,186 5,900 7,700 13,300 SW, p=0.001

Table 2 Patients characteristics:
LGBP group

Variable n Mean Min Median Max P value

Age 33 46,490 23,200 47,180 64,890 SW, p=0.461

Preop weight 33 139,364 90,000 132,000 240,000 SW, p=0.025

Preop BMI 33 50,618 36,731 48,488 76,606 SW, p=0.062

Duration of T2DM (year) 33 6,727 0.000 6,000 31,000 SW, p<0.001

Preop HbA1c level 33 7,879 5,700 7,600 11,000 SW, p=0.059

Table 1 Patients characteristics:
LSG group
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agent before surgery (p=0.037), though no difference was
found with regard to age, gender, BMI, or duration of
diabetes. Furthermore, no correlation was noted between
EWL and unit of HbA1c lost (p=0.681). Specific
evaluation of patients who were not treated by insulin
before surgery is described in Table 6. Same conclusions
are emphasized (p=0.457).

Discussion

LGB and LSG are two bariatric procedures approved for
the management of morbidly obese patient [1]. Both
procedures are effective in terms of weight loss in short-
and mid-term follow up. They can reach an average of 50–
80% excess weight loss [1]. In the long term, results are
less successful for LGB (60%) [1, 7] and still unknown for
the LSG due to the lack of data. In France, around 20% of
obese patients who undergo bariatric procedures present
with T2DM before surgery [1]. Not surprisingly, improve-
ment or resolution of this complication has been empha-
sized in many international studies [1, 4, 5, 8–15]. The
impact of LGB on T2DM has been first reported by Pories
many years ago [3]. In its comparative trial, SOS Study has
confirmed the impact of bariatric procedures in the
improvement of T2DM [4]. However, mechanisms of
action are still unknown. The variation in incretins level,
may potentially be explained by several mechanisms:
duodenopancreatic shunt, exclusion of the fundus to the
alimentary tract that decrease, in the short term, ghrelin
secretion or rapid arrival of the meal in the distal part of the
ileum that leads to an increase of the GLP1secretion [14,
15]. These incretin variations promote a decrease of insulin
resistance and increase insulin secretion. The LSG is a more
recent procedure that consists of removing 2/3 of the
stomach by longitudinal partial gastrectomy. This operation

has been approved by the French Health Ministry since the
H.A.S report in 2008 as a sole restrictive procedure [5].
Though an intestinal shunt is not created during this
procedure, hormonal variations (ghrelin, GLP1, PYY) have
been described and may explain the impact of LSG on
glucose regulation [15, 16]. Fundus resection (location of
ghrelin secretion) and more rapid gastric emptying may be
explanations for this finding. However, the current most
efficient procedure to treat T2DM in morbidly obese patient
is still biliopancreatic diversion, with or without duodenal
switch (BPD/DS). BPD is not popular due to higher rates of
mortality and morbidity, but all the trials emphasized its
efficacy in this indication [1, 2]. The LAGB is the less
invasive procedure, but is less efficacious in terms of
resolution of T2DM. Using publications from 1990 to 2006
for his recent meta-analysis, Buchwald observes a T2DM
cure for 56.7% of patients who underwent LAGB, stable
for a long time (55% before 2 years of treatment and 58.3%
after 2 years) [2]. These results are not as good as those of
the GBP (80.3%) or of the BPD/DS (95.1%). Results
concerning the LSG have not been described due to only
recent use of this procedure for this indication. Surprisingly,
Dixon [17], in his prospective randomized study described
a higher rate of resolution of T2DM with LAGB, compared
to medical therapy. Seventy-three percent of cases in
surgical group after 2 years and only 13% in the drug
treatment group had resolution of T2DM in this study.
However, the preoperative level of HbA1c was low
compared to other studies (average, 7.8% in the surgery
group). Our study has reported the correlation between the
level of HbA1c and the T2DM resolution (better results was
found for patients that had an HbA1c level <7 before
surgery; p=0.037). This point may be the explanation of
good results in the above trial. Intermediate results were
reported by Parikh after bariatric surgery in 282 diabetic
patients (218 LAGB, 53 LGBP, and 11 DBP/DS). The
percentage of excess weight loss was 43% and 50% after 1

Variable Type_of surgery n Mean Min Max P value

HbA1c postop LGBP 35 5,649 4,800 9,100 0.918
LSG 33 5,704 3,900 9,900

HbA1c unit decrease LGBP 35 −2,537 −6,300 −0,400 0.552
LSG 33 −2,175 −4,600 −0,700

Table 3 Evolution of HbA1C
level 1 year after surgery

Table 4 Percentage of patient with HbA1c level <7 before and after
surgery

Hb1Ac LGBP (%) LSG (%) P value

Preop HbA1c HbA1c <7 31.43 30.30 0.920
HbA1c >7 68.57 69.70

Postop HbA1c HbA1c <7 88.57 87.88 1.000
HbA1c >7 11.43 12.12

Table 5 Resolution of T2DM at 1 year of surgery

Resolution of T2DM
(stop medical treatment)

LGBP (%) LSG (%) P value

No 31.5 (1/3 insulin) 28 (3/6 insulin) 0.3876

Yes 68.5 72
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and 2 years for LAGB, respectively. After 1 and 2 years,
the rate of patients still using antidiabetic agent were 39%
and 34% for the LAGB. After 1 and 2 years, the rate of
patients treated by insulin was 14% and 18% for the
LAGB. LAGB seems to be a less-efficient procedure to
treat T2DM in obese patient [18]. Furthermore, no variation
of incretin levels has been described with this procedure.
Concerning LSG, mid-term studies have been published
about the effect of this procedure on T2DM resolution. In
his comparative study with LGBP (39 LSG/52LGBP),
Vidal found a similar effectiveness between both proce-
dures at 1 year (84.6% T2DM cure) [7]. Moreover,
Silecchia has described T2DM resolution in 69.2% and an
improvement in 15.4% at 12 months and 76.9% and 15.4%
at 18 months in superobese patients after LSG [13]. The
bariatric center of Montpellier Hospital has prospectively
collected the data of T2DM patients that underwent LSG or
LGBP. The comparison of the two groups of patients in
terms of HbA1c blood level and treatment of type 2
diabetes mellitus has found the same results of Vidal,
Sillechia and Abbatini [6, 7, 13]. LSG seems to be a very
effective procedure to withdraw or enhance the pharmaco-
logical treatment of T2DM patients at 1 year. Moreover, no
statistical difference was found between the type of surgery
in terms of HbA1c level state change (p=0.552) and
evolution of the pharmacological treatment (p=0.231) No
difference was found if we analyze the age, gender, BMI,
and duration of diabetes. Furthermore, no correlation has
been found between the EWL and the unit of HbA1c lost
(p=0.681), which emphasizes the impact of hormonal effect
in glucose regulation. Moreover, in his retrospective study,
Rosenthal presents the results at 2 and 6 months of 30
patients with T2DM who had undergone LSG [9]. Twenty-
two patients (73%) had been taking medications for T2DM
preoperatively. Resolution of T2DM was observed in 27% at
2 months and 63% at 6 months of follow-up. Glycosylated
hemoglobin decreased from 6.36±0.82 (n=14) preoperative-
ly to 6.02±0.57 (n=11) at 2 months and to 5.92±0.33 (n=
12) at 6 months after surgery. Patients with a shorter duration
of DM (<5 years) and better weight loss after surgery
achieved greater resolution rates. These points have not been
found in our study. A comparative study between LAGB
with partial gastrectomy (27), LSG (53), and LAGB (100)

has been carried out by Frezza [10]. At 12 and 18 months,
LSG had higher EWL (P<0.05) and lower blood glucose
level (P<0.05) than either type of LAGB. The conclusion
was that LSG provides better weight loss and glucose
control at 1 and 1.5 years after surgery than LAGB,
suggesting that gastric fundus resection plays an important,
though not yet well-defined, role. Shah [11] has evaluated
the impact of LSG on glycemic control in obese Indians
patients with T2DM. Rapid resolution of T2DM has been
noted. At 1 month after surgery, 81.2% of patients have
stopped their antidiabetics medications. 100% of improve-
ment and 96.2% of resolution are reported at 1 year. The
rapid resolution of T2DM seems to be due to many changes
in incretin hormonal regulation. In his randomized, prospec-
tive, parallel group study, Peterli has evaluated the effects of
laparoscopic Roux-en-Y gastric bypass and LSG on fasting,
and meal-stimulated insulin, glucose, and glucagon-like
peptide-1 (GLP-1) levels. Body weight and body mass index
decreased markedly (P<0.002) and comparably after either
procedure. Excess BMI loss was similar at 3 months (43.3±
12.1% vs. 39.4±9.4%, P>0.36). After surgery, patients had
markedly increased postprandial plasma insulin and GLP-1
levels (P<0.01) after both of these procedures, which favor
improved glucose homeostasis. Compared with LSG, LGBP
patients had early and augmented insulin responses as early
as 1 week postoperative, potentially mediating improved
early glycemic control. After 3 months, no significant
difference was observed with respect to insulin and GLP-1
secretion between the two procedures. The author concluded
that these results do not support the idea that the proximal
small intestine mediates the improvement in glucose
homeostasis [12]

Conclusion

LSG and LGBP have demonstrated an unquestionable
efficiency in the T2DM treatment of morbidly obese
diabetic patients. The mechanism of action of these
procedures remains unclear. However, even if weight loss
is a part of the explanation, incretins seem to play a major
role in the glucose homeostasis. BPD is the most efficient
operation to treat T2DM, but LSG and LGBP lead to a
lower rate of morbidity and mortality. This is a key point,
and to choose the type of procedure after multidisciplinary
discussion with the patient. After the analysis of our study,
the three French bariatric teams have decided to propose
LSG or LGBP, as the treatment of choice for the
management of morbidly obese patients with T2DM. This
is mainly due to the higher failure rate of LAGB with time,
and excellent results of LSG and LGBP emphasized in
many studies. However, the impact of LSG on glucose
regulation has yet to be confirmed in long-term evaluation.

Table 6 Evolution at 1 year of the medical treatment, in non insulin
patients

LGBP
(32 patients; %)

LSG
(28 patients; %)

P value

Stop of the treatment 21 (65.69) 22 (81.48) 0.313

Decrease of treatment 9 (28.13) 3 (11.11)

No change 2 (6.25) 2 (7.41)

742 OBES SURG (2011) 21:738–743



Disclosure Dr. Nocca is consultant for ETHICON ENDOSURGERY
and TUTOGEN Medical. All other co-authors have no conflicts.

References

1. Haute autorité de santé. Obésité: Rapport sur la prise en charge
chirurgicale chez l’adulte. Saint-Denis La Plaine: HAS; 2009

2. Buchwald H, Estok R, Fahrbach K, et al. Weight and type 2
diabetes after bariatric surgery: systematic review and meta-
analysis. Am J Med. 2009;122(3):248–56. e5. Review.

3. Pories WJ, Swanson MS, MacDonald KG, et al. Who would have
thought it? An operation proves to be the most effective therapy
for adult-onset diabetes mellitus. Ann Surg. 1995;222(3):339–50.
discussion 350–2.

4. Sjöstrom L, The Swedish Obese Subjects Study Scientific Group.
Lifestyle, diabetes, and cardiovascular risk factors 10 years after
bariatric surgery. N Engl J Med. 2004;351:2683–93.

5. Haute autorité de santé. Obésité: La gastrectomie longitudinale
pour la prise en charge chirurgicale de l’obèse morbide adulte.
Saint-Denis La Plaine: HAS; 2008.

6. Abbatini F, Rizzello M, Casella G, et al. Long-term effects of
laparoscopic sleeve gastrectomy, gastric bypass, and adjustable gastric
banding on type 2 diabetes. Surg Endosc. 2009;24(5):1005–10.

7. Vidal J, Ibarzabal A, Romero F, et al. Type 2 diabetes mellitus and
the metabolic syndrome following sleeve gastrectomy in severely
obese subjects. Obes Surg. 2008;18(9):1077–82.

8. Li F, Zhang G, Liang J, et al. Sleeve gastrectomy provides a better
control of diabetes by decreasing ghrelin in the diabetic Goto–
Kakizaki rats. J Gastrointest Surg. 2009;13(12):2302–8.

9. Rosenthal R, Li X, Samuel S, et al. Effect of sleeve gastrectomy
on patients with diabetes mellitus. Surg Obes Relat Dis. 2009;5
(4):429–34.

10. Frezza EE, Wozniak SE, Gee L, et al. Is there any role of resecting
the stomach to ameliorate weight loss and sugar control in
morbidly obese diabetic patients? Obes Surg. 2009;19(8):1139–
42. Epub 2009 May 30.

11. Shah PS, Todkar JS, Shah SS. Effectiveness of laparoscopic
sleeve gastrectomy on glycemic control in obese Indians with type
2 diabetes mellitus. Surg Obes Relat Dis. 2009;6(2):138–41.

12. Peterli R, Wölnerhanssen B, Peters T, et al. Improvement in
glucose metabolism after bariatric surgery: comparison of laparo-
scopic Roux-en-Y gastric bypass and laparoscopic sleeve gastrec-
tomy: a prospective randomized trial. Ann Surg. 2009;250(2):
234–41.

13. Silecchia G, Boru C, Pecchia A, et al. Effectiveness of laparoscopic
sleeve gastrectomy (first stage of biliopancreatic diversion with
duodenal switch) on co-morbidities in super-obese high-risk patients.
Obes Surg. 2006;16(9):1138–44.

14. Rubino F. Is type 2 diabetes an operable intestinal disease? A
provocative yet reasonable hypothesis. Diabetes Care. 2008;31
Suppl 2:S290–6.

15. Karamanakos SN, Vagenas K, Kalfarentzos F, et al. Weight loss,
appetite suppression, and changes in fasting and postprandial
ghrelin and peptide-YY levels after Roux-en-Y gastric bypass and
sleeve gastrectomy: a prospective, double blind study. Ann Surg.
2008;247(3):401–7.

16. Wang Y, Liu J. Plasma ghrelin modulation in gastric band
operation and sleeve gastrectomy. Obes Surg. 2009;19(3):357–
62. Epub 2008 Oct 8.

17. Dixon JB, O’Brien PE, Playfair J, et al. Adjustable gastric
banding and conventional therapy for type 2 diabetes: a
randomized controlled trial. JAMA. 2008;299(3):316–23.

18. Parikh M, Ayoung-Chee P, Romanos E, et al. Comparison of rates
of resolution of diabetes mellitus after gastric banding, gastric
bypass, and biliopancreatic diversion. J Am Coll Surg. 2007;205
(5):631–5.

OBES SURG (2011) 21:738–743 743


	Impact...
	Abstract
	Background
	Methods
	Technical Aspects of the Procedures
	Laparoscopic Sleeve Gastrectomy


	Laparoscopic Gastric Bypass
	Statistical Analysis

	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


