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Background: Canada needs to increase capacity for bariatric surgery to reduce the
wait for this cost-effective, life-saving surgery. The aim of this study was to test
whether laparoscopic bariatric surgery, including gastric bypass, can be delivered
safely in secondary health care centres (SHCCs).
Methods: In this prospective cohort study, patients received bariatric surgery at an
SHCC that had no intensive care unit but had a dedicated operating room and ward
teams and a patient-monitoring environment. Patients with life-threatening complications were transferred to an affiliated tertiary health care centre (THCC) via a dedicated “service corridor.”
Results: In all, 830 patients were treated: 676 at the SHCC and 154 at the THCC.
Gastric bypass was performed in 85.4%, gastric band in 11.1% and gastric sleeve in
3.5%. The body mass index (BMI) was significantly higher in the THCC than the
SHCC group (mean 54.4 [standard deviation (SD) 9.7] v. 47.5 [SD 7.4]). Obesityassociated diseases were similar between the groups. Major complications occurred in
2.6% of SHCC patients and 1.7% of THCC patients. Seven patients (1%) required
direct transfer to the THCC, and all were treated successfully. There were 2 deaths
(1.3%) in the THCC and none in the SHCC groups (combined mortality 0.2%).
Weight loss was equivalent up to the fourth year of the study.
Conclusion: With proper patient selection, a dedicated health care team and a service
corridor to an affiliated THCC, laparoscopic bariatric surgery, including gastric
bypass can be performed safely in SHCCs. Further study is needed to determine
whether the model can be applied across Canada.
Contexte : Le Canada doit accroître sa capacité en chirurgie bariatrique afin de
réduire les temps d’attente pour cette intervention rentable qui sauve des vies. Le but
de cette étude était de vérifier si la chirurgie bariatrique laparoscopique, y compris le
pontage gastrique laparoscopique, peut se pratiquer en toute sécurité dans les centres
hospitaliers de soins de deuxième ligne (CHDL).
Méthodes : Dans cette étude de cohorte prospective, les patients ont subi une
chirurgie bariatrique dans un CHDL sans unité de soins intensifs mais pourvu d’un
bloc opératoire et d’équipes soignantes spécialisées, ainsi que d’un système de surveillance des patients. Les patients qui ont présenté des complications gravissimes ont été
transférés dans un centre hospitalier de soins tertiaires (CHST), par le bais d’un « corridor de service » réservé.
Résultats : En tout, 830 patients ont subi le traitement; 676 au CHDL et 154 au
CHST. On a procédé par pontage gastrique chez 85,4 % patients, pose d’un anneau
gastrique chez 11,1 % et gastrectomie longitudinale en manchon (gastric sleeve) chez
3,5 % des patients. L’indice de masse corporelle (IMC) était significativement plus
élevé dans le groupe transféré au CHST que dans le groupe traité au CHDL
(moyenne 54,4 [écart-type (ET) 9,7 c. 47,5 [ET 7,4]). Les maladies associées à
l’obésité étaient similaires entre les groupes. Des complications majeures sont survenues chez 2,6 % des patients du CHDL et 1,7 % des patients du CHST. Sept patients
(1 %) ont dû être transférés directement au CHST et ils ont tous été traités avec succès. On a déploré 2 décès (1,3 %) dans le groupe du CHST; aucun n’est survenu chez
les patients du CHDL (mortalité combinée 0,2 %). La perte de poids a été équivalente jusqu’à la quatrième année de l’étude.
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Conclusion : Avec une sélection adéquate des patients, une équipe soignante spécialisée et un corridor de service vers un CHST affilié, il est possible d’effectuer sécuritairement des chirurgies bariatriques laparoscopiques, y compris par pontage gastrique, dans les CHDL. Il faudra approfondir la recherche pour déterminer si ce
modèle peut être appliqué partout au Canada.

ccording to the World Health Organization, obesity is reaching epidemic proportions. Canada is no
exception to this epidemic: most Canadians are
overweight or obese,1 and 2% of men and 4% of women
are morbidly obese.2 Obesity-related death rates are at least
on par with deaths related to smoking, and some authors
believe that obesity is now the number 1 killer in North
America.3
Bariatric surgery is the only treatment that produces
substantial, sustained, long-term weight loss in patients
with severe obesity.4,5 In addition, permanent weight loss
through bariatric surgery reduces the relative risk of death
by 35%–89%6–10 and produces substantial pharmacoeconomic benefits.11 Despite these well-documented findings,
bariatric surgery is difficult to access in Canada.12,13
In 2006, a unique pilot project was initiated to determine whether laparoscopic bariatric surgery can be safely
performed in smaller hospitals, designated as secondary
health care centres (SHCCs), and linked via a dedicated
service corridor to a full service tertiary health care centre
(THCC). The model was proposed by l’Agence d’évaluation des technologies et des modes d’intervention en santé
(AETMIS) in their report to the Quebec Minister of
Health and Social Services as a means of increasing bariatric surgery capacity in the province.14 The present article
outlines the findings of this pilot project.

A

Methods
This pilot project was initiated following publication of
the AETMIS report and a meeting with the Quebec Minister of Health and Social Services at the time. The 534bed McGill University Health Centre (MUHC), which
has more than 40 years of bariatric surgery experience, is
fully equipped with an intensive care unit (ICU) and has
dialysis capability, was selected as the THCC. The SHCC
was the Centre Métropolitain du chirurgie, a fully accredited 17-bed private hospital with a “Specialized
Medical Centre” designation from the Ministry of Health
and Social Services.15 The SHCC has no ICU, but has a
patient-to-nurse ratio of 1:3 and oxygen saturation monitoring capacity for all patients, essentially providing
“step-down unit” care for the patients until discharge. The
same surgeon performed all procedures with the same
dedicated operating room team, ward nurses and support
staff over the duration of the study. Patients with potentially life-threatening complications were transferred to
the THCC via a special ambulance using a priori determined protocol (dedicated “service corridor”).

All patients met the 1991 National Institutes of Health
Consensus Conference guidelines16 for bariatric surgery: a
body mass index (BMI) greater than 35 with associated
comorbidities, or a BMI greater than 40. All patients were
assessed, including medical, nutritional and psychological
assessments, by a multidisciplinary team. Uncontrollable
binge-eating disorders required treatment before surgery.
All patients were also required to demonstrate an understanding of the surgical procedure they were scheduled to
undergo, its mechanism of weight loss, potential long- and
short-term complications, dietary and physical activity
requirements, and the need for lifelong supplements and
follow-up. The procedure choice was left up to the patient
after a detailed formal presentation of the anatomy, mechanisms of action, short- and long-term complication rates
and expected weight loss associated with each procedure.
Patients with American Society of Anaesthesiology
(ASA) class 4 disease or an obesity surgery mortality risk
score (OS-MRS17) greater than 4 were excluded from having surgery at the SHCC. Patients weighing more than
205 kg were also excluded owing to ambulance transfer
restrictions. The surgeon was the only constant at the
THCC, with patients treated on the ward or in the ICU as
deemed appropriate. All patients were placed on a highprotein, low-carbohydrate diet for 2 weeks before surgery.
Thromboprophylaxis included sequential compression
stockings during the surgery, the administration of
5000 units of unfractionated heparin subcutaneously every
12 hours until discharge, and very aggressive and early
mobilization, especially at the SHCC, where the patientto-staff ratio made this feasible. No perioperative antibiotics were given. We followed “awake intubation” protocol for all patients at the SHCC using fibreoptic intubation
under heavy sedation to secure the airway before administration of paralytic agents.
Our laparoscopic gastric bypass technique involves a
30–50 cm biliopancreatic limb and a 100 cm retrocolic,
antegastric, alimentary limb. The jejunojejunal anastomosis
is constructed side-to-side with a single firing of a linear
endostapler, and the stapler entry point defect is hand
sewn. The gastric pouch is small (2 × 7 cm) and vertically
oriented, and the gastrojejunal anastomosis is hand sewn.
Pneumatic and methylene blue tests are used to ensure the
integrity of staple and suture lines at the time of surgery.
The Petersen space and the transverse mesocolic defect are
routinely closed with running polypropylene sutures. Vertical sleeve gastrectomy is performed “loosely” over a 36 F
bougie using the appropriate endostapler with no reinforcements. Integrity of the staple line is verified, as for
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the gastric bypass. All gastric bands are inserted using the
pars flaccida technique.
The outcome data (demographic characteristics, weight
loss, complications) were recorded prospectively in our
bariatric surgery registry. We calculated the kilogram weight
loss, percent body weight loss (weight loss ÷ baseline body
weight × 100) and percent excess weight loss (%EWL;
100% × ([W0–Wi] ÷ EW0), where W0 is the weight in kilograms at the time of surgery, Wi is the weight in kilograms at
the last follow-up, and EW0 is the excess weight at the time
of surgery). Excess weight was estimated according to the
formula described by Deitel and Greenstein18 and is based
on the Metropolitan Tables for middle frame individuals.
Complications occurring within 30 days of the date of
surgery were defined as short-term complications, and complications occurring after 30 days were defined as long-term.
We also determined 30-day mortality and the number of
deaths during the long-term follow-up that could be related
to the original bariatric surgery.
Statistical analysis
We used IBM SPSS Statistics 20 for the computations and
statistical analysis. Continuous variables were tested for
significance using unpaired t tests; the χ2 was used to compare proportions. Logistic regression analysis was used to
compare individual variable contribution to mortality.

ResuLts
In all, 830 patients were enrolled in the study: 676
(81.4%) were treated at the SHCC and 154 (18.6%) were
treated at the THCC. Table 1 shows the patient demographic and clinical characteristics and the type of surgery
performed at each centre. There were significantly more
women treated at the SHCC than the THCC, and
patients treated at the SHCC were slightly younger by
Table 1. Demographic and clinical characteristics of the study
population
Group; no. (%) or mean ± SD (range)*
Total (%)
n = 830

Factor
Sex
Men
Women
Gastric bypass
Gastric band
Gastric sleeve
Age, yr
Weight, kg
Body mass
index

SHCC
n = 676

THCC
n = 154

p value
0.003

260 (31.3)
570 (68.7)
709 (85.4)
92 (11.1)
29 (3.5)
43.3 ± 11.4
(13–79)
138.0 ± 28.9
(49.9–245.9)
48.8 ± 8.3
(19.4–84.8)

197 (29.1)
479 (70.9)
558 (82.5)
89 (13.2)
29 (4.3)
42.1 ± 10.1
(13–79)
133.8 ± 25.3
(49.5–218.4)
47.5 ± 7.4
(19.4–71.9)

63 (40.9)
91 (59.1)
151 (98.1)
3 (3.3)
0
43.6 ± 11.8
(17–66)
156.9 ± 35.6
(96.4–245.9)
54.4 ± 9.7
(36.7–84.8)

0.001
0.001
0.001
0.031
0.001
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Table 2. Obesity-associated diseases and conditions in the
2 cohorts
Group, no. (%)
SHCC

Asthma

141 (21)

39 (26)

NS

Chronic back pain

545 (81)

128 (85)

NS

Depression

278 (41)

64 (43)

NS

Fatigue

377 (56)

95 (63)

Heart disease, any
type

128 (19)

42 (27.8)

0.012

14 (9.3)

NS

High triglycerides

85 (12.6)

THCC

p value

Disease/condition

NS

Hypertension

275 (41)

56 (37)

NS

Osteoarthritis of joints

292 (43)

91 (60)

0.001

Short of breath on
exertion

419 (62.2)

99 (65.6)

56 (8.3)

Sleep apnea on CPAP
0.001

SD = standard deviation; SHCC = secondary health care centre; THCC = tertiary health
care centre.
*Unless otherwise indicated.
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about 1 year than those treated at the THCC. The
patients at the THCC were heavier and their BMI significantly higher than those treated at the SHCC. Laparoscopic gastric bypass was the most common procedure
(85.4%), followed by gastric banding and gastric sleeve.
There was a significant discrepancy in the distribution of
the surgeries performed at each centre; gastric bypass was
the predominant procedure because gastric banding was
not publicly funded in Quebec until recently.
The distribution of obesity-associated comorbidities is
shown in Table 2. Most comorbidities were equally distributed; however, heart disease was more common among
patients treated at the THCC, as was expected based on
patient selection criteria, and weight-bearing osteoarthropathy was also more common among those treated at the
THCC, as was expected based on the higher BMI in that
group. Table 3 shows the types of complications recorded
within the first 30 days after the surgery. As expected, complication rates were slightly higher in the THCC group
given the patient selection criteria. Obesity surgery mortality risk scores and ASA score were also significantly higher
in the THCC group (Table 4).
The major complication rate was 2.3% at the SHCC
and 5.8% at the THCC (p = 0.036). Similarly, minor complications were significantly more frequent in the THCC
group (p = 003). The readmission rates in the 30 days after
surgery were equivalent between the groups. There were
7 direct transfers (1.2%) from the SHCC to the THCC via
the dedicated “service corridor.” The reasons for the transfer as well as the treatment and outcomes are shown in
Table 5. All 7 patients made a full recovery. An additional
9 patients returned to the hospital on average 11 (standard
deviation [SD] 9, range 3–33) days after surgery for the
reasons outlined in Table 6. All of them were successfully
treated and made a full recovery.

NS

14 (9.3)

NS

Stress incontinence

235 (35)

61 (40.4)

NS

Type 2 diabetes

144 (21)

31 (21)

NS

CPAP = continuous positive airway pressure; NS = not significant; SHCC = secondary
health care centre; THCC = tertiary health care centre.
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There were 2 deaths at the THCC. The first was a
woman with a BMI of 75.5, ASA of 3 and OS-MRS of 3
who underwent an uneventful laparoscopic gastric bypass
but suffered a massive pulmonary embolism on day 4 postsurgery, the day of her planned discharge. The second was
a woman with a BMI of 59, ASA of 4 and OS-MRS of 4,
who was on home oxygen and who underwent an uneventful laparoscopic gastric bypass. She was admitted to the
ICU as planned for progressive weaning from the ventilator, but nosocomial pneumonia developed and she died in
the ICU. No deaths occurred in the SHCC. Overall mortality was 0.2%. Logistic regression analysis failed to identify any variables (age, sex, location of surgery, starting
BMI, ASA score, OS-MRS) contributing to the risk of
death owing to low incidence of death.
Weight loss in kilograms (Fig. 1) and the percentage of
total weight loss (Fig. 2) were equivalent between the 2
centres. This method of weight loss data presentation is
not affected by the starting patient weight or BMI. The
Table 3. The types of complications recorded within the first
30 days after surgery at each site
Group; no. (%)
Complication
Major complications
Death
Anastomotic leak

SHCC, n = 676
16 (2.3)
0

THCC, n = 154
9 (5.8)
2 (1.3)

10 (1.4)

4 (2.5)

SIRS response, no leak detected at
laparoscopy

2 (0.3)

1 (0.6)

Abdominal abscess

1 (0.1)

2 (1.3)

Colon perforation

1 (0.1)

0

Jejunojejunostomy leak

1 (0.1)

0

Acute gastric dilatation

1 (0.1)

Minor complications

0

35 (5.2)

19 (12.3)

Stenosis of the gastrojejunostomy

5 (0.7)

2 (1.3)

Abdominal wall hematoma

3 (0.4)

2 (1.3)

Bleeding from a staple line

3 (0.4)

1 (0.6)

Liver laceration (minor)

4 (0.6)

3 (1.9)

Fever NYD

4 (0.6)

0

Port site infection

4 (0.6)

0

Pneumonia

2 (0.3)

2 (1.3)

Pulmonary edema

1 (0.1)

3 (1.9)

Small bowel obstruction

2 (0.3)

1 (0.6)

Perisplenic hematoma

1 (0.1)

2 (1.3)

%EWL (Fig. 3) appears to be better at the SHCC than the
THCC. Since the %EWL is affected by the starting BMI
(i.e., better %EWL in patients with lower BMI), we
adjusted the %EWL calculation for starting BMI and
found no difference between the 2 groups.
Figure 4 shows a comparison of the excess weight loss
between the 3 laparoscopic bariatric surgery procedures at
the SHCC (there were insufficient data to compare the
3 procedures at the THCC). Gastric bypass was associated
with significantly better weight loss results than the gastric
band and gastric sleeve procedures.

disCussion
The number of Canadians who are morbidly obese is estimated as 3% of 34 million (2010 data from Statistics
Canada) or about 1 million people. If 10% of morbidly
obese people in Canada were to request bariatric surgery
to treat obesity in the next 10 years, this would mean performing about 10 000 operations per year. However, this
estimate does not take into account the exponential
increases in the prevalence of obesity and type 2 diabetes
that have been projected for the coming 10–20 years.19
A recent survey of centres known to perform more than
20 bariatric surgical procedures per year conducted by the
MUHC team provides the best available data on the volume of bariatric surgery in Canada.12 The survey results
showed that the 12 Canadian centres that responded performed 1313 procedures in 2007. Given that 6783 patients
were waiting for bariatric surgery, the authors estimated
the wait time for bariatric surgery in Canada to be
5.2 years.
The Ontario Ministry of Health and Long-Term Care
stated in their December 2005 report that the province
should increase its bariatric surgery capacity to at least
3500 surgeries per year, as did the AETMIS recommendation. This latter report, released in 2005, recommended
Table 4. Patient stratification and complications recorded
within the first 30 days after surgery at each site
Group; mean ± SD or no. (%)*

Unable close mesenteric defects

1 (0.1)

2 (1.3)

Factor

SHCC

THCC

p value

Pneumatic test positive, repaired in OR

1 (0.1)

1 (0.6)

OS-MRS

1.6 ± 1.1

2.6 ± 1.7

0.001

Renal calculus, hematuria

1 (0.1)

1 (0.6)

ASA class

2.8 ± 0.8

3.2 ± 0.8

0.001

Acute diverticulitis

0

1 (0.6)

Advanced cirrhosis of liver found at
surgery

1 (0.1)

0

Operating time in–out of
room, min.

89.0 ± 12.0

145.0 ± 23.0

0.002

1.9 ± 0.1

2.8 ± 0.4

0.003

Camera port infection

1 (0.1)

0

Major complications

16 (2.3)

9 (5.8)

0.036

Neurapraxia left arm

1 (0.1)

0

Minor complications

35 (5.2)

19 (12.3)

0.003

3 (1.9)

NS

Length of stay, d

Pancolitis

1 (0.1)

0

Ruptured alimentary limb by MB test

1 (0.1)

0

Readmission within 30 d
of surgery

16 (2.3)

Allergic reaction to unknown trigger

1 (0.1)

0

Direct transfers to THCC

7 (1.2)

—

—

Staple malfunction

0

1 (0.6)

Deaths

0

2 (1.3)

NS

MB = methylene blue; NYD = not yet diagnosed; OR = operating room; SHCC = secondary
health care centre; SIRS = systemic inflammatory response syndrome; THCC = tertiary
health care centre.

ASA = American Society of Anaesthesiologists; OS-MRS = obesity surgery mortality
risk score; SHCC = secondary health care centre; THCC = tertiary health care centre.
*Unless otherwise indicated.
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that that the province of Quebec substantially increase its
capacity for bariatric surgery from 716 operations per year
in 2005 to more than 3500 by 2012 to meet demand.
Since the release of these reports, Ontario has increased
bariatric surgery capacity in the public system to an estimated 2085 per year in 2011, and Quebec has increased
capacity to an estimated 1757 per year. Both estimates are
below the targets. The present study was initiated to determine if one of the AETMIS report recommendations
could be implemented: the strategy of designating several
SHCCs and mandating them to complete about 200 select
cases of bariatric surgery each year. Each centre would be
linked by a “service corridor” to a THCC within each of
the 4 integrated health networks. With the addition of 10

such SHCCs (200 cases each) to the 4 THCCs (500 cases
each) within Quebec’s 4 integrated health networks, the
yearly bariatric surgery capacity could be increased to
4000. The SHCCs could include some specialized medical
centres15 that deliver publicly funded, private delivery
bariatric surgeries according to law 33 enacted in 2006. We
have now collected sufficient statistics to suggest that, with
proper patient selection, this approach could be feasible.
Patient selection criteria allow for safe surgery to be
delivered at SHCCs with acceptable mortality and shortterm and long-term complications. Overall mortality and
centre-specific mortality are well within accepted values.20
Weight outcomes are also favourable. Weight loss greater
than 50% of the excess weight21 and reduction of the BMI22

Table 5. Reason for direct transfer from the SHCC to the THCC
No.

Year

BMI

Sex

Surgery

Day of
transfer

1

2006

40

M

Gastric bypass

2

2

2007

47

M

Gastric bypass

1

3

2008

43

F

Gastric bypass

1

4

2009

60

F

Gastric sleeve

2

5

2010

51

M

Gastric bypass

1

6

2010

46

M

Gastric bypass

1

7

2011

47

M

Gastric bypass

1

Reason for transfer
Latrogenic colon perforation by endoshear at time of surgery. Systemic
inflammatory response developed on postoperative day 2. Required partial
colon resection and ICU stay.
Systemic inflammatory response. No leak visible on CT scan, but perisplenic
hematoma present. Staple line leak developed on postoperative day 28.
Treated with drainage and stent.
Jejunojejunostomy rotation and obstruction with pouch dilation and staple
line leak. Laparotomy and repair of both.
Systemic inflammatory response. No leak visible on CT scan. Uneventful
discharge.
Systemic inflammatory response on postoperative day 2 due to an ischemic
perforation of the gastric pouch. This was a revision surgery: band to
bypass. Laparoscopic suture repair.
Ventricular fibrillation developed immediately upon reversal of anesthesia
while the patient was still intubated. Defibrillated successfully and
transferred to THCC for full cardiac workup, including cardiac angiography.
No pathology found. Complete recovery.
Systemic inflammatory response developed on postoperative day 1. Leak or
other cause not visible on CT scan or during laparoscopy. Discharged on
postoperative day 5. Uneventful recovery.

BMI = body mass index; CT = computed tomography; ICU = intensive care unit; SHCC = secondary health care centre; THCC = tertiary health care centre.

Table 6. Reason for readmission to the THCC after discharge from the SHCC
No.

Year

BMI

Sex

Surgery

Day post
discharge

1

2006

46

F

Gastric bypass

33

Perforated jejunojejunostomy that required open repair.

2

2007

53

F

Gastric bypass

15

Staple line leak requiring laparoscopic repair.

3

2007

57

F

Gastric bypass

6

Subcutaneous abscess at operating port site. Drained through port site.

4

2008

37

F

Gastric bypass

3

Severe systemic inflammatory response. No leak demonstrated on CT scan or
at laparoscopy. Discharged 2 days later.

5

2008

41

M

Gastric bypass

6

Moderate systemic inflammatory response. No leak visible on CT scan, but a
suspected “infected hematoma” was drained. No other evidence of leak.
Discharged in 1 week.

6

2008

51

F

Gastric sleeve

7

Staple line leak, upper end. Computed tomography–guided drainage.

7

2009

42

M

Gastric bypass

10

Moderate systemic inflammatory response. Suspected subphrenic abscess on
CT scan. Laparoscopy failed to identify the leak. Full recovery.

8

2009

38

F

Gastric bypass

7

Multiple previous surgeries. Acute bowel obstruction developed distal to the
jejunojejunostomy. Disruption of anastomosis. Laparotomy and repair.

9

2011

41

F

Gastric sleeve

12

Multiple previous surgeries. Enterotomy during laparoscopic adhesion
dissection. Acute bowel obstruction developed postsurgery and disrupted
enterotomy repair. Laparotomy and repair.

Reason for readmission

BMI = body mass index; CT = computed tomography; F = female; M = male; SHCC = secondary health care centre; THCC = tertiary health care centre.

E72

o

J can chir, Vol. 56, N 4, août 2013

RESEARCH

to less than 35 have been proposed as potential definitions
of success of a bariatric surgical procedure. The medical
obesity literature uses actual weight loss and percent body
weight loss. The weight loss results from the present study
are reported using all these outcome measures and show
that the weight loss is robust and maintained for the
4 years of follow-up available in the SHCC. These results
suggest superior weight loss after gastric bypass than gastric band or sleeve.
Limitations
This study has several limitations. It represents the personal series of 1 experienced bariatric surgeon’s minimally

invasive laparoscopic bariatric surgery practice, which is
well beyond the learning curve for bariatric procedures.23
As such, there is no surgeon- or technique-related variability. Less experienced surgeons may not be able to
duplicate these results. This is why it is imperative to
select the SHCC very carefully and provide adequate
training to the preoperative, perioperative and postoperative teams and surgeons who will be caring for these
patients. This is not a randomized study and, as such, it is
subject to all the potential bias of a prospective cohort
study. The perioperative follow-up was adequate, and no
deaths or life-threatening complications could have been
missed. Despite determined efforts of long-term follow-up
for all patients, this was not successful. Finally, resolution
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Fig. 1. Weight loss in kilograms in patients with laparoscopic gastric
bypass at each site. Mean and standard deviation are shown as well
as the number of cases followed-up at each time point. SHCC = secondary health care centre; THCC = tertiary health care centre.
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Fig. 3. Percent excess weight loss in patients with laparoscopic gastric
bypass at each site. Mean and standard deviation are shown as well
as the number of cases followed-up at each time point. SHCC = secondary health care centre; THCC = tertiary health care centre.
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Fig. 2. Percent total body weight loss in patients with laparoscopic
gastric bypass at each site. Mean and standard deviation are shown as
well as the number of cases followed-up at each time point. SHCC =
secondary health care centre;THCC = tertiary health care centre.
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Fig. 4. Comparison of the excess weight loss between the 3 laparoscopic bariatric surgery procedure sat the secondary health centre
(insufficient data to compare the tertiary health care centre. Mean
and standard deviation are shown.
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and improvement of comorbidities were not included in
the analysis, as the aim of this study was to concentrate on
weight loss and morbidity and mortality assessment.

gastric bypass surgery. N Engl J Med 2007;357:753-61.
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