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Five-year outcomes after surgery for class 1 
obesity: a retrospective analysis of a Canadian 
bariatric centre’s experience

Background: There is a paucity of literature exploring the role of bariatric surgery in 
class 1 obesity. We evaluated the 5-year outcomes after bariatric surgery in patients 
with class  1 obesity, assessing weight loss, resolution/reduction of obesity-related 
comorbidities, morbidity and mortality.

Methods: We performed a single-centre retrospective analysis of patients who 
underwent bariatric surgery (laparoscopic sleeve gastrectomy [LSG] or laparoscopic 
Roux-en-Y gastric bypass [LRYGB)]) for class 1 obesity (body mass index [BMI] 30.0–
34.9) between January 2012 and February 2019.

Results: Thirty-seven patients (35 [95%] female, mean age 44.5 yr [standard error 
(SE) 11.3 yr], mean preoperative BMI 33.1) were included, of whom 32 underwent 
LSG and 5 underwent LRYGB. Thirty-five patients were followed for 5 years post-
operatively, achieving a mean BMI of 25.6 (SE 1.2) and excess weight loss of 89.4% 
(SE 15.1%). Remission of hypertension was achieved in 5 of 12 patients (42%), and 
remission of dyslipidemia was achieved in 7 of 11 patients (64%). Of the 11 patients 
with diabetes, 7 underwent LSG and 4, LRYGB. At 5 years postoperatively, the mean 
glycosylated hemoglobin concentration was 6.3%. Four patients in the LSG group 
developed de novo reflux, 1 patient required conversion to LRYGB, and 1 patient 
with sleeve stenosis required endoscopic dilatation. There were no deaths in either 
patient group.

Conclusion: At our centre, bariatric surgery for class 1 obesity was safe and had long-
term efficacy, with remission or reduction of related comorbidities. Prospective con-
trolled trials are required to confirm these results.

Contexte  : Il existe peu de données sur le recours à la chirurgie bariatrique en cas 
d’obésité de classe 1. Nous avons étudié les effets à 5 ans chez cette population en 
évaluant la perte de poids, la rémission ou l’amélioration des comorbidités et les taux 
de morbidité et de mortalité associés à l’obésité.

Méthodes : Notre analyse rétrospective monocentrique portait sur des patients trai-
tés en chirurgie bariatrique (gastrectomie longitudinale laparoscopique [GLL] ou 
dérivation gastrique de Roux-en-Y par laparoscopie) pour une obésité de classe  1 
(indice de masse corporelle [IMC] 30,0–34,9) entre janvier 2012 et février 2019.

Résultats  : Des 37 patients inclus (35 femmes [95 %], âge moyen 44,5 ans [erreur 
type (ET) 11,3 ans], IMC préopératoire moyen 33,1), 32 avaient subi une GLL (dont 
7 diabétiques), et 5, une dérivation gastrique (dont 4 diabétiques). Cinq ans après 
l’intervention, l’IMC moyen des 35 patients encore suivis s’élevait à 25,6 (ET 1,2), 
avec une perte de 89,4 % de l’excès de poids (ET 15,1 %). L’hypertension et la dyslipi-
démie avaient disparu chez 5 patients sur 12 (42 %) et 7 patients sur 11 (64 %), respec-
tivement. Le taux d’hémoglobine glyquée moyen des patients diabétiques s’élevait 
alors à 6,3 %. Dans le groupe GLL, il y a eu 4 reflux gastro-œsophagiens de novo et 
1 sténose, traitée par dilatation endoscopique. Une dérivation gastrique s’est égale-
ment imposée dans 1 cas. Aucun décès n’est survenu dans l’un ou l’autre des groupes.

Conclusion : Dans notre centre, la chirurgie bariatrique en cas d’obésité de classe 1 
était sûre, efficace à long terme et permettait la rémission ou l’amélioration des 
comorbidités. Ces résultats doivent être confirmés par des études prospectives 
 contrôlées.
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D espite national awareness and multiple campaigns 
highlighting the importance of maintaining an 
ideal body weight, the proportion of Canadians 

with a body mass index (BMI) greater than 30 continues to 
increase.1–4 Since bariatric surgery has proven to be the 
most effective treatment modality for obesity,5 indications 
to perform bariatric surgery in patients with class 1 obesity 
should be based on comorbidities and the metabolic and 
psychologic burden of obesity, and then on BMI.2,5 This 
approach has been recommended by the International 
Federation for the Surgery of Obesity and Metabolic 
Disorders.2

Despite documentation of long-term failure of nonsur-
gical treatment modalities,5,6 the American Society for 
Metabolic and Bariatric Surgery released position state-
ments in 2013 and 2018 regarding the lack of evidence 
supporting the efficacy of bariatric surgery for class 1 obes-
ity.5,7 However, surgery provides efficient long-term man-
agement, and, as such, this position has been challenged.8,9

The benefits and safety of bariatric surgery for class 1 
obesity have been reported.10–15 However, data on long-term 
outcomes are lacking. Thus, we evaluated the 5-year out-
comes after bariatric surgery in patients with class 1 obesity 
(BMI 30.0–34.9), assessing weight loss, resolution/reduction 
of obesity-related comorbidities, morbidity and mortality.

Methods

Setting and design

We conducted a retrospective chart review of patients with 
class 1 obesity in the Department of Bariatric Surgery at 
Sacré-Cœur Hospital, Montréal, Quebec, Canada, 
between January 2012 and February 2019. In our institu-
tion, since 2009, patients with class  1 obesity have been 
treated with adjustable gastric banding, gastric plication, 
sleeve gastrectomy or Roux-en-Y gastric bypass (RYGB). 
As adjustable gastric banding and gastric plication are no 
longer performed,16,17 we studied outcomes of those who 
underwent primary laparoscopic sleeve gastrectomy (LSG) 
or laparoscopic RYGB (LRYGB). The study methodology 
was in accordance with the Canadian Journal of Surgery 
protocol for consensus-based articles.18 Informed consent 
was obtained from participants. All procedures were in 
accord ance with the ethical standards of the institutional 
research committee and the 1964 Declaration of Helsinki 
and its later amendments or comparable ethical standards.

Surgical procedures

The bariatric surgical procedures and follow-up were per-
formed by 1 of 4 surgeons (P.Y.G., R.P., R.D. or H.A.). 
Procedures were performed as outpatient surgery when-
ever possible.19 Laparoscopic sleeve gastrectomies were 
calibrated with a 36- or 40-French bougie, according to 

surgeon preference. For cases involving concurrent laparo-
scopic adjustable band removal, the surgeon made a deci-
sion intraoperatively regarding the safety and feasibility of 
a single-stage procedure, taking into account band erosion 
and severe adhesions. All LRYGB procedures were per-
formed with an antecolic antegastric Roux configuration, 
with an alimentary limb and biliary limb of 100–120  cm 
and 60–80 cm, respectively.

Endoscopy was performed preoperatively in patients 
who reported symptoms of gastroesophageal reflux. The 
chosen procedure was tailored according to the endoscopic 
findings and patient comorbidities.

Patients were followed in the outpatient clinic 1 month, 
6  months and 12  months postoperatively, then annually 
thereafter. They were telephoned by 1 of 2  supervised 
medical students partaking in research projects associated 
with their medical degree.

Data sources

All available baseline and follow-up data were extracted 
from our bariatric database and from the patients’ charts. 
The investigators were blinded to patient details (BMI, 
type and date of intervention, and preoperative comorbid-
ities). We extracted early postoperative morbidity (includ-
ing intra-abdominal hematoma, abscess formation and 
leaks) and mortality. Development or exacerbation of gas-
troesophageal reflux and weight regain were also docu-
mented, with revision surgery rates recorded.

We also extracted the effects of surgery on metabolic 
comorbidities. We defined reduction of hypertension as a 
decrease in the dosage or number of antihypertensive med-
ications required, and remission as blood pressure less than 
120/80 mm Hg in the absence of antihypertensive medica-
tion.20 Blood pressure was measured by the family phys-
ician at early postoperative follow-up and routinely during 
surgical office follow-up. We defined improvement of dys-
lipidemia as a decrease in the dosage or number of lipid-
lowering agents, with equivalent control of dyslipidemia or 
improved control of lipid values on equivalent medication, 
and remission as normal lipid profile without medication. 
We defined complete remission of diabetes as a glycosyl-
ated hemoglobin (HbA1c) level less than 6% in the absence 
of pharmacologic therapy, and partial remission as an 
HbA1c level less than 6.5% in the absence of pharmacologic 
therapy.21 Glycemic control was defined as an HbA1c level 
less than 7% with or without diabetic medications, and 
glycemic improvement was considered when the patient 
did not achieve the ideal target but achieved a 1.5% reduc-
tion in HbA1c level.21 We used the Dossier santé Québec 
(https://www.quebec.ca/sante/vos-informations-de-sante/
dossier -sante-quebec) to monitor the pharmacologic pro-
file and laboratory results of all patients and determine 
whether resolution/remission of their comorbidities were 
constant during the follow-up period.
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Statistical analysis

For analysis of BMI, excess weight loss (EWL) and total 
weight loss (TWL), we conducted 2  separate repeated-
measures mixed linear models using PROC MIXED in 
SAS (SAS Institute), with time as the independent variable. 
Baseline age, sex, baseline BMI, surgery type, date of sur-
gery and method of follow-up (in person or via telephone) 
were included as covariates in both models. To mitigate 
the impact of any missing data, these analyses used all avail-
able data to provide estimates for each year of follow-up.

Results

A total of 37 patients (35 [95%] female, mean age 44.5 yr 
[standard error (SE) 11.3 yr], mean preoperative BMI 33.1 
[range 30.1–34.9]) were included. The patients’ character-
istics are shown in Table 1. Six (16%) of the 37 patients 
had previously undergone laparoscopic adjustable gastric 
banding for management of obesity. Indications for 
removal of the band included dysphagia, slippage and 
patient preference. Two patients underwent a single-stage 
procedure, and 4 patients underwent a 2-stage procedure 
to create a sleeve for persisting class  1 obesity. Of the 
37 patients, 32 (86%) underwent LSG and 5 (14%) under-
went LRYGB. The latter was indicated in 4 patients with 
poor glycemic control and large insulin requirements, and 
1 patient with severe reflux disease nonresponsive to med-
ical therapy. Eighteen (56%) of the LSG procedures were 
performed as day surgery.

Thirty-five patients (95%) were followed for 5  years 
postoperatively. The average number of follow-up meas-
ures per patient was 2 (range 1–5). The lowest BMI, 19.7, 

was achieved in a 63-year-old patient at 1  year after 
LRYGB; otherwise, no other patient achieved a BMI less 
than 20. The mean BMI 3 and 5 years postoperatively was 
26.1 (SE 1.0) and 25.6 (SE 1.2), respectively, with no statis-
tically significant variations across time (F = 1.08, p = 0.4) 
(Figure 1). The corresponding values for mean EWL were 
86.6% (SE 11.9%) and 89.4% (SE 15.1%), with no statis-
tically significant variations across time (F = 1.01, p = 0.4) 
(Figure 2), and for mean TWL, 21.2% (SE 2.8%) and 
22.4% (SE 3.5%), again with no statistically significant 
variations across time (F = 1.06, p = 0.4) (Figure 3).

Table 1. Demographic and clinical characteristics of patients 
with class 1 obesity* who underwent bariatric surgery

Characteristic

No. (%) of 
patients† 
n = 37

Sex

    Male 2 (5)

    Female 35 (95)

Age at baseline, mean (SE), yr 44.5 (11.3)

Preoperative comorbidities

    Diabetes 11 (30)

    Dyslipidemia 11 (30)

    High blood pressure 14 (38)

    Sleep apnea/hypopnea syndrome 7 (19)

    Chronic obstructive pulmonary disease 1 (3)

    Chronic renal failure 1 (3)

    Cardiovascular disease 1 (3)

    Gastroesophageal reflux 19 (51)

SE = standard error. 
*Body mass index 30.0–34.9. 
†Except where noted otherwise.

Fig. 1. Mean postoperative body mass index (BMI) in patients with class 1 obesity who underwent bariatric surgery.
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Comorbidity outcomes

The majority of patients (22 [59%]) had at least 1 obesity-
related comorbidity (including high blood pressure, dys-
lipidemia, sleep apnea/hypopnea syndrome and diabetes). 

Of the 22 patients, 9 had 1 obesity-related comorbidity, 5 
had 2 obesity-related comorbidities, and 8 had 3 or more 
obesity-related comorbidities. The effectiveness of surgery 
in relation to weight loss and reduction/remission of 
comorbidities is presented in Table 2. Eleven patients 

Fig. 3. Mean postoperative total weight loss (TWL).
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(30%) had type 2 diabetes, of whom 4 underwent LRYGB 
and 7 underwent LSG. The effectiveness of bariatric sur-
gery on diabetes resolution is shown in Table 3.

At 5  years postoperatively, the mean HbA1c level was 
6.3% (range 5.1%–7.9%), the mean BMI was 25.6 (SE 
1.2), and the mean EWL was 89.4% (SE 15.1%).

Postoperative morbidity and mortality

In the LSG group, 1 patient (3%) experienced an intra-
abdominal hematoma, which was managed conservatively; 
this patient made an otherwise uneventful recovery. 
Four patients (12%) developed de novo reflux. In this subset, 
1  patient developed reflux secondary to gastric stenosis, 
which required endoscopic dilatation at 18 months. One 
patient developed intractable reflux, with endoscopic find-
ings of grade B esophagitis (Los Angeles Classification), 
associated with a 3 cm hiatal hernia and torsion of the sleeve. 
This required subsequent conversion to LRYGB and hiatal 
hernia repair 78 months postoperatively. In the remaining 
2 patients, symptoms were controlled with the aid of long-
term treatment with proton pump inhibitors; on subsequent 
endoscopy, no reflux-associated changes were seen.

In the LRYGB group, no cases of dumping, post-
prandial hypoglycemia or malnutrition developed over the 
5-year period.

There were no deaths in either surgical group.

discussion

Our results show that bariatric/metabolic surgery has long-
term efficacy, with reduction or remission of related 
comorbidities, and is an effective treatment modality for 
patients with class  1 obesity. The American Society for 
Metabolic and Bariatric Surgery suggests that patients with 
a BMI of 30–35 with type  2 diabetes be strongly con-
sidered for bariatric surgery.5 Our study provides addi-
tional evidence to suggest lowering the initial BMI thresh-
old to qualify patients to undergo metabolic surgery.

Maiz and colleagues11 reported their outcomes in a 
retro spective series of 1119 patients with class 1 obesity, of 
whom 283 underwent LRYGB and 836 had LSG. At 
1 year, the patients achieved a mean BMI of 24.5 and mean 
EWL of 107.9%. However, that large series was limited by 
short follow-up. In our study, at 5  years postoperatively, 
the corresponding values were 25.6 and 89.4%.

Maiz and colleagues11 reported high rates of resolution 
of hypertension, diabetes and dyslipidemia (58%, 54% and 
54%, respectively). Our findings were similar, with cessa-
tion of medications recorded for 42% of patients with 
baseline hypertension, 64% of patients with hyperlipid-
emia and 54% of patients with diabetes.

Buchwald and colleagues22 reported that 48% of patients 
who underwent laparoscopic adjustable gastric banding, 
84% of those who had gastric bypass and 98% of those 
who had biliopancreatic diversion had significant reso lution 
of their poor glycemic control. Their meta-analysis showed 
that normoglycemia can be achieved within days after gas-
tric bypass, before substantial weight loss, and that 87% of 
patients with diabetes had improvement or remission of 
type  2 diabetes after bariatric/metabolic surgery.23 In a 
small study, de Sa and colleagues24 studied 27 patients with 

Table 2. Effectiveness of surgery in relation to comorbidity 
resolution, as indicated by reduction in or cessation of 
medications

Comorbidity No. (%) of patients

High blood pressure (n = 12*)

    Reduction in medications 7 (58)

    Cessation of medications 5 (42)

Obstructive sleep apnea (n = 7)

    Reduction in medications NA

    Cessation of medications 3 (43)

Dyslipidemia (n = 11)

    Reduction in medications 4 (36)

    Cessation of medications 7 (64)

Diabetes (non-insulin-dependent) (n = 7)

    Reduction in medications 4 (57)

    Cessation of medications 3 (43)

Diabetes (insulin-dependent) (n = 4)

    Reduction in medications 1 (25)

    Cessation of medications 3 (75)

NA = not applicable. 
*Two patients were lost to follow-up.

Table 3. Effectiveness of surgery in relation to diabetes 
resolution

Variable

Group; no. (%) of patients*

LSG 
n = 7

LRYGB 
n = 4

Sex

    Male 1 (14) 0 (0)

    Female 6 (86) 4 (100)

Age, mean (SE), yr 43.0 (8.6) 54.5 (16.5)

Baseline BMI, mean (SE) 33.7 (0.44) 33.2 (1.29)

Preoperative oral hypoglycemic therapy 6 (86) 1 (25)

    Postoperative cessation 3 (50) 0 (0)

    Postoperative reduction 3 (50) 1 (100)

Preoperative insulin therapy 1 (14) 3 (75)†

    Postoperative cessation 1 (100) 1 (33)

    Postoperative reduction 0 (0) 1 (33)

Preoperative HbA1c level, mean (SE), % 7.6 (1.09) 7.7 (1.55)

5-yr postoperative HbA1c level, mean 
(SE), %

6.0 (0.006) 6.7 (0.01)

Postoperative diabetes status

    Complete remission 3 (43) 1 (25)

    Glycemic control 3 (43) 1 (25)

    No improvement 0 (0) 1 (25)

    Missing data 1 (14) 1 (25)

BMI = body mass index; HbA1c = glycosylated hemoglobin; LRYGB = laparoscopic 
Roux-en-Y gastric bypass; LSG = laparoscopic sleeve gastrectomy; SE = standard error. 
*Except where noted otherwise. 
†One patient was lost to follow-up.
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class 1 obesity who underwent RYGB (with alimentary and 
biliary limbs of 150  cm and 100  cm, respectively) and 
reported mean BMI and HbA1c levels of 25 and 6%, respec-
tively at 20  months. Resolution of type  2 diabetes was 
achieved in 48% of patients, and glycemic control without 
medication was achieved in 74%. However, the follow-up 
period was relatively short. In a study similar to ours, 
Ferraz and colleagues25 followed a small cohort of patients 
with class 1 obesity who underwent LRYGB for 6 years; 
complete remission of diabetes and glycemic control were 
achieved in 16.7% and 25% of patients, respectively. 
Abbatini and colleagues26 examined 9 patients with class 1 
obesity who underwent LSG and found that, at 1  year, 
89% of patients had remission of their type  2 diabetes. 
Most patients did not require insulin therapy preopera-
tively and had a duration of diabetes of less than 10 years. 
Our results are in agreement with these studies. The simi-
lar outcomes across studies highlight the reproducibility of 
the results, and the importance of preventive surgery and 
early intervention to avert the serious vascular sequelae 
associated with long-term poor glycemic control.

Our results suggest that LSG and LRYGB are safe 
treatment modalities for class 1 obesity, with an acceptably 
low postoperative morbidity rate of 2.7% and no deaths. 
Varban and colleagues10 observed morbidity and mortality 
rates of 3.4% and 0.44%, respectively, among patients who 
underwent sleeve gastrectomy. In their study of patients 
with class 1 obesity who underwent bariatric surgery, Feng 
and colleagues12 reported 30-day reoperation rates of 
1.01% among 6234  patients who underwent LSG and 
2.94% among 1838 patients who underwent RYGB.

As well, with the emerging endoscopic armamentarium, 
surgical intervention for management of complications is 
decreasing. Gamme and colleagues13 reported complication 
rates of 3.9% and 3.5% for patients with class 1 obesity and 
those with class 2 or greater obesity, respectively. Gastro-
esophageal reflux disease is an obesity-related comorbidity 
but is also a complication of bariatric surgery. In our study, 
the rate of revisional surgery for intractable reflux after LSG 
was 2.7%. There was a high prevalence of reflux preopera-
tively in this group,27,28 with 21% of patients experiencing 
symptomatic reflux, which was well managed with proton 
pump inhibitors. Given the traditionally higher complica-
tion rates associated with LRYGB,11,12 concerns about this 
procedure in patients with class 1 obesity and diabetes who 
are insulin dependent may be a consideration. Feng and col-
leagues12 compared morbidity rates among patients with dia-
betes who underwent LSG or LRYGB and found a signifi-
cantly lower rate among patients who had oral hypoglycemic 
therapy (3.4% in the LSG group v. 6.8% in the LRYGB 
group, p < 0.001); however, there was no difference among 
patients who required preoperative insulin therapy (5.4% v. 
8.1%, respectively, p = 0.09). A window of opportunity exists 
for early surgical intervention, as opposed to waiting for the 
highly probable weight regain and higher BMI values.

Body mass index alone is a poor index of adiposity and a 
poor marker of the health risks associated with obesity.2 
Psychologic and clinical factors such as fat distribution, 
cardiovascular risk, presence of comorbidities and signs of 
organ damage should be taken into consideration when 
deciding whether to operate in patients with class 1 obes-
ity, should they be unable to sustain adequate weight loss 
after a reasonable period of nonsurgical therapy.29 The 
benefits need to be balanced against the potential for sur-
gical complications and the costs of bariatric surgery.30 
Prospective controlled trials are required to further estab-
lish the true long-term safety and efficacy of bariatric/
metabolic surgery such as LSG and LRYGB in this popu-
lation. However, this might be difficult for several reasons: 
in many countries, surgery in class 1 obesity is not finan-
cially supported by health insurance, caregivers still believe 
in lifestyle modification interventions for this class of 
patients, and long-term follow-up is challenging.31,32

Limitations

Limitations include the study’s retrospective design and 
the small cohort.

conclusion

This study showed that bariatric/metabolic surgery is an 
effective treatment modality up to 5 years for patients with 
class 1 obesity, with remission or reduction of obesity-related 
comorbidities. A larger sample is needed to confirm the con-
clusions about safety. Marked improvement in glycemic con-
trol was seen in patients with class 1 obesity and diabetes. 
The results suggest a need to extend the criteria for bariatric/
metabolic surgery to lower BMI values. Once the surgical 
indication is accepted, the type of bariatric procedure must 
be tailored to the patient’s needs (weight loss, easing of 
psych ologic burden and/or resolution of metabolic comor-
bidities), with special emphasis on diabetes and its severity.
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