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Abstract

Background: Our objective was to evaluate the efficacy and safety of 
laparoscopic Sleeve Gastrectomy (SG) at 8 years follow-up.

Methods: From May 2004 to November 2006, 64 patients underwent a 
SG. Percentage of excess weight loss (%EWL), % of excess BMI loss (%EBL), 
co-morbidities, Gastroesophageal Reflux Disease (GERD), and complications 
were evaluated at 2 years post-SG according to our database. Results at 8 
years were evaluated according to a patient survey.

Result: A complete record was obtained for 55 patients (85.9%) including 
45 patients who only had a SG and 10 who had a second bariatric procedure 
(7 gastric bypasses, 3 revisional SG). The mean %EWL of 55 patients was 
58.4±18.1% at 2 years and 52.1±19.2% at 8 years; mean %EBL was 
65.1±20.6% at 2 years, 57.2±22.7% at 8 years. Three patients (5.5%) had 
postoperative complications: 2 leaks (3.7%), 1 haemorrhage (1.9%). The long-
term complications reported were trocar site hernias: 3 patients (5.5%). The 
sub-group analysis of 45 patients who only had a SG presented a mean %EWL 
of 59.1±16.6% at 2 years and 50.3±19.6% at 8 years; the mean %EBL was 
66.1 ±18.7% at 2 years and 54.2±22.2% at 8 years. For these 45 patients we 
found a favorable evolution of comorbidities at 8 years follow-up: type 2 diabetes 
mellitus decreased of 46.2%; hypertension decreased of 47.1%; dyslipidemia 
decreased of 50%; sleep apnea syndrome decreased of 68%. But the frequency 
of GERD treated by PPI tripled.

Conclusion: Weight loss was satisfying, improvement of co-morbidities 
was noticed. Few surgical complications were reported, but the frequency of 
GERD increased.

Keywords: Morbid obesity; Sleeve gastrectomy; Long-term results; Re-
sleeve gastrectomy; Gastric bypass

bariatric procedure in France [10]. With experienced surgeons, 
appropriate protocols, and a consistent operative team, SG can be 
performed safely in a free-standing ambulatory surgical centers on 
select “high acuity” patients [11]. SG is gaining popularity and has 
become the procedure of choice for many bariatric surgeons. Long-
term weight loss failure is not uncommon. The preferred revisional 
procedure for these patients is still under debate [12]. Our goal was 
to evaluate the long-term efficacy and safety of SG at 8 years after 
surgery.

Patients and Methods
Patients and study design

From May 2004 to November 2006, 64 consecutive obese patients 
not wishing to have gastric banding or Gastric Bypass (GBP), while 
these techniques were performed in our unit, wished and had a SG 
as a definitive treatment for morbid obesity. At this time, SG was a 
relatively new procedure in France. All procedures were performed 
by the same surgeon (JMC), with large experience in bariatric 
surgery. In all cases, the surgical decision was made in collaboration 
with a multidisciplinary group as later recommended by the « Haute 
Autorité de Santé » (HAS) [13].

Preoperative evaluation and results at 2 years after SG were 
evaluated according to a retrospective study using our prospectively 

Introduction
Usual weight loss cures - as diets, physical activity, behavior 

therapy and pharmacotherapy - have been continuously implemented 
but still have relatively poor long-term success and mainly scarce 
adherence. Bariatric surgery is to date the most effective long term 
treatment for morbid obesity and it has been proven to reduce 
obesity-related co-morbidities, among them nonalcoholic fatty liver 
disease, and mortality [1]. Surgical treatment of morbid obesity has 
significantly changed since the advent of laparoscopy. Many surgical 
procedures with multiple variants have been proposed and presented 
as the treatment of choice for morbid obesity. Laparoscopic Sleeve 
Gastrectomy (SG) was initially proposed as a first step in superobese 
patients while waiting for a definitive bariatric procedure [2]. More 
recently, due to promising short and medium-term results, SG has 
been proposed as the only and definitive treatment for morbid obesity 
by several authors [3-6]. SG is gaining wide spread popularity as a 
definitive bariatric operation that provides satisfactory and durable 
weight loss as well as comorbidity resolution. Weight loss and the 
beneficial effects on comorbidities are equivalent among elderly and 
younger patients. SG should be offered to elderly patients who are 
deemed to be appropriate candidates [7]. Few authors have reported 
long-term results of the SG as definitive treatment of morbid obesity 
[8,9]. However, since 2011, SG has become the most performed 
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collected database. The evaluation at 8 years after SG was carried out 
according to a patient survey from April 2013 to December 2014. 
Patients were asked to complete a questionnaire and to state their 
weight during an office and/or telephone consultation.

Surgical technique
SG was performed according to the previously described 

laparoscopic technique [14], systematically using a 36 French 
calibration tube. The left crus of the diaphragm were consistently 
visualized during the freeing of the greater curvature of the stomach. 
Gastric division was started at the gastric antrum at 6cm from 
the pylorus, and was continued parallel to the calibrating boogie 
positioned along the lesser curvature of the stomach, until reaching 
the angle of Hiss.

Evaluation and evolution of weight loss, co-morbidities, 
and gastroesophageal reflux disease (GERD)

For each patient, the weight used was that recorded after 2 full 
years post-SG (weight during the third year after SG), and that 
recorded after 8 completed years post-SG (weight during the 9th 
year after SG). The evaluation of weight loss was conducted based 
on changes in BMI, changes in the percentage of excess weight loss 
(%EWL), and the percentage of excess BMI loss (%EBL). A calculated 
method was used for the determination of the ideal body weight [11]. 
% EBL uses BMI 25 as the limit of normal, and it is not quite the 

same as % EWL based on the Metropolitan Tables which uses the 
mid-point of the medium fram as their ideal weight [15].

The presence or absence of co-morbidities preoperatively, 
and their persistence or resolution at 2 years and at 8 years, were 
defined by the need for medication to treat Type 2 Diabetes Mellitus 
(T2DM), hypertension, and dyslipidemia. The absence of T2DM 
was confirmed, or not, by a glycated hemoglobin inferior to 6.5% 
without any treatment. All patients had one general practitioner 
referent that watched the evolution of co-morbidities and prescribed 
or not the long-term medical treatment. The preoperative presence 
of Sleep Apnea Syndrome (SAS) was diagnosed by polysomnography 
for all patients. Long-term resolution of SAS was affirmed by 
discontinuation of C-PAP or, for patients not using C-PAP, by the 
bed partner’s observation that apnea did not occur during sleep, 
and/or by good quality restorative sleep combined with absence of 
daytime somnolence. Persistence, development or resolution of 
GERD was confirmed by the need for PPI medication, diagnostic 
confirmation by endoscopy, and/or GERD-associated symptoms 
(heartburn, retrosternal burning and nocturnal cough).

Data were analyzed with SPSS 13.0 software (SPSS Inc., Chicago, 
IL, USA). The results were expressed as mean ± Standard Deviation 
(SD).The comparison of means of continuous variables was 
performed using the Student t test for paired data. A p value <0.05 was 
considered statistically significant. The evolution of co-morbidities 
and GERD were evaluated by Chi2 test for trends.

Results
Patient characteristics

From May 2004 to November 2006, 64 patients underwent SG. A 
complete collected data with a follow-up at 8 years was obtained for 
55 patients (85.9%). Patient characteristics are summarized in Table 
1.

Three patients refused to cooperate. Six patients were lost 
to follow-up. These 9 patients could not be assessed, but were not 
excluded from the study in order to perform calculations based on 
intention to treat of the 55 patients, 10 (18.2%) had a second step, 
another bariatric surgery, due to insufficient weight loss: 7 Gastric 
Bypass (GBP), 3 Revisional Sleeve Gastrectomy (Re-SG). A second 
step procedure was proposed if the %EWL was below 50%, mostly 
with the persistence of comorbidities. Re-SG was proposed to patients 
with gastric tube dilation on upper GI series. The second operation 
was carried out from 17months and up to 46months after the initial 
SG. These 10 patients were included in the study according to the 
methodology used with the intention to treat. Data were analyzed for 
the group of 55 patients, including those who have had a SG alone 
(n=45), a SG followed by a GBP (n=7) and a SG followed by a Re-SG 
(n=3). This composite group will be called “SG and SG + Re-SG and 
SG + GBP” group. The data were also analyzed for the group of 45 
patients who only had SG, which will be called “SG alone” group.

Effectiveness of weight loss
For the “SG alone” group (Table 2), the average BMI was 48.9±8.4 

kg/m² preoperatively, 33.4±5.7 kg/m² at 2 years, and 35.9±6.6 kg/
m² at 8 years. The mean %EWL was 59.1±16.6% at 2 years and the 
mean %EBL was 66.1±18.7% at 2 years. At 8years, the average %EWL 
was 50.3±19.6% and the average %EBL 54.2±22.2%. Comparisons 

Mean ± SD Range

44 females (80%) / 11 males (20%)

Age (years) 41.5±11.1 19-60

Weight (kg) 134.8±29 90-220

BMI (kg /m²) 49.7±9.2 35.5-71.8

Excess weight (kg) 66.3±26.5 30.4-143.6

Table 1: Patient characteristics.

SD: Standard Deviation; BMI: Body Mass Index.

Preoperative 2years 8years

«SG alone» (n=45)

. Mean BMI (kg/m²) (±SD) 48.9±8.4 33.4±5.7 35.9±6.6

Range (kg/m²) 35.7-66.7 23.9-49.6 23.2-53.4

. Mean % EWL (±SD) 59.1±16.6 50.3±19.6

Range (%) 26.3-96.2 14.1±91.4

. Mean % EBL (±SD) 66.1 ± 18.7 54.2±22.2

Range (%) 31.4-106.2 15.4-110.7
«SG and SG+Re-SG and SG+GBP» 

(n=55)
. Mean BMI (kg/m²) (±SD) 49.7±9.2 33.8 ± 6.4 35.4±7.3

Range (kg/m²) 35.5-71.8 23.2-53.2 23.3-55.4

. Mean % EWL (±SD) 58.4±18.1 52.1±19.2

Range (%) 16.6-96.2 14.1-91.4

. Mean % EBL (±SD) 65.1±20.6 57.2±22.7

Range (%) 18.3-106.3 15.9-110.6

Table 2: Results at 2 and 8 years after SG: Progressive change of BMI, %EWL, 
and % EBL.

SG: Sleeve Gastrectomy; Re-SG: Revisional Sleeve Gastrectomy; GBP: 
Gastric Bypass; BMI: Body Mass Index; EWL: Excess Weight Loss; EBL: Excess 
BMI Loss; SD: Standard Deviation.
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at baseline, 2 and 8 years after SG for mean BMI (p=0.035), mean 
%EWL (p=0.015), and mean %EBL (p=0.015), showed a statistically 
significant weight regain between 2 and 8 years after SG.

For the “SG and SG + Re-SG and SG + GBP” group (Table 2), 
the mean BMI was 49.7±9.2 kg/m² preoperatively, 33.8±6.4 kg/m² 
at 2 years, and 35.4±7.3 kg/m² at 8 years. At 2 years, the average 
%EWL was 58.4±18.1% and the average %EBL was 65.1±20.6%.At 
8 years, the average %EWL was 52.1±19.2% and the average %EBL 
was 57.2±22.7%. % Comparisons at baseline, 2 years and 8 years after 
SG for mean BMI (p=0.164), mean %EWL (p=0.181), and mean 
%EBL (p=0.171), did not show a statistically significant weight regain 
between 2 and 8 years after SG.

Six patients (9.4%) were lost to follow up, 3 patients (4.6%) refused 
to cooperate, and 10 patients (15.4%) required additional bariatric 
surgery. These 19 patients should be considered as failures of SG and 
grouped with the group of patients who achieved a %EWL less than 
50% according to Reinhold’s criteria [16]. At 2 years, the objective 
failure rate was 42.2%. It was 54.7% at 8 years. Therefore, 45.3% of SG 
followed for 8 years was an objective success (Table 3&4).

Evolutions of co-morbidities and Gastroesophageal 
Reflux Disease (GERD) 

The evolution of co-morbidities in “SG alone” group and “SG 
and SG + Re-SG and SG + GBP” group are reported in Table 5. We 
found a decrease in the frequency of hypertension, SAS, T2DM, 
and dyslipidemia in both groups at 8 years. Eight full years after the 

initial SG, and for the group “SG alone”, T2DM decreased by 46.2%, 
hypertension decreased by 47.1%, dyslipidemia decreased by 50% 
and SAS decreased by 68%. In addition, for the “SG alone” group, 
the frequency of GERD medically treated by PPI tripled (Table 5). 
No revisional surgery was performed for GERD dependant to PPI 
treatment. All patients with GERD were alleviated with PPI.

Postoperative and late complications
No death was reported at 8 years after SG. Three major 

postoperative complications (5.5%) required urgent re-operation: 
2 leaks from the gastric staple line (3.7%), 1 staple line hemorrhage 
(1.9%). The only complication reported on the long term was the 
trocar site hernia. Three patients (5.5%) presented a trocar site hernia 
at the site of extraction of the resected stomach on a 15mm trocar. 
Patients were operated between 10 and 34 months after the initial SG.

Discussion
The present study, which includes patients with a high BMI 

(mean BMI of 49.7kg/m²), shows weight loss profile at 8 years after SG 
evoking some results obtained after GBP [17-21]. Indeed, for patients 
who had SG as the only bariatric treatment, we found at 8 years an 
average reduction in BMI of 13kg/m2, an average %EWL of 50.3% and 
an average %EBL of 54.2%. Both postoperative and late complications 
frequency reached 5.5%. Obesity related co-morbidities were 
decreased: 46.2% decrease for T2DM, 47.1% for hypertension, 50% 
for dyslipidemia, and 68% for SAS. But the frequency of GERD in our 
patients has tripled.

We report that 45.3% of patients who had SG and followed up 
to 8 years were objectively considered as a success. The possible 
selection bias that can be linked to the 3 patients who refused to 
cooperate and the other 6 patients lost to follow-up was corrected 
by the intention to treat. However, considering all patients lost to 
follow-up as failures is probably a bit incorrect. In our experience, the 
whole lifestyle change after SG explains that some operated patients 
reorganize their lives away from their surgical area. This reflects the 
reality of this chronic disease, as patients even with good results tend 
to change their work, home address and city. So our reported success 
rate is probably underestimated. As reported by Langer et al. [22], 
our study underlines the benefit of proposing a second operation in 
case of poor weight loss after SG, thus improving the efficiency of 
weight loss. GBP, or biliopancreatic diversion with duodenal switch 
[2], may be proposed in the absence of an expansion of the gastric 
tube, and Re-SG may be an option if dilatation of the gastric tube is 
evidenced. Note that patients in a situation of failure are not always 
motivated to undergo a second bariatric surgery. That is why, in our 
study, the timing of the second bariatric intervention ranged from 17 
to 46 months after the initial SG. For the composite group “SG and 
SG + Re-SG and SG + GBP” (n=55), we found at 8 years, an average 
reduction in BMI of 14.3 kg/m² vs. 13kg/m² for the group “SG alone” 
(n=45). This is in favour of the efficiency of the second step in case 
of insufficient weight lost after SG alone. We also noted a post-SG 
weight regain, after a nadir at 2 years, while Himpens et al. reported 
this starting at 3 years [8]. This suggests that we have to strengthen 
monitoring patients’ compliance with lifestyle changes and regular 
physical activity at 2 years after the SG. Our current strategy is to 
focus on patient education with our dietary experts six months before 
surgery, allowing an easier dietary control following surgery.

Success Failure

Evaluated Patients: 
n=55

n=37 n=18
SG alone with %EWL 

≥50%: n=37
SG alone with %EWL 

<50%: n=8
SG + Re-SG: n= 3

SG + GBP: n=7

Impossible 
Evaluation: n=9

n=9

Lost to follow-up: n=6

Refuse to cooperate: n=3

Total = 64 37/64 = 57.8% 27/64 = 42.2%

Table 3: Objective Success at 2 years after SG (calculation based on intention 
to treat).

SG: Sleeve Gastrectomy; Re-SG: Revisional Sleeve Gastrectomy; GBP:Gastric 
Bypass; EWL: Excess Weight Loss.

Success Failure

Evaluated Patients: 
n=55

n=29 n=26
SG alone with %EWL 

≥50%: n=29
SG alone with %EWL 

<50%: n=16
SG + Re-SG: n=3

SG + GBP: n=7

Impossible 
Evaluation: n=9

n=9

Lost to follow-up: n=6

Refuse to cooperate: n=3

Total=64 29/64 = 45.3% 35/64 = 54.7%

Table 4: Objective Success at 8 years from SG (calculation based on intention 
to treat).

SG: Sleeve Gastrectomy; Re-SG: Revisional Sleeve Gastrectomy; GBP: Gastric 
Bypass; EWL: Excess Weight Loss.
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The long-term efficacy of SG on weight loss and reduction of co-
morbidities [23,24], the technical ease of the surgical procedure and the 
absence of malabsorption explain the major interest shown by French 
bariatric surgeons for this technique. This should hypothetically lead 
to a decrease in obesity related mortality for patients who had SG, 
as it has been demonstrated after GBP [18]. The mechanisms of the 
effectiveness of SG are still incompletely understood. The efficiency 
of SG is related to gastric volume reduction, as was shown by the 
effectiveness of a Re-SG when SG failure was due to an expansion of 
the gastric tube [25,26]. The SG also has a hormonal effect, because 
it is responsible for a decrease in the secretion of the orexigenic 
hormone “ghrelin” [27]. If the resolution of hypertension is directly 
related to weight loss after SG, the disappearance of T2DM is not 
only related to weight loss but also has a hormonal origin [23,24]. 
It may be that rapid gastric emptying may allow ingested material to 
proceed to the ileumun digested and there stimulate endocrine cells 
ecretion of GLP-1. Different reviews underlined metabolic changes 
and diabetes remission after GBP which stimulate endocrine cells 
ecretion of GLP-1 [28-31].

The risk of complications after SG is low [32,33]. In particular, 
we had 5.5% postoperative complication rate, 5.5% late complication 
rate, and these results underlying the fact that we have achieved 
this intervention in patients with high BMI. Three patients (5.5%) 
presented a trocar site hernia. It occurred at the site of extraction 
of the resected stomach, on a 15mm trocar. Nevertheless, at the 
trocar site, aponevrosis was systematically closed by non-absorbable 
sutures. Weight loss coupled with nutritional changes and large 
trocar site contributed to the development of these incisional hernias. 
The complication rate after SG in our series is consistent with those 
observed in the literature [19,33,34] ranging from 3.2% to 14.3%, with 
a mortality rate ranging from 0% to 3.3% and zero in our study. The 
most common complication is the occurrence of proximal gastric 
fistulas with varying frequency, according to a review by Braghetto et 
al. [19], ranging from 0% to 8% (mean: 1.5%±2.1%). While the distal 
leaks are less frequent and ranging from 0% to 6.6% of cases (mean: 
0.5%±1.2%) [19,23,35-40]. A leak rate of 2/55 patients may seem 
high, but this shows data at the beginning of our experience. Our leak 

rate for the past four years is less than 1%. Stroh et al. [41] Reported 
recently that leaks after SG decrease with the learning curve. For 
some authors, the use of a larger calibration boogie size can reduce 
the incidence of fistula [42-45].

In our study, 8 years after SG, the frequency of GERD has tripled. 
This increase may seem high, but it is well controlled by PPI. No case 
of GERD has required the conversion of a SG to GBP because of the 
ineffectiveness of medical treatment with PPI. The physiopathological 
mechanism involved in GERD after SG is certainly related to 
anatomical changes at the esophago-gastric junction that alter the 
anti-reflux mechanism of the cardia [46]. The fibers of the lower 
esophageal sphincter can be transected during SG, with consequent 
hypotension of the lower esophageal sphincter [46]. In addition, the 
new gastric tube has a volume of less than 200ml [23], and an intact 
pylorus, results in increase of intra gastric pressure causing GERD 
and dilatation of the cardia. Thus Lazoura et al. [46] suggested that 
the anatomical changes caused by the SG led to this complication. 
Finally, our outcomes considering SAS have limitations because 
patients were not assessed using polysomnography leading to over 
evaluate rate of remission of SAS.

Our study has some limits: it is retrospective and non-randomized. 
Changes in quality of life, vitamin and iron deficiencies have not been 
evaluated. The small size of our series is due to the recent nature of 
the SG [14,23,24,32, 33,36,39,47]. Our results are comparable to other 
published studies [9,48]. Prospective randomized studies with long 
follow-up comparing the SG to GBP are needed in order to better 
assess the risk-benefit ratio.

Conclusion
At 8-year post-SG, weight loss was efficient according to 

Reinhold’s criteria [16], and few surgical complications were reported 
in the short and long term. In case of insufficient weight loss after SG, 
patients may benefit from a second surgery: GBP may be proposed 
in the absence of an expansion of the gastric tube, and Re-SG may be 
an option if dilatation of the gastric tube is evidenced. Weight regain 
between 2 and 8 years after SG also suggests strengthening patients’ 
compliance with lifestyle changes and regular physical activity in the 

Preoperative 2 years 8 years *p

«SG alone» (n=45)

Hypertension 17/45 (37.8%) 7/45 (15.6%) 9/45 (20%) 0.02

SAS 25/45 (55.6%) 7/45 (15.6%) 8/45 (17.8%) <0.001

T2DM 13/45 (28.9%) 4/45 (8.9%) 7/45 (15.6%) 0.03

Dyslipidemia 12/45 (26.7%) 4/45 (8.9%) 6/45 (13.3%) 0.042

GERD 5/45 (11.1%) 6/45 (13.3%) 15/45 (33.3%) 0.008

«SG and SG + Re-SG and SG + GBP» (n=55)

Hypertension 19/55 (34.5%) 8/55 (14.5%) 10/55 (18.8%) 0.006

SAS 27/55 (52.8%) 8/55 (14.5%) 9/55 (16.4%) <0.001

T2DM 14/55 (25.5%) 5/55 (9.1%) 8/55 (14.5%) 0.009

Dyslipidemia 12/55 (21.8%) 4/55 (7.3%) 7/55 (10.9%) 0.049

GERD 6/55 (10.9%) 7/55 (12.7%) 15/55 (27.3%) 0.013

Table 5: Evolution of co-morbidities and development of GERD after SG (calculations with the Chi2 test for trend).

*Chi2 test; SG: Sleeve Gastrectomy; Re-SG: Revisional Sleeve Gastrectomy; GBP: Gastric Bypass; GERD: Gastro-Oesophageal Reflux Disease; SAS: Sleep Apnea 
Syndrome; T2DM: Type 2 Diabetes Mellitus.
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long term. This can improve and sustain the effectiveness of the SG.
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13. Haute Autorité de Santé. Obésité: prise en charge chirurgicale chez l’adulte. 
Recommandations de bonne pratique. Saint- Denis La Plaine: HAS; 2009.

14. Catheline JM, Cohen R, Khochtali I, Bihan H, Reach G, Benamouzig R, et 

al. Treatment of super super morbid obesity by sleeve gastrectomy. Presse 
Med. 2006; 35: 383-387.

15. Deitel M, Gawdat K, Melissas J. Reportingweightloss 2007. ObesSurg. 2007; 
17: 565-568.

16. Reinhold RB. Critical analysis of long term weight loss following gastric 
bypass. SurgGynecolObstet 1982; 155: 385-394.

17. Mechanick JI, Youdim A, Jones DB. American Association of Clinical 
Endocrinologists; Obesity Society; American Society for Metabolic & 
Bariatric Surgery. Clinical practice guidelines for the perioperative nutritional, 
metabolic, and nonsurgical support of the bariatric surgery patient -2013 
update: cosponsored by American Association of Clinical Endocrinologists, 
The Obesity Society, and American Society for Metabolic and Bariatric 
Surgery. Obesity (Silver Spring). 2013; 21: S1-27.

18. Adams TD, Gress RE, Smith SC, Halverson RC, Simper SC, Rosamond WD, 
et al. Long-term mortality after gastric bypass surgery. NEngl J Med 2007; 
357: 753-761.

19. Braghetto I, Csendes A, Lanzarini E, Papapietro K, Cárcamo C, Molina 
JC. Is laparoscopic sleeve gastrectomy an acceptable primary bariatric 
procedure in obese patients? Early and 5-year postoperative results. 
SurgLaparoscEndoscPercutan Tech. 2012; 22: 479-486.

20. Franco JV, Ruiz PA, Palermo M, Gagner M. A review of studies comparing 
three laparoscopic procedures in bariatric surgery: sleeve gastrectomy, 
Roux-en-Y gastric bypass and adjustable gastric banding. ObesSurg. 2011; 
21: 1458-1468.

21. Hauser DL, Titchner RL, Wilson MA, Eid GM. Long term outcome of 
laparoscopic Roux-en-Y gastric bypass in US veterans. ObesSurg. 2010; 20: 
283-289.

22. Langer FB, Bohdjalian A, Shakeri-Leidenmühler S, Schoppmann SF, Zacherl 
J, Prager G. Conversion from sleeve gastrectomy to Roux-en-Y gastric 
bypass. Indications and outcome. ObesSurg. 2010; 20: 835-840.

23. Gagner M, Deitel M, Kalberer TL, Erickson AL, Crosby RD. The Second 
International Consensus Summit for Sleeve Gastrectomy, March 19-21, 
2009. SurgObesRelat Dis. 2009; 5: 476-485.

24. Gagner M, Deitel M, Erickson AL, Crosby RD. Survey on Laparoscopic 
Sleeve Gastrectomy (LSG) at the Fourth International Consensus Summit on 
Sleeve Gastrectomy.ObesSurg. 2013; 23: 2013-2017.

25. Iannelli A, Schneck AS, Noel P, Ben Amor I, Krawczykowski D, Gugenheim 
J. Re-sleeve gastrectomy for failed laparoscopic sleeve gastrectomy: a 
feasabilitysutdy. ObesSurg. 2011; 21: 832-835.

26. Catheline JM, Fysekidis M, Bihan H, Boschetto A, Dbouk R, Cohen R. 
Better Results in Weight Loss after the Second Gastrectomy in Re-Sleeve 
Gastrectomy. J ObesWeig los Ther. 2011; 1: 107.

27. Cohen R, Uzzan B, Bihan H, Khochtali I, Reach G, Catheline JM. Ghrelin 
levels and sleeve gastrectomy in super-super-obesity. ObesSurg. 2005; 15: 
1501-1502.

28. Kaska Ł, Proczko M, Kobiela J, Stefaniak TJ, Śledzinski Z. Dynamics of type 
2 diabetes mellitus laboratory remission after Roux-en-Y gastric bypass in 
patients with body mass index lower than 35 kg/m2 and higher than 35 kg/
m2 in a 3-year observation period. WideochirInne Tech Maloinwazyjne. 2014; 
9: 523-530.

29. Lee WJ, Almulaifi AM, Tsou JJ, Ser KH, Lee YC, Chen SC. Duodenal-jejunal 
bypass with sleeve gastrectomy versus the sleeve gastrectomy procedure 
alone: the role of duodenal exclusion. SurgObesRelat Dis. 2015; 11: 765-770.

30. Musella M, Apers J, Rheinwalt K, Ribeiro R, Manno E, Greco F, et al. Efficacy 
of Bariatric Surgery in Type 2 Diabetes Mellitus Remission: the Role of Mini 
Gastric Bypass/One Anastomosis Gastric Bypass and Sleeve Gastrectomy 
at 1 Year of Follow-up. A European survey. ObesSurg. 2016: 26; 933-940.

31. Yu H, Zhou J, Bao Y, Pin Zhang, Lu W, Jia W. “Dual-remission” after Roux-
en-Y gastric bypass surgery: Glycemic variability cannot always be improved 
in Chinese obese patients with type 2 diabetes. SurgObesRelat Dis. 2015; 
S1550-7289.

32. Basso N, Casella G, Rizzello M. Laparoscopic sleeve gastrectomy as a first 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4248209/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4248209/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4248209/
https://www.ncbi.nlm.nih.gov/pubmed/10757900
https://www.ncbi.nlm.nih.gov/pubmed/10757900
https://www.ncbi.nlm.nih.gov/pubmed/10757900
https://www.ncbi.nlm.nih.gov/pubmed/19280267
https://www.ncbi.nlm.nih.gov/pubmed/19280267
https://www.ncbi.nlm.nih.gov/pubmed/19280267
https://www.ncbi.nlm.nih.gov/pubmed/19636644
https://www.ncbi.nlm.nih.gov/pubmed/19636644
https://www.ncbi.nlm.nih.gov/pubmed/19636644
https://www.ncbi.nlm.nih.gov/pubmed/19636644
https://www.ncbi.nlm.nih.gov/pubmed/17894158
https://www.ncbi.nlm.nih.gov/pubmed/17894158
https://www.ncbi.nlm.nih.gov/pubmed/19081482
https://www.ncbi.nlm.nih.gov/pubmed/19081482
https://www.ncbi.nlm.nih.gov/pubmed/19081482
https://www.ncbi.nlm.nih.gov/pubmed/25223870
https://www.ncbi.nlm.nih.gov/pubmed/25223870
https://www.ncbi.nlm.nih.gov/pubmed/25223870
https://www.ncbi.nlm.nih.gov/pubmed/20622654
https://www.ncbi.nlm.nih.gov/pubmed/20622654
https://www.ncbi.nlm.nih.gov/pubmed/21890430
https://www.ncbi.nlm.nih.gov/pubmed/21890430
https://www.ncbi.nlm.nih.gov/pubmed/21890430
http://www.automesure.com/library/pdf/DP-cnam-chir-obesite-2013.pdf
http://www.automesure.com/library/pdf/DP-cnam-chir-obesite-2013.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28456510
https://www.ncbi.nlm.nih.gov/pubmed/28456510
https://www.ncbi.nlm.nih.gov/pubmed/28456510
https://www.ncbi.nlm.nih.gov/pubmed/28891022
https://www.ncbi.nlm.nih.gov/pubmed/28891022
https://www.ncbi.nlm.nih.gov/pubmed/28891022
https://www.has-sante.fr/portail/upload/docs/application/pdf/2011-12/recommandation_obesite_-_prise_en_charge_chirurgicale_chez_ladulte.pdf
https://www.has-sante.fr/portail/upload/docs/application/pdf/2011-12/recommandation_obesite_-_prise_en_charge_chirurgicale_chez_ladulte.pdf
https://www.ncbi.nlm.nih.gov/pubmed/16550126
https://www.ncbi.nlm.nih.gov/pubmed/16550126
https://www.ncbi.nlm.nih.gov/pubmed/16550126
https://www.ncbi.nlm.nih.gov/pubmed/17658011
https://www.ncbi.nlm.nih.gov/pubmed/17658011
https://www.ncbi.nlm.nih.gov/pubmed/7051382
https://www.ncbi.nlm.nih.gov/pubmed/7051382
https://www.ncbi.nlm.nih.gov/pubmed/17715409
https://www.ncbi.nlm.nih.gov/pubmed/17715409
https://www.ncbi.nlm.nih.gov/pubmed/17715409
https://www.ncbi.nlm.nih.gov/pubmed/23238373
https://www.ncbi.nlm.nih.gov/pubmed/23238373
https://www.ncbi.nlm.nih.gov/pubmed/23238373
https://www.ncbi.nlm.nih.gov/pubmed/23238373
https://www.ncbi.nlm.nih.gov/pubmed/21455833
https://www.ncbi.nlm.nih.gov/pubmed/21455833
https://www.ncbi.nlm.nih.gov/pubmed/21455833
https://www.ncbi.nlm.nih.gov/pubmed/21455833
https://www.ncbi.nlm.nih.gov/pubmed/20049654
https://www.ncbi.nlm.nih.gov/pubmed/20049654
https://www.ncbi.nlm.nih.gov/pubmed/20049654
https://www.ncbi.nlm.nih.gov/pubmed/20393810
https://www.ncbi.nlm.nih.gov/pubmed/20393810
https://www.ncbi.nlm.nih.gov/pubmed/20393810
https://www.ncbi.nlm.nih.gov/pubmed/19632647
https://www.ncbi.nlm.nih.gov/pubmed/19632647
https://www.ncbi.nlm.nih.gov/pubmed/19632647
https://www.ncbi.nlm.nih.gov/pubmed/23912263
https://www.ncbi.nlm.nih.gov/pubmed/23912263
https://www.ncbi.nlm.nih.gov/pubmed/23912263
https://www.ncbi.nlm.nih.gov/pubmed/20924713
https://www.ncbi.nlm.nih.gov/pubmed/20924713
https://www.ncbi.nlm.nih.gov/pubmed/20924713
https://www.omicsonline.org/open-access/better-results-in-weight-loss-after-the-second-gastrectomy-in-re-sleeve-gastrectomy-2165-7904.1000107.php?aid=3310
https://www.omicsonline.org/open-access/better-results-in-weight-loss-after-the-second-gastrectomy-in-re-sleeve-gastrectomy-2165-7904.1000107.php?aid=3310
https://www.omicsonline.org/open-access/better-results-in-weight-loss-after-the-second-gastrectomy-in-re-sleeve-gastrectomy-2165-7904.1000107.php?aid=3310
https://www.ncbi.nlm.nih.gov/pubmed/16354535
https://www.ncbi.nlm.nih.gov/pubmed/16354535
https://www.ncbi.nlm.nih.gov/pubmed/16354535
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4280414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4280414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4280414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4280414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4280414/
https://www.ncbi.nlm.nih.gov/pubmed/25813754
https://www.ncbi.nlm.nih.gov/pubmed/25813754
https://www.ncbi.nlm.nih.gov/pubmed/25813754
https://www.ncbi.nlm.nih.gov/pubmed/26341086
https://www.ncbi.nlm.nih.gov/pubmed/26341086
https://www.ncbi.nlm.nih.gov/pubmed/26341086
https://www.ncbi.nlm.nih.gov/pubmed/26341086
https://www.researchgate.net/publication/283341657_Dual-Remission_after_Roux-en-Y_Gastric_Bypass_Surgery_Glycemic_Variability_cannot_always_be_Improved_in_Chinese_Obese_Patients_with_Type_2_Diabetes
https://www.researchgate.net/publication/283341657_Dual-Remission_after_Roux-en-Y_Gastric_Bypass_Surgery_Glycemic_Variability_cannot_always_be_Improved_in_Chinese_Obese_Patients_with_Type_2_Diabetes
https://www.researchgate.net/publication/283341657_Dual-Remission_after_Roux-en-Y_Gastric_Bypass_Surgery_Glycemic_Variability_cannot_always_be_Improved_in_Chinese_Obese_Patients_with_Type_2_Diabetes
https://www.researchgate.net/publication/283341657_Dual-Remission_after_Roux-en-Y_Gastric_Bypass_Surgery_Glycemic_Variability_cannot_always_be_Improved_in_Chinese_Obese_Patients_with_Type_2_Diabetes


Ann Obes Disord 2(1): id1020 (2017)  - Page - 06

Catheline JM Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

stage or définitive intent in 300 consecutive cases. SurgEndosc. 2011; 25: 
3540-3550.

33. Nocca D, Krawczykowsky D, Bomans B, Noël P, Picot MC, Blanc PM, et al. A 
prospective multicenter study of 163 sleeve gastrectomies: results at 1 and 2 
years. ObesSurg. 2008; 18: 560-565.

34. Langer FB, Bohdjalian A, Shakeri-Leidenmühler S, Schoppmann SF, Zacherl 
J, Prager G. Sleeve gastrectomy as sole and definitive bariatric procedure: 
5-year results for weight loss and ghrelin. ObesSurg. 2010; 20: 835-840.

35. Catheline JM, Fysekidis M, Dbouk R. Weight loss after sleeve gastrectomy in 
super superobesity. J Obes 2012; 2012: 959260.

36. Consten EC, Gagner M, Pomp A, Inabnet WB. Decreased bleeding after 
laparoscopic sleeve gastrectomy with or without duodenal switch for 
morbid obesity using a stapled buttressed absorbable polymer membrane. 
ObesSurg. 2004; 14: 1360-1366.

37. D’Hondt M, Vanneste S, Pottel H, Devriendt D, Van Rooy F, Vansteenkiste 
F. Laparoscopic sleeve gastrectomy as a single-stage procedure for the 
treatment of morbid obesity and the resulting quality of life, resolution of 
comorbidities, food tolerance, and 6-year weight loss. SurgEndosc. 2011; 25: 
2498-2504.

38. Rawlins L, Rawlins MP, Brown CC, Schumacher DL. Sleeve gastrectomy: 
5-year outcomes of a single institution. SurgObesRelat Dis. 2013; 9: 21-25.

39. Chazelet C, Verhaeghe P, Perterli R, Fennich S, Topart R, Houdart R, et 
al. Longitudinal sleeve gastrectomy as a stand-alone bariatric procedure: 
Results of a multicenter retrospective study. J Chir (Paris). 2009; 146: 368-
372.

40. Csendes A, Braghetto I, Leon P, Burgos AM. Management of leaks after 
laparoscopic sleeve gastrectomy in patients with obesity. J GastrointestSurg. 
2010; 14: 1343-1348.

41. Stroh C, Kockerling F, Volker L, Frank B, Stefanie W, Christian K, et al. 
Results of more than 11800 sleeve gastrectomies: data analysis of the 
german bariatric surgery registry. Ann Surg. 20016; 263: 949-955.

42. Gagner M. Leaks after sleeve gastrectomy are associated with smaller 
bougies: prevention and treatment strategies. SurgLaparoscEndoscPercutan 
Tech. 2010; 20: 166-169.

43. SaifT, Strain GW, Dakin G, Gagner M, Costa R, Pomp A. Evaluation of 
nutrient status after laparoscopic sleeve gastrectomy 1, 3, and 5 years after 
surgery. SurgObesRelat Dis. 2012; 8: 542-547.

44. Santoro S. Technical aspects in sleeve gastrectomy. ObesSurg. 2007; 17: 
1534-1535.

45. Strain GW, Saif T, Gagner M, Rossidis M, Dakin G, Pomp A. Cross-sectional 
review of effects of laparoscopic sleeve gastrectomy at 1, 3, and 5 years. 
SurgObesRelat Dis. 2011; 7: 714-719.

46. Lazoura O, Zacharoulis D, Triantafyllidis G, Fanariotis M, Sioka E, 
Papamargaritis D, et al. Symptoms of gastroesophageal reflux following 
laparoscopic sleeve gastrectomy are related to the final shape of the sleeve 
as depicted by radiology. ObesSurg. 2011; 21: 295-299.

47. Catheline JM1, Fysekidis M, Bachner I, Bihan H, Kassem A, Dbouk R, et 
al. Five-year results of sleeve gastrectomy.J ViscSurg. 2013; 150: 307-312.

48. Alvarenga ES, Lo Menzo E, Szomstein S, Rosenthal RJ. Safety and efficacy of 
1020 consecutive laparoscopic sleeve gastrectomies performed as a primary 
treatment modality for morbid obesity. A single-center experience from 
the metabolic and bariatric surgical accreditation quality and improvement 
program.SurgEndosc. 2016; 30: 2673-2678.

Citation: Catheline JM, Schoucair N, Dbouk R, Bendacha Y, Romero R, Bonnel C, et al. Eight-Year Results of 
Laparoscopic Sleeve Gastrectomy. Ann Obes Disord. 2017; 2(1): 1020.

Ann Obes Disord - Volume 2 Issue 1 - 2017
Submit your Manuscript | www.austinpublishinggroup.com 
Catheline et al. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/18317859
https://www.ncbi.nlm.nih.gov/pubmed/18317859
https://www.ncbi.nlm.nih.gov/pubmed/18317859
https://www.ncbi.nlm.nih.gov/pubmed/20094819
https://www.ncbi.nlm.nih.gov/pubmed/20094819
https://www.ncbi.nlm.nih.gov/pubmed/20094819
https://www.hindawi.com/journals/jobe/2012/959260/
https://www.hindawi.com/journals/jobe/2012/959260/
https://www.ncbi.nlm.nih.gov/pubmed/15603652
https://www.ncbi.nlm.nih.gov/pubmed/15603652
https://www.ncbi.nlm.nih.gov/pubmed/15603652
https://www.ncbi.nlm.nih.gov/pubmed/15603652
https://www.ncbi.nlm.nih.gov/pubmed/21359900
https://www.ncbi.nlm.nih.gov/pubmed/21359900
https://www.ncbi.nlm.nih.gov/pubmed/21359900
https://www.ncbi.nlm.nih.gov/pubmed/21359900
https://www.ncbi.nlm.nih.gov/pubmed/21359900
https://www.ncbi.nlm.nih.gov/pubmed/23201209
https://www.ncbi.nlm.nih.gov/pubmed/23201209
https://www.ncbi.nlm.nih.gov/pubmed/19762021?otool=unibaslib
https://www.ncbi.nlm.nih.gov/pubmed/19762021?otool=unibaslib
https://www.ncbi.nlm.nih.gov/pubmed/19762021?otool=unibaslib
https://www.ncbi.nlm.nih.gov/pubmed/19762021?otool=unibaslib
https://www.ncbi.nlm.nih.gov/pubmed/20567930
https://www.ncbi.nlm.nih.gov/pubmed/20567930
https://www.ncbi.nlm.nih.gov/pubmed/20567930
https://www.ncbi.nlm.nih.gov/pubmed/26727093
https://www.ncbi.nlm.nih.gov/pubmed/26727093
https://www.ncbi.nlm.nih.gov/pubmed/26727093
https://www.ncbi.nlm.nih.gov/pubmed/20551815
https://www.ncbi.nlm.nih.gov/pubmed/20551815
https://www.ncbi.nlm.nih.gov/pubmed/20551815
https://www.ncbi.nlm.nih.gov/pubmed/22398110
https://www.ncbi.nlm.nih.gov/pubmed/22398110
https://www.ncbi.nlm.nih.gov/pubmed/22398110
https://www.ncbi.nlm.nih.gov/pubmed/18219786
https://www.ncbi.nlm.nih.gov/pubmed/18219786
https://www.ncbi.nlm.nih.gov/pubmed/22014484
https://www.ncbi.nlm.nih.gov/pubmed/22014484
https://www.ncbi.nlm.nih.gov/pubmed/22014484
https://www.ncbi.nlm.nih.gov/pubmed/21165778
https://www.ncbi.nlm.nih.gov/pubmed/21165778
https://www.ncbi.nlm.nih.gov/pubmed/21165778
https://www.ncbi.nlm.nih.gov/pubmed/21165778
https://www.ncbi.nlm.nih.gov/pubmed/24060743
https://www.ncbi.nlm.nih.gov/pubmed/24060743
https://www.ncbi.nlm.nih.gov/pubmed/26541727
https://www.ncbi.nlm.nih.gov/pubmed/26541727
https://www.ncbi.nlm.nih.gov/pubmed/26541727
https://www.ncbi.nlm.nih.gov/pubmed/26541727
https://www.ncbi.nlm.nih.gov/pubmed/26541727

	Title
	Abstract
	Introduction
	Patients and Methods
	Patients and study design
	Surgical technique
	Evaluation and evolution of weight loss, co-morbidities, and gastroesophageal reflux disease (GERD)

	Results
	Patient characteristics
	Effectiveness of weight loss
	Evolutions of co-morbidities and Gastroesophageal Reflux Disease (GERD) 
	Postoperative and late complications

	Discussion
	Conclusion
	Ethical Approval
	Informed Consent
	Contributors
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

