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Abstract Laparoscopic sleeve gastrectomy (LSG) is an
innovative approach to the surgical management of morbid
obesity. Weight loss may be achieved by restrictive and
endocrine mechanisms. Early data suggest LSG is effica-
cious in the management of morbid obesity and may have
an important role either as a staged or definitive procedure.
A systematic review of the literature analyzing the clinical
and operational outcomes of LSG was completed to further
define the status of LSG as an emerging treatment modality
for morbid obesity. Data from LSG were compared to
benchmark clinical data and local operational data from
laparoscopic adjustable gastric band (LAGB) and laparo-
scopic gastric bypass (LRYGB). Fifteen studies (940
patients) were identified following systematic review. The
percent excessive weight loss (%EWL) for LSG varied
from 33% to 90% and appeared to be sustained up to
3 years. The mortality rate was 0-3.3% and major
complications ranged from 0% to 29% (average 12.1%).
Operative time ranged from 49 to 143 min (average
100.4 min). Hospital stay varied from 1.9 to 8 days
(average 4.4 days). The operational impact of LSG has
not been described in the literature. According to data from
the Royal Alexandra Hospital, the estimated total cost of
LSG was $10,317 CAD as compared to LAGB ($7,536
CAD) and LRYGB ($11,666 CAD). These costs did not

include further surgical interventions which may be
required for an undefined group of patients after LSG.
Early, non-randomized data suggest that LSG is efficacious
in the surgical management of morbid obesity. However, it
is not clear if weight loss following LSG is sustainable in
the long term and therefore it is not possible to determine
what percent of patients may require further revisional
surgery following LSG. The operational impact of LSG as a
staged or definitive procedure is poorly defined and must
be analyzed further in order to establish its overall health
care costs and operational impact. Although LSG is a
promising treatment option for patients with morbid
obesity, its role remains undefined and it should be
considered an investigational procedure that may require
revision in a subset of patients.
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Introduction

Obesity is a worldwide epidemic. Recent data show an
increased prevalence of obesity in the adult and pediatric
populations [1]. Globally, there are more than 1 billion
overweight adults, at least 300 million of them obese [1].
The 2004 Canadian Community Health Survey: Nutrition
documented 23.1% of Canadians aged 18 or older
(approximately 5.5 million adults) with a body mass index
(BMI) of 30 kg/m2 or more. Using the World Health
Organization classification of obesity [2], it has been shown
that individuals in each obesity class are at increased risk of
obesity-related illness as compared to those with a normal
BMI (18.5-24.9) [3, 4]. Remarkably, cancer is the leading
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cause of mortality in obese patients. Obesity accounted for
as much as one in seven cancer deaths in men and one in
five in women in the USA [5–7].

For patients with morbid obesity (obesity class II or III),
surgical management remains the only evidence-based
approach to achieving clinically important and sustainable
weight loss [8]. In 1991, a National Institutes of Health
Consensus Conference developed recommendations regard-
ing the surgical management of obesity and established the
current indications for surgery [9].

A minimally invasive approach to the surgical manage-
ment of obesity has been shown to dramatically reduce
perioperative morbidity through reduced blood loss, hospi-
tal stay, and wound complications [10]. Laparoscopic roux-
en-Y gastric bypass (LRYGB) and laparoscopic adjustable
gastric banding (LAGB) have become the most frequently
performed bariatric procedures in the USA [11].

Laparoscopic sleeve gastrectomy (LSG) has recently
been identified as an innovative approach to the surgical
management of obesity. In this procedure, the greater
curvature of the stomach is resected producing a narrow,
tubular stomach with the size and shape of a banana
(Fig. 1). This procedure has quickly attracted considerable
surgical interest because it does not require a gastrointes-
tinal anastomosis or intestinal bypass and it is considered
less technically challenging than LRYGB. LSG also avoids
implantation of an artificial device around the stomach in
comparison to LAGB [12]. Weight loss following LSG is
achieved by both restriction and hormonal modulation.
Firstly, reduction in stomach size with the sleeve resection
restricts distention and increases the patient’s sensation of
fullness (decreasing meal portion size). This restriction is
further facilitated by the natural band effect of the intact
pylorus which is maintained during the sleeve gastrectomy.
Secondly, early evidence suggests a reduction in the hunger

drive of patients undergoing sleeve gastrectomy. This may
be related to decreasing serum levels of ghrelin, a hormone
produced mainly by P/D1 cells lining the fundus of the
human stomach which stimulates hunger [13].

LSG may be offered to patients as a definitive procedure
for morbid obesity or as the first step in a staged surgical
approach for patients with very high BMI (>60 kg/m2). In
the staged approach, following initial weight loss induced
by LSG, surgical management may be completed by
revising the LSG to a gastric bypass or a biliopancreatic
diversion with a duodenal switch (Fig. 2). If a patient
requires a secondary procedure following LSG (either
planned or due to weight regain), analysis of clinical
outcomes or operational impact (costs to healthcare system)
of LSG should be cumulated and consider both procedures.

In this study, we analyzed the clinical outcomes and
operational impact of LSG in a systematic review of the
literature. Our aim was to understand if the best available
evidence supports the use of LSG as a definitive procedure
for morbid obesity and to determine the operational costs
and resource impacts for LSG in a definitive or staged
approach to morbid obesity.

Methods

A systematic review of the literature was performed for LSG.
We searched for published or unpublished studies of LSG
written in English prior to April 2009. The search strategy was
applied to several electronic bibliographic databases including
Medline (Pubmed search engine), Embase, Cochrane library,
International Network of Agencies for Health Technology
Assessment using the following key words: laparoscopic,
endoscopic, minimally invasive surgery, LSG, vertical gas-
trectomy, partial gastrectomy, longitudinal gastrectomy, mor-
bid obesity, obese, and overweight. Conference abstracts were
also searched including Society of American Gastrointestinal
Endoscopic Surgeons and American Society for Metabolic
and Bariatric Surgery between 2000 and 2009.

Inclusion criteria for searches were: randomized con-
trolled trials, non-randomized clinical trials, retrospective
and prospective cohort studies, or case series. Studies were

Fig. 1 Sleeve gastrectomy Fig. 2 Quality assessment of studies
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included if they involved patients diagnosed with morbid
obesity (BMI>40) or BMI between 35 and 40 with severe
co-morbidities and underwent LSG. Studies were excluded
if LSG was used for treatment of diseases other than
morbid obesity, if investigators provided only surgical
technique outcomes, or if follow-up was not reported.

Fifteen studies [14–28] were selected for review using
the above search strategy. One study was one randomized
control trials (study quality: grade B, level of evidence: 2b);
six studies were retrospective and eight studies were
prospective studies (grade C, level of evidence: 4) either
with or without control groups.

A formal meta-analysis was not conducted in this review
because of the high degree of heterogeneity among these
studies. Eleven of 15 studies did not have a control group
for comparison and the remaining five studies had different
surgery procedures as comparing groups: three of them
compared LSG with LAGB at 6 months, 2 years, and
3 years follow-up; the final two compared LSG with
intragastric balloon and duodenal switch. Thus, it is not
appropriate to undertake a statistical analysis based on the
available evidence. Only descriptions of mean, range, and
percentage were summarized and discussed in the review.

Results

We assessed the quality of these 15 selected studies; there
were only one RCT with moderate risk bias and the
remainder were controlled or case series studies with high
risk of bias (Fig. 2).

We summarized data from 15 published studies (940
patients) describing short-term outcomes following LSG (see
Appendix 1). These results were summarized in Table 1 and
compared to the best available evidence for LRYGB and
LAGB [29, 30]. One study was available that provided

follow-up data up to 3 years; the remainder have a follow-up
from 6 months to 2 years. Preoperative BMI ranged from 37.2
to 69 kg/m2 and 28.8% of patients were male. Operative time
ranged from 49 to 143 min with an average time of
100.4 min. Hospital stays were from 1.9 to 8 days, on
average 4.4 days. The percent excessive weight loss (%EWL)
ranged from 33% to 90% with follow-up from 6 months to
36 months. Comorbidity resolution 12-24 months after LSG
had been reported in 365 patients (see Appendix 2). The data
demonstrated rates of resolution and improvement of diabe-
tes, hypertension, hyperlipidemia, degenerative joint disease,
gastroesophageal reflux, peripheral edema, sleep apnea, and
depression after LSG ranging from 45% to 95.3% and
comparable to results of other restrictive procedures. One
randomized trial was published which compared LSG to
LAGB; results showed LSG at least as effective and durable
as gastric banding at 1 and 3 years following surgery [21].

As with other procedures for bariatric surgery, perioper-
ative risk for LSG appeared to be relatively low even in
patients considered ‘high risk’. The overall reported
mortality rate for LSG was 0.3%. Published complication
rates ranged from 0% to 29% (average 11.2%). Some
studies reported all minor complications (vomiting, nausea,
and diarrhea) and others did not, confounding analysis.
Major complications, such as staple line leakage and
internal bleeding were summarized in Table 2.

Costs

We were unable to identify published literature on the
economic evaluation of LSG alone or in contrast to the

Table 1 Summary of clinical outcomes of LSG as compared to
LRYGB and LAGB

Outcomes LAGBa LRYGBa LSG

Number of cases 3,374 3,195 940

Operative time (min) 77.5 164.8 100.4

Hospital stay (days) 1.7 4.2 4.4

%EWL (1 year) 37.8% 62.8% 59.8%

%EWL (2 year) 45.0% 54.4% 64.7%

%EWL (3 year) 55.0% 66.0% 66.0%

Comorbidity resolution 41-59% 65-84% 45-95.5%

Complications 6.50% 9.50% 12.1%

Mortality 0.47% 0.56% 0.3%

a LAGB and LRYGB references: [29, 30]

Table 2 Major peri-operation complications of LSG

Studies Leakage Hemorrhage

Arias 2009 0.7% 0

Nocca 2008 5.5% 0.6%

Lee 2007 1.4% 0

Melissas 2007 5.3% 15.8%

Cottame 2006 1.6% 0

Himpens 2006 0 2.5%

Langer 2006 0 0

Roa 2006 2.4% 3.3%

Silecchia 2006 0 4.9%

Baltasar 2005 0 6.5%

Han 2005 0.7% 0.7%

Milone 2005 0 5%

Mogno 2005 0 0

Almogy 2004 0 0

Regan 2003 0 14.3%

Mean±SD 1.17%±1.86% 3.57%±5.15%
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LAGB or LRYGB. Given the important variation in
techniques for bariatric surgery and varying use of
endomechanical devices which greatly influence cost, we
have reviewed the operational costs for LSG, LAGB, and
LRYGB at our institution in order to understand the
operational impact to healthcare. We identified 27 typical
cases of LAGB, LRYGB, and LSG from three bariatric
surgeons’ patients for costing estimation. Data were
obtained from the Royal Alexandra Hospital, Alberta
Health Services and Alberta Medical Association. Mean
operating times were used as a basis for determining human
resource costs (i.e., assistant and anesthetist). Surgeon
charges to Alberta Health and Wellness were referenced.
For operating room costs, important features of the surgical
techniques were included: disposable trocars used in all
cases, ultrasonic dissection (harmonic scalpel) was used for
dissection in LRYGB and LSG, the Swedish Adjustable
Gastric Band® was used for LAGB, the Orvil technique
was used for the RYGB, Peristrips dry® and Tisseel were
used in the majority of LSG cases. Major device and
endomechanical costs were itemized in Table 3.

An estimate of the overall costs of LSG when used
in a staged surgical approach for high-risk or high BMI
patients would include the total costs of LSG and a
secondary procedure (i.e., for LRYGB as the secondary
procedure total costs would be $10,142+$11,477=
$21,619).

Discussion

If current trends in the prevalence of obesity persist by
2010, 27% of Canadian men and 24% of Canadian women

will be obese [31]. In 2004, one in four (26%) Canadian
children and adolescents aged 2–17 years were overweight.
The obesity rate has increased dramatically in the last
15 years: from 2% to 10% among boys and from 2% to 9%
among girls [32]. The total direct healthcare cost of obesity
in 2001 was estimated to be over $1.6 billion, which
corresponded to 2.2% of the total health care expenditures
for all diseases in Canada [33]. Bariatric surgery is the only
evidence-based approach to sustainable weight loss and by
improving comorbid disease and survival, healthcare costs
after bariatric surgery (RYGB) are recovered in approxi-
mately 3 years.

LSG is an innovative procedure for the management
of obesity. It was originally developed as a first-stage
bariatric procedure to reduce surgical risk in high-risk
patients through the induction of dramatic weight loss.
Analysis of the literature suggests LSG is efficacious in
the short term and may offer certain advantages when
compared to the existing options of LAGB and LRYGB.
These advantages include: technical efficiency, lack of an
intestinal anastomosis, normal intestinal absorption, no
risk of internal hernias, no implantation of a foreign
body, pylorus preservation (prevents dumping syndrome),
and finally LSG may be considered the most appropriate
option in extremely obese patients [22]. Moreover, the
entire upper gastrointestinal tract remains accessible for
endoscopic assessment. Concerns remain however, re-
garding the risks and important major complications
associated with LSG including staple line leak (1.17%),
post-operative hemorrhage (3.57%), and the irreversibility
of LSG.

With respect to the evidence on the various technical
aspects of performing LSG, there is currently no consensus

LAGB (n=9) LRYGB (n=9) LSG (n=9)

Anesthesia $204 $641 $523

Assistant $589 $605 $432

Surgeon $1,032 $2,615 $1,075

Endomechanicals:

Trocars $323 $335 $316

Staplers - $2,998 $2,021

Ultrasonic Dissector - $713 $713

Peristrips - - $2,525

Tisseel - - $749

SAGB $4,500 - -

Orvil Stapler - $967 -

All other $354 $1,385 $654

Hospitalization ($485/day) $534 $1,407 $1,310

Total $7,536 $11,666 $10,317

Table 3 Operational costs of
LSG vs. LRYGB and LAGB

Costs were based on mean op-
erative time: 43 min LAGB,
135 min LRYGB, 110 min LSG;
LOS: 1.1 day LAGB, 2.9 day
LRYGB, 2.7 day LSG (Royal
Alexandra Hospital, June 2008-
June 2009)
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and standardization of the technique. Specifically, regarding
bougie size, there may be a trend towards a smaller caliber
sleeve. Between 2003 and 2006, bougie sizes ranged from
32 to 60 Fr, while from 2007 to 2009 sizes varied only from
32 to 40 Fr. The evidence suggests a smaller bougie size
may result in greater weight loss and may prevent later
stretch of the sleeve. The operational impact and total
healthcare costs for LSG are poorly defined. Our analysis
suggests that LSG may be costly, especially in a staged
surgical approach to obesity. Further, as a staged procedure,
LSG will require experienced bariatric surgeons with
advanced laparoscopic skills to complete the second stage
procedure safely and efficiently. The overall time to recoup
costs for LSG as compared to LRYGB has not been
determined and warrants further analysis.

Medium-term clinical outcomes for LSG will emerge in
the very near future, however, long-term (>10 years) weight
loss and co-morbidity resolution data for LSG will remain
undefined for several years. Weight regain or a desire for
further weight loss in a super-obese patient may require

revision to a gastric bypass or biliopancreatic diversion.
Surgeons and patients considering LSG should be fully
informed of the limitations of current data.

Conclusion

Early, non-randomized data suggest that LSG is efficacious
in the surgical management of morbid obesity. It is not clear
if weight loss following LSG is sustainable in the long
term. Until such outcomes are obtained from high quality
studies, the role of LSG in the surgical management of
obesity remains undefined and it should remain as an
investigational procedure. The operational impacts of LSG
as a staged or definitive procedure are poorly defined and
must be analyzed further.

Conflict of interest disclosure The authors declare that they have
no conflict of interest.

Appendix 1

Table 4 Summary of included studies

Author Year Country Design Patient
no.

Male Age LOS OR
time
(min)

Pre
operative
BMI

Follow-up
(year)

Post
operative
BMI

%EWL Complication Bougie
(Fr)

Mortality

Arias
[14]

2009 USA Retrospective 130 36 45.6 3.2 97 43.2 2 27.1 67.9%
(62.2%
1 year)

9.8% 40 0

Nocca
[15]

2008 France Prospective 163 52 41.6 8 45.9 2 61.5%
(59.5%
1 year)

7.4% 36 0

Lee
[17]

2007 USA Retrospective 216 43 44.7 1.9 66 49 1 27.7 59% 6% 32 0

Melissas
[16]

2007 Greece Prospective 23 7 38.9 47.2 1 31.1 21.7% 34 0

Cottam
[22]

2006 USA Retrospective 126 59 49.5 3 143 65.3 1 49 46% 14% 46–
50

0

Himpens
[21]

2006 Belgium RCT 40 9 40 39 3 66%
(57.7%
1 year)

5% 34 0

Langer
[20]

2006 Austria Prospective 23 6 41.2 48.5 1.5 56% 4% 48 0

Roa
[19]

2006 Korea Retrospective 30 7 40 3.2 80 41.2 0.5 32 53% 13% 60 0

Silecchia
[18]

2006 Italy Prospective 41 13 44.6 5.7 111 57.3 1 40.8 12% 48 0

Baltasar [26] 2005 Spain Prospective 7 2 49 61–74 27 months 56.1% 6.70% 32 3.3%
7 >40 16 months 33.6–

90%

16 35–43 27 months 62.3%

Han
[23]

2005 Korea Retrospective 60 8 30 37.2 1 28 83.3% 48 1.7%

OBES SURG (2010) 20:1171–1177 1175



Appendix 2

References

1. Chronic disease information sheets [database on the Internet].
http://www.who.int/dietphysicalactivity/publications/facts/obesity/
en/. Accessed 9 June 2009.

2. The International Classification of adult underweight, overweight
and obesity according to BMI. Global database 2004. Accessed 28
Apr 2009.

3. Tjepkema M. Adult obesity. Health Rep. 2006;17(3):9–25.
4. IARC. Internation Agency for Research on Cancer: Food, nutrition,

physical activity and the prevention of cancer: a global perspective.

2005 [updated 2005; cited]. http://www.dietandcancerreport.org/.
Accessed 9 June 2009.

5. Calle EE, Rodriguez C, Walker-Thurmond K. Overweight,
obesity, and mortality from cancer in a prospectively studied
cohort of US adults. N Engl J Med. 2003;348(17):1625–38.

6. Carmichael AR. Obesity and prognosis of breast cancer. Obes
Rev. 2006;7(4):333–40.

7. Gong Z, Agalliu I, Lin DW. Obesity is associated with
increased risks of prostate cancer metastasis and death after
initial cancer diagnosis in middle-aged men. Cancer. 2007;109
(6):1192–202.

Table 5 The improvements of comorbidities after LSG

Cottam (2006) [22] Han (2005) [23] Milone (2005) [25] Silecchia (2006) [18] Average R+I

Patients 126 60 20 41 247

Follow-up 1 year 1 year 6 months 18 months 6–24 months

Type 2 diabetes 81%R 100%R 30%I 79.6%R 77.2%
11%I 15.4%I

Hypertension 78%R 93%R 55%I 62.5%R 71.7%
7%I 7%I 25%I

Hyperlipidemia 73%R 45%R 30%I – 61%
5%I 30%I

Sleep apnea 80%R 100%R 60%I 56.2%R 83.6%
7%I 31.2%I

Degenerative 85%R 76%R 95%I – 95.3%
Joint disease 6%I 24%I

Gastro- esophageal 70%R 80%R 25%I – 67.7%
Reflux 8%I 20%I

Peripheral Edema 91%R – – – 94%
3%I

Depression 67%R – 14%I – 45%
9%I

R resolved; I improved

Table 4 (continued)

Author Year Country Design Patient
no.

Male Age LOS OR
time
(min)

Pre
operative
BMI

Follow-up
(year)

Post
operative
BMI

%EWL Complication Bougie
(Fr)

Mortality

Milone
[25]

2005 USA Retrospective 20 13 114 69 0.5 53 35% 5% 60 0

Mogno
[24]

2005 France Prospective 10 5 43 7.2 120 64 1 41 51% 0 32 0

Almogy
[27]

2004 USA Retrospective 21 9 44 7 57.5 1.5 61% 23.8% 0

Regan
[28]

2003 USA Retrospective 7 4 43 2.7 124 63 11 months 50 33% 29% 60 0

Mean±
SD

940a 271a 42±
4.6

4.4±
2.3

100.4±
30

52±
10.6

1.4±0.7 12.1%±
8.1%

43.7±
10.9

Range 30–
49.5

1.9–8 49–
143

37.2–
69

0.5–3 27.1–53 33–
90%

0–29% 32–
60

0–3.3%

a Total number

1176 OBES SURG (2010) 20:1171–1177

http://www.who.int/dietphysicalactivity/publications/facts/obesity/en/
http://www.who.int/dietphysicalactivity/publications/facts/obesity/en/
http://www.dietandcancerreport.org/


8. 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 50-2.

9. NIH conference. Gastrointestinal surgery for severe obesity.
Consensus Development Conference Panel. Ann Intern Med.
1991;115(12):956–61.

10. Nguyen NT, Goldman C, Rosenquist CJ, et al. Laparoscopic
versus open gastric bypass: a randomized study of outcomes,
quality of life, and costs. Ann Surg. 2001;234(3):279–89.
discussion 89-91.

11. Buchwald H. Consensus conference statement bariatric surgery for
morbid obesity: health implications for patients, health professionals,
and third party payers. Surg Obes Relat Dis. 2005;1(3):371–81.

12. Frezza EE. Laparoscopic vertical sleeve gastrectomy for morbid
obesity. The future procedure of choice? Surg Today. 2007;37
(4):275–81.

13. Langer FB, Reza Hoda MA, Bohdjalian A, et al. Sleeve
gastrectomy and gastric banding: effects on plasma ghrelin levels.
Obes Surg. 2005;15(7):1024–9.

14. Arias E, Martinez PR, Ka Ming Li V. Mid-term follow-up after
sleeve gastrectomy as a final approach for morbid obesity. Obes
Surg. 2009;19(5):544–8.

15. Nocca D, Krawczykowsky D, Bomans B, et al. A prospective
multicenter study of 163 sleeve gastrectomies: results at 1 and
2 years. Obes Surg. 2008;18(5):560–5.

16. Melissas J, Koukouraki S, Askoxylakis J, et al. Sleeve gastrecto-
my: a restrictive procedure? Obes Surg. 2007;17(1):57–62.

17. Lee CM, Cirangle PT, Jossart GH. Vertical gastrectomy for
morbid obesity in 216 patients: report of two-year results. Surg
Endosc. 2007;21(10):1810–6.

18. 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.

19. Roa PE, Kaidar-Person O, Pinto D. Laparoscopic sleeve gastrec-
tomy as treatment for morbid obesity: technique and short-term
outcome. Obes Surg. 2006;16(10):1323–6.

20. Langer FB, Bohdjalian A, Felberbauer FX, et al. Does gastric
dilatation limit the success of sleeve gastrectomy as a sole operation
for morbid obesity? Obes Surg. 2006;16(2):166–71.

21. Himpens J, Dapri G, Cadiere GB. A prospective randomized
study between laparoscopic gastric banding and laparoscopic
isolated sleeve gastrectomy: results after 1 and 3 years. Obes Surg.
2006;16(11):1450–6.

22. Cottam D, Qureshi FG, Mattar SG, et al. Laparoscopic sleeve
gastrectomy as an initial weight-loss procedure for high-risk
patients with morbid obesity. Surg Endosc. 2006;20(6):859–
63.

23. Moon Han S, Kim WW, Oh JH. Results of laparoscopic sleeve
gastrectomy (LSG) at 1 year in morbidly obese Korean patients.
Obes Surg. 2005;15(10):1469–75.

24. Mognol P, Chosidow D, Marmuse JP. Laparoscopic sleeve
gastrectomy as an initial bariatric operation for high-risk patients:
initial results in 10 patients. Obes Surg. 2005;15(7):1030–3.

25. Milone L, Strong V, Gagner M. Laparoscopic sleeve gastrectomy
is superior to endoscopic intragastric balloon as a first-stage
procedure for super-obese patients (BMI≥50). Obes Surg. 2005;15
(5):612–7.

26. Baltasar A, Serra C, Perez N. Laparoscopic sleeve gastrectomy: a
multi-purpose bariatric operation. Obes Surg. 2005;15(8):1124–8.

27. Almogy G, Crookes PF, Anthone GJ. Longitudinal gastrectomy as
a treatment for the high-risk super-obese patient. Obes Surg.
2004;14(4):492–7.

28. Regan JP, Inabnet WB, Gagner M. Early experience with two-
stage laparoscopic Roux-en-Y gastric bypass as an alternative in
the super-super obese patient. Obes Surg. 2003;13(6):861–4.

29. Laparoscopic adjustable gastric banding for weight loss in obese
adults: clinical and economic review. Canadian Agency for Drugs
and Technologies in Health 2007. http://www.cadth.ca/media/pdf/
L3009_LAGB_tr_e.pdf. Accessed April 2009

30. Tice JA, Karliner L, Walsh J. Gastric banding or bypass? A
systematic review comparing the two most popular bariatric
procedures. Am J Med. 2008;121(10):885–93.

31. Luo W, Morrison H, de Groh M, et al. The burden of adult obesity
in Canada. Chronic Dis Can. 2007;27(4):135–44.

32. Measured obesity: overweight Canadian children and adolescents.
Statistics Canada 2005. www.statcan.ca/english/research/82-620-
MIE/2005001/pdf/cobesity.pdf. Accessed April 2009

33. Katzmarzyk PT, Janssen I. The economic costs associated with
physical inactivity and obesity in Canada: an update. Can J Appl
Physiol. 2004;29(1):90–115.

OBES SURG (2010) 20:1171–1177 1177

http://www.cadth.ca/media/pdf/L3009_LAGB_tr_e.pdf
http://www.cadth.ca/media/pdf/L3009_LAGB_tr_e.pdf
www.statcan.ca/english/research/82-620-MIE/2005001/pdf/cobesity.pdf
www.statcan.ca/english/research/82-620-MIE/2005001/pdf/cobesity.pdf

	A Review of Laparoscopic Sleeve Gastrectomy for Morbid Obesity
	Abstract
	Introduction
	Methods
	Results
	Costs
	Discussion
	Conclusion
	Appendix&newnbsp;1
	Appendix&newnbsp;2
	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


