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Abstract

Background and aim: Roux-en-Y gastric bypass (RYGB) is an effective treatment for weight loss
in patients with morbid obesity. However, few studies have assessed its long-term efficacy in
super-obese patients. The study objective was to analyse the long-term effectiveness of RYGB
and its effect on improvement of comorbidities after 10 years of follow-up, and to compare the
results depending on baseline BMI (<50kg/m? vs >50kg/m?).

Patients and methods: A retrospective study was conducted in 63 patients referred for RYGB
with a 10-year or longer follow-up period. Mean BMI before surgery was 55 kg/m?.

Results: Mean BMI decreased to 38.1kg/m? at 10 years of follow-up. The success rates according
to Reinhold criteria modified by Christou and to Biron’s criteria were 30.2% and 54% respec-
tively. The corresponding rates in super-obese patients were 21.4% and 57.1%. Significant, stable
improvement was seen in diabetes, dyslipidemia, hypertension, and sleep apnea.

Conclusions: Sustained weight loss was achieved after gastric bypass, with a mean excess
weight loss of 50.6% after 10 years despite the high prevalence of super-obesity. Comorbidity
improvement was maintained.

© 2017 SEEN. Published by Elsevier Espana, S.L.U. All rights reserved.
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PALABRAS CLAVE
Largo plazo;
Pérdida de peso;
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Comorbilidad;
Super-obesidad

Parametros antropométricos y remision permanente de comorbilidades 10 afios
tras baipas gastrico abierto en una cohorte con alta prevalencia de super obesidad

Resumen

Antecedentes y objetivos: El baipas gastrico en Y de Roux (RYGB) es un tratamiento efectivo
para la pérdida de peso en pacientes con obesidad mdrbida. Sin embargo, en pocos estudios
se ha evaluado su eficacia a largo plazo en pacientes con superobesidad (IMC > 50kg/m?). EL
objetivo es analizar la efectividad del RYGB, su efecto sobre la mejoria de las comorbilidades
tras 10 afos de seguimiento y comparar los resultados en funcion del IMC inicial (<50 kg/m? vs
> 50kg/m?).

Pacientes y métodos: Se realizd un estudio retrospectivo sobre 63 pacientes remitidos a RYGB
con periodo de seguimiento igual o superior a 10 afios. El IMC medio precirugia fue 55 kg/m?.
Resultados: El IMC medio descendié a 38,1kg/m? a los 10 afios de seguimiento. Las tasas de
éxito segln los criterios de Reinhold modificados por Christou y segln los criterios de Biron
fueron 30,2 y 54%. En pacientes con superobesidad estas tasas fueron 21,4y 57,1%. Se observo
remision estable y significativa de la diabetes, hipertension y apnea del suefo.

Conclusiones: Tras la cirugia bariatrica se consiguié pérdida de peso sostenida, con un por-
centaje de exceso de peso perdido de 50,6% a los 10 afos a pesar de la alta prevalencia de

superobesidad. La mejoria de las comorbilidades permanecio estable.
© 2017 SEEN. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Obesity is associated with comorbidities such as type 2 dia-
betes mellitus (T2DM), hypertension, dyslipidemia, sleep
apnoea, some types of cancer and osteoarthritis." Its treat-
ment is based on intensive lifestyle intervention (including
modifying eating habits and regular physical activity) and
pharmacologic therapy. In morbid obesity (Body mass index
(BMI) >40kg/m?) and patients with BMI>35kg/m? with
presence of major comorbidities bariatric surgery is the pre-
ferred treatment.?

Evidence suggests that bariatric surgery (Roux-en-Y gas-
tric bypass - RYGB - foremost) is an effective long-term
treatment compared to conventional treatment, with sig-
nificant weight reduction and decreased mortality.>* Less
evidence compared to morbidly obese patients is available
regarding its effect on super-obese patients (SOb), defined
as those with BMI > 50 kg/m?2.>

In this study, we analyse long-term outcomes after RYGB
with respect to weight loss and its effect on metabolic
comorbidities by examining our experience in a cohort with
a high prevalence of super-obese subjects (66.7%). The aims
of our study were to compare the effectiveness of RYGB
between super-obese and morbidly obese patients after 5
and 10 year follow-up in the maintenance of percentage
excess weight loss (¥EWL) and the percentage excess BMI
lost (%EBL) and to analyse the impact of RYGB on diabetes,
dyslipidemia, hypertension and obstructive sleep apnoea
(OSA) 10 years after the procedure in super-obese and mor-
bidly obese patients.

Subjects and methods

A retrospective study of all the patients undergoing a RYGB
at our institution was performed. Although over 750 bariatric

surgeries had been performed at our centre, only those with
a 10-year or longer follow-up period were included in this
study. 79 patients underwent open RYGB (laparoscopic tech-
nique was unavailable at the time the interventions were
performed) by the same surgical team and 63 patients com-
pleted a 10-year follow-up at our Obesity Clinic: 21 morbidly
obese and 42 super-obese subjects. The study was reviewed
and approved by the Ethical Committee of our Institution.
All patients signed an informed consent.

Patient selection was based on the recommendations
from the National Institute of Health (NIH): BMI > 40 kg/m? or
above 35 kg/m? if significant comorbidities were associated,
who had tried for over 5 years to control their obesity by
lifestyle changes and who understood the risks and benefits
of the procedure.

Preoperative (1 month prior to surgery) and every follow
up visit (6 months, 1, 5 and 10 years after bariatric surgery)
data acquisition was based on a research protocol at our
Obesity Clinic. The protocol included a complete medical
history (demographic, diet habits, complete dietetic history,
physical activity, smoking habits, vascular risk factors, per-
sonal or family history of diseases), physical examination
with anthropometry and blood pressure measurement (see
below), biochemical (glucose, HbA1C, lipid profile, standard
hepatic and renal function variables, nutritional biochem-
ical parameters) and hormonal determinations. An oral
glucose tolerance test was performed in all patients with
no previous diagnosis of diabetes. In addition, a pulmonary
function test and psychiatric evaluation was performed in
all subjects prior to the surgery. The presence of fatty liver
was defined by ultrasound criteria. OSA was defined by a
pathological polysomnography.

After written informed consent, all patients under-
went open-RYGB, with a gastric pouch of 20-30mL, an
alimentary loop of 200cm and a biliopancreatic loop of
80cm.
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Data source

We successfully acquired long-term data of at least 5 years’
time after RYGB for 69 patients (87.34%) and at 10 years’
time for 63 patients (79.75%), and these were included in
the statistical analysis. Follow-up data for the first 5 years
was accepted for patients who had the follow-up visit at
exactly or plus/minus 2 months of the specific visit. After
the fifth year a 6-month variability period was accepted.
We defined loss to follow-up as absence for over 24 months
from our clinic.

Outcome measures

The main end point was weight loss referred to as
the mean percentage of excess weight loss (%EWL).¢
Changes in absolute weight (in kilograms), BMI, per-
centage total weight loss (%¥WL), and percentage excess
BMI lost were also calculated when appropriate. %EWL
was calculated as: %EWL =[preoperative weight - follow-
up weight/preoperative weight -ideal weight] x 100. The
ideal body weight was calculated using a BMI of 25kg/m?.
%EBMIL was calculated using the formula: [%EBMIL = (initial
BMI - follow-up BMI/initial BMI - 25) x 100]. Regain of weight
was calculated as follows: [Weight at 10 years after
surgery - nadir weight].

We used three different weight criteria to evaluate follow
up. The frequently cited 50% or above EWL was calculated
to describe an effective result.” The Reinhold classification
modified by Christou was estimated to document results
based on BMI, considering success of surgery when an excel-
lent or good result was achieved (BMI <35kg/m?).% Biron
et al.’s criteria was also applied, defining success as a final
BMI < 35kg/m? when preoperative BMI<50kg/m? or final
BMI < 40 kg/m? when preoperative BMI > 50 kg/m?.°

Biochemical variables were measured with standard pro-
cedures at the matching examinations (1 month before
RYGB, 6 months, 1, 5 and 10 years after). Criteria for
health and disease were based on cut-off values or the
use of medication for the condition considered. The
criteria for diagnosing diabetes considered fasting plasma
glucose level >126mg/dL, glucose level after glucose
tolerance test >200mg/dL, HBA1C>6.5%'" and/or per-
sonal history of diabetes or taking hypoglycemic drugs.
Other criteria included: hypertension (personal history
of hypertension'' and/or taking antihypertensive drugs),
hypercholesterolemia or hypertriglyceridemia (total choles-
terol above 200 mg/dL and/or triglycerides above 150 mg/dL
or personal history of dyslipemia or taking hypolipidemic
drugs)."? Blood pressure was measured using standard crite-
ria (AHA recommendation)’ in every visit. The mean of
three determinations was recorded. OSA was considered
when documented sleep apnoea by polysomnography was
observed at baseline.

Outcomes of the main comorbidities after 10-year follow-
up were grouped into the categories of resolved (when
the comorbid condition disappeared or no longer required
treatment), improved or not modified; except for dia-
betes for which ADA remission criteria was used (remission
[HbA1C < 6%], partial remission [HA1C < 6.5%] in both cases
in the absence of hypoglycemic treatment or ongoing pro-

cedures, for at least one year; or no remission [previous
criteria not met]).™

For OSA, improvement was considered after suppression
of non-invasive assist respiratory devices.

Statistical analyses

All data and statistical analyses were processed using
SPSS version 22 (SPSS, Inc., Chicago, IL). Mean values and
standard deviations or 95% confidence intervals were used to
define the baseline characteristics and changes over time. A
result of p <0.05 was considered as significant. Quantitative
variables were analysed using t-Student test. Qualitative
variables were analysed by Chi square test. Simple corre-
lation analysis was used for the association of comorbidities
and baseline and 10 years BMI, age and gender. Multiple
regression analysis was used to study predictors of BMI suc-
cess after 10 years follow up.

For primary continuous outcome: Expected improvement
of %EBL by intervention with RYGB > 50%. We planned a study
of a continuous response variable for the same individual
pre-surgery and after 10 years follow up period. We need a
minimum of 60 individual in the treatment arm to detect a
40% decrease in the geometric means of %EBL.

Results

Clinical, anthropometrical and biochemical characteristics
over the 10-year period for all studied patients are shown
in Table 1. Our study cohort included 63 patients who
underwent gastric bypass, 50 women (79.4%) and 13 men
(20.6%). The mean initial BMI was 55 4 10.2 kg/m?. Despite
the female-to-male ratio, BMI distribution was homogeneous
between both genders. 66.7% of the patients had super-
obesity, with a mean initial BMI of 60.447.7kg/m? and a
mean initial weight of 159.5+25.1kg (Table 2).

Weight loss

The greatest BMI reduction (%EBL 65.1 + 16.4) was achieved
1 year after surgery and the %EWL (58.3 & 14.4) topped out
during that year. There was a 42.3% EWL at 6 months, 57.3%
EWL at 5 years and 50.6% EWL after 10 years. MOb patients
reached nadir or lowest BMI 1 year after RYGB (30.5kg/m?).
In the SOb group BMI fell from 60.4kg/m? to nadir BMI at
5 years (37.9 kg/m?2).

The maximal ¥TWL was observed at 1 year after surgery
and was significantly higher in the SOb group compared to
MOb group (31.5+7.8 vs 35.4+8.8; p=0.04). At 10-year
follow-up %TWL fell to 21.2 in MOb group and maintained in
34.7 in the SOb group (p<0.001).

BMI after 10-year follow-up was independently predicted
by baseline BMI. No independent effect of age or gender was
observed on finally obtained BMI at 10 years. Using multiple
regression analysis %EBL and ¥EWL at 10 years follow up was
not independently predicted by age, gender or baseline BMI.

Table 3 illustrates Reinhold criteria modified by Chris-
tou and Biron’s criteria for SOb and MOb patients at 10-year
follow-up.
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Table 1 Clinical, anthropometrical and biochemical characteristics of the complete studied group during the 10 years follow-up
period.
Baseline 6 months 1 year 5 years 10 years

Gender 13/50 = = = =

(male/female)
Number of 79 72 71 69 63

patients
Age (years) 37.3+9.8 - - - -
Weight (kg) 147.7 +27.3 111.44+22.4 96.94+21.0"" 96.94+21.6 102.44+20.9"
BMI (kg/m?) 55+10.2 41.7+8.7 36.3+7.8"" 36.1+7.9 38.1+8.0"°
%TWL - 24.6 34.2° 34.4 29.8
%BEWL - 42.3+14.4 58.3+14.4 57.2+18.8 50.6 +£21.7 "
%EBL - 47.1+£15.7 65.1+16.4 63.7+21.0° 56.14+24.4""
Fasting glucose 116.5+45.9 92.8+16.9 87.8+13.7" 91.3+21.7 91.0+20.3"

(mg/dL)
TC (mg/dL) 187 +42.1 154.6 +£31.3 153.3+£33.3" 160.9 £32.5 168.1+33.7
TG (mg/dL) Median 125 103" 81.5 73.5 85.5

25th percentile 99 79.5 65 56.5 69.5
75th percentile  192.5 126 108.25 95 97.5

LDL-C (mg/dL) 118.134+40.57  92.724+25.73°  87.76+27.86  90.65+25.5 100.48 +28.10"
HDL-C (mg/dL) 43.32 +8.58 41.66 +10.1 46.68 +11.5 54.51+11.74°  57.3+£13.1

All values are indicated as mean + SD, except for triglycerides, which are expressed as median, 25th percentile and 75th percentile.
Abbreviations: BMI: body mass index; %¥TWL: percentage total weight loss; %EWL: percentage excess weight loss; %EBL: percentage
excess BMI loss; TC: total cholesterol, TG: triglycerides, LDL-C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein

cholesterol.
* p<0.001 compared to baseline.
* p<0.05 compared to preceding value.

Table 2 Initial anthropometric parameters and weight loss metrics in super obese (SOb) and morbid obese subjects (MOb).
SOb MOb p, T-Student

Gender (males/females) 9/33 4/17 0.82

Age (years) 39.14+9.1 33.74+10.3 0.46
Initial weight (kg) 159.5+25.1 124.2+12.4 <0.001
Initial BMI (kg/m?) 60.4+7.7 44.243.7 <0.001
BMI 10 years 39.74+8.2 34.84+6.5 0.013
%WL 1 year 35.4+8.8 31.5+7.8 0.04
%EWL 1 year 56.2+13.5 62.6 £15.6 0.122
%EBL 1 year 61.8415.3 72.14+16.6 0.026
%WL 5 years 38.3+10.9 26.12+10.3 <0.001
%EWL 5 years 59.1+16.8 53.84+22.2 0.345
%EBL 5 years 64.84-18.8 61.64+25.1 0.605
%WL 10 years 34.7+10.8 21.24+13.2 <0.001
%EWL 10 years 53.9+17.4 43.84-27.8 0.140
%EBL 10 years 58.94+19.0 50.3+32.6 0.271

Results expressed as mean + SD. Bold indicates p <0.05.

Abbreviations: SOb: super obese; MOb: morbid obese; BMI: body mass index; %¥WL: percentage total weight loss; %¥EWL: percentage

excess weight loss; %EBL: percentage excess BMI loss.

When comparing long-term success rate in MOb and SOb
patients, better results were obtained in those with morbid
obesity; obtaining a BMI <30kg/m? in 33.3%, a good result
(BMI 30-35 kg/m?) was observed in 14.3% and treatment fail-
ure in 52.4%. Results for the SOb group widened markedly:
11.9% achieved a BMI<30kg/m?, 9.5% a good result (BMI
30-35kg/m?) and 78.6% had a final BMI > 35kg/m2. Never-
theless, when considering initial BMI to define different goals
(Biron’s criteria) 57.1% success rate in super-obese patients

was achieved (considering success if final BMI was below
40kg/m?) (Fig. 1).

Regain of weight was observed in 79.4% of the patients
after 10 years, with a mean weight gain of 14+9kg
(range 1-40kg, median 12.1kg). It was considered after
5 and 10 years follow-up, affecting 65.7% and 79.4% of
our patients, respectively. Significant differences between
these two follow-up visits were found (%EBL 63.7 vs 55.8,
p<0.001).
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Table 3

Gastric bypass results according to Reinhold classification modified by Christou and Biron’s criteria at 10 years follow-up.

Results within first 10 years of follow-up

All patients (n=63)

Morbid obese (n=21) Super-obese (n=42)

Reinhold modified by Christou (n)
Excellent (BMI < 30)
Good (BMI 30-35)
Failure (BMI >35)

27.1+£2.3 (12)
33.1+1.6 (7)
41.9+£6.1 (44)

Biron’s criteria (n)
Success -
Failure -

27.7+2.3(7)
33.5+1.6 (3)
39.7+4.2 (11)

26.4+2.5 (5)
32.8+1.7 (4)
42.6+6.6 (33)

29.4+3.5 (10)*
39.7+£4.2 (11)

34.4+4.8 (24)°
46.8+6.1 (18)

BMI results expressed as mean =+ SD.
* p<0.05 morbidly obese vs super obese subjects.
* p<0.05 compared to failure.

Mortality

Three-month postoperative mortality rate in 79 consecutive
RYGB was of 5.1% (n=4) due to acute peritonitis (1), ente-
rocutaneous fistula (1), respiratory insufficiency (1) and
one of unknown cause. During the follow-up, a patient died
of renal carcinoma and another patient committed suicide.
There are no available 10-year follow-up data of 10 patients,
due to their referral to their local hospitals. The remaining
63 patients are the ones that have been subject of this study,
and no deaths have been reported in the 10-year period.

Comorbidities

After 10 years, marked reduction in the frequency of dia-
betes, dyslipidaemia, hypertension and obstructive sleep
apnea was observed.

Diabetes and impaired fasting glucose

The percentage of studied obese people with normal
fasting glucose values at baseline (fasting plasma glucose
<100mg/dL) was 54% and 46% showed impaired fasting
glucose values (fasting glucose 101-125mg/dL at baseline).
10 years after surgery, the percentage of subjects with
normal fasting glucose values significantly increased to 94%
and only 6% of the subjects showed fasting glucose plasma
values between 101 and 125mg/dL, p <0.0001.

A total of 21 (26.6%) obese people were diagnosed of
diabetes at baseline. 39% of them (8 subjects) were detected
after the glucose oral tolerance test.

Known diabetic patients were treated at baseline: 4 with
diet, 6 with metformin, 1 with a combination of metformin
with sulfonylurea, 1 with insulin therapy and 1 with a com-
bination of insulin and metformin. None of the 8 detected
patients after the oral glucose tolerance test at baseline
needed pharmacological treatment for metabolic control.

15 people with diabetes could be followed after 10 years.
Among them, 12 presented complete remission of the dis-
ease (80%), 2 presented partial remission and 1 continued
with diabetes mellitus.

Persistence of diabetes was not associated with a %EWL
or regained weight. The maximal decrease in fasting plasma
glucose was observed at 1 year after surgery. Using multiple

regression analysis and independent variables age, gender,
baseline BMI, BMI, ¥EWL and %EBL at 10 years, only fasting
glucose at baseline independently predicted glucose at 10
years follow up.

Dyslipemia

Dyslipidemia was observed in 11 (13.9%) of the patients
prior to surgery. Pharmacological treatment of dyslipemia
at baseline was: 6 patients with statins and 3 patients with
a combination of statins and fibrates.

10 years after surgery, 7 patients showed improvement
of total cholesterol (TC) levels and triglycerides plasma val-
ues (TG) and the condition was resolved in the remaining
4 (normal lipids levels an no hypolipidemic medication).
Maximal decrease in TC was observed at 1 year and the max-
imal decrease in TG at 5 years after surgery. No significant
independent effect of age, gender, baseline TC, baseline
TG, baseline BMI, BMI, $EWL and %EBL at 10 years on total
cholesterol or triglycerides was found.

From the total 79 subjects studied at baseline, 69%
showed normal TC values (TC<200mg/dL). 10 years after
surgery, a significant increase in the percentage was
observed (79% p<0.001). 80% of the 79 obese subjects
showed fasting TG values below 150mg/dL and a signifi-
cant increase to 94% (p <0.001) was observed after 10 years
follow up. No significant improvement in target value of
LDLc was observed after 10 years follow up (target value:
LDLc <130 mg/dL).

Hypertension

23 out of 79 (29.1%) patients had hypertension at baseline.
The pharmacological treatment of the patients was: 8
patients were treated with an angiotensin converting
enzyme inhibitor, 4 with diuretics, 2 with a calcium channel
antagonist, 5 with a combination of angiotensin converting
enzyme inhibitor and diuretics and 2 with a combination
of diuretics and calcium channel antagonist. The remaining
2 were not taking antihypertensive treatment.

After the follow-up period, the condition resolved in
4 (normal blood pressure and no antihypertensive
medication use), improved in 11 (reduction of drug number,
drug dosage or better control) and remained unchanged in 8.
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Figure 1  Success rates 10-years after RYGB according to
different criteria. (A) Success rates 10-year after RYGB in
super-obese patients. (B) Success rates 10-year after RYGB in
morbid-obese patients. ¥EWL: percentage excess weight loss;
RC, Reinhold modified by Christou; Biron, Biron’s criteria; SOb,
super obese; MOb, morbid obese.

Obstructive sleep apnea

From the 19 patients (24.1%) that had a diagnosis of obstruc-
tive sleep apnoea at baseline, this condition improved in
14 subjects. These 14 subjects did not need non-invasive
assist respiratory devices 10 years after surgery. Dur-
ing follow-up period, a previously healthy patient was
diagnosed of obstructive sleep apnoea.

Discussion

Our results show that super-obese and morbidly obese
patients who underwent bariatric surgery presented a sus-
tained absolute weight loss. However, compared to that
observed in morbidly obese patients, the results in the
super-obese group were significantly lower. When compar-
ing different evaluation weight criteria, those criteria that
consider the patient’s initial weight are of greater utility in
super-obese patients (Table 3). Independently of the success
results in anthropometric parameters obtained and despite
of non-achievement of normal weight a resolution of obesity
related comorbidities was observed.

The effectiveness of the bariatric procedure is frequently
defined by a 50% or above EWL maintained for 5 or more
years. In our cohort this effect was achieved in 47.6% of the
patients at 10 years follow-up. Recently, a %EWL of 58.9% at
10-year follow up was observed'® using laparoscopic proce-
dure in 134 morbid obese subjects. However, in this study
the prevalence of super obese subjects was 39%.

Our 10-year success rates analysed according to Reinhold
modified by Christou? and Biron® criteria for the 63 patients
were 30.2% and 54%, respectively.

Considering SOb patients’ success rates at 10 years,
these were lower by Reinhold modified by Christou’s crite-
ria (21.4%) as seen in those reported previously involving
patients with a high prevalence of super-obesity.'® However,
when considering initial BMI to define an aimed BMI below
40kg/m? (Biron’s criteria) a 57.1% success rate was achieved
after 10 years. Still and all, the purpose of bariatric surgery
is to induce clinically important weight loss, enough to
reduce obesity-related comorbidities to an acceptable level,
decreasing mortality and enhancing quality of life. As Buch-
wald et al. found, weight loss after bariatric surgery (EWL
61.2% in their meta-analysis) is associated with metabolic
improvements, ameliorating type 2 diabetes, hypertension,
sleep apnoea and dyslipidemia.® Our results, with a mean
50.6% EWL after 10 years, show similar improvements.

10 years after surgery, 80% of the patients with dia-
betes presented a complete remission of the disease. Among
non diabetic subjects, 94% showed normoglycemia (fasting
plasma glucose <100 mg/dL) and only 6% showed impaired
fasting plasma glucose values.

Different studies focused on morbidly obese patients
after a postoperative 5-year follow-up have consistently
documented sustained diabetes remission in 30-63% of
patients, with a median disease-free period among individ-
uals with Roux en- Y gastric bypass of 8.3 years."” Our results
are relevant due to the high remission rate of the disease in
a group with high frequency of super-obese patients.

Beyond improving glycemia, bariatric surgery has showed
additional health benefits, including greater reductions
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compared with medical/lifestyle interventions in other car-
diovascular disease risk factors. In our study, 10 years
after surgery 79% of obese subjects showed a TC plasma
value below 200mg/dL and 94% a TG plasma value below
150 mg/dL. Besides, in 15 of the 23 subjects with hyperten-
sion, the condition improved and 14 from the 19 patients
with OSA do not need invasive assist respiratory devices
10 years after surgery.

Our main limitations were: (a) the loss of some of the ini-
tial cases - 63 out of the 79 patients completed the 10-year
follow-up period. This was due to referral of some of the
patients to their local hospitals after five-year follow-up; (b)
that the included patients are a sub-set of the total treated
patients; (c) the size of the sample is small and this is a lim-
itation concerning the comparison of parameters between
the two studied groups; (d) OSA: during the follow up period,
polysomnography was not performed in all subjects.

Nevertheless, in this study we report that sustained
weight loss is found both in morbid and super-obese
patients, with improvement of comorbidities after long-
term follow-up period. As the amount of weight loss was
not associated with improvement of metabolic comorbidi-
ties, our results and others, support the use of compound
success indexes that take into consideration metabolic
improvements and the increase in quality of life, beside
anthropometric changes.

Conclusions

In conclusion, the present study of RYGB shows that at
10 years after gastric bypass, 50.6% of the excess weight
remains lost and comorbidity improvement accompanies,
despite the high quantity of super-obesity subjects treated
(66.7%). Therefore, gastric bypass is an effective treat-
ment for severe obesity at a long-term follow-up, even for
patients with baseline BMI > 50 kg/m?.

Funding

This work has been supported by grants from Fondo de Inves-
tigaciones Sanitarias to Jose T. Real (FIS Pl 12/01978).

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

1. Guh DP, Zhang W, Bansback N, Amarsi Z, Birmingham CL, Anis
AH. The incidence of co-morbidities related to obesity and

10.

1.

12.

14.

15.

16.

17.

overweight: a systematic review and meta-analysis. BMC Public
Health. 2009;9:88.

. NIH conference. Gastrointestinal surgery for severe obesity.

Consensus Development Conference Panel. Ann Intern Med.
1991;115:956-61.

. Sjostrom L, Narbro K, Sjostrom CD, Karason K, Larsson B, Wedel

H, et al. Effects of bariatric surgery on mortality in Swedish
obese subjects. N Engl J Med. 2007;357:741-52.

. Sjostrom L. Surgical intervention as a strategy for treatment of

obesity. Endocrine. 2000;13:213-30.

. Renquist K. Obesity classification. Obes Surg. 1998;8:480.
. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories W,

Fahrbach K, et al. Bariatric surgery: a systematic review and
meta-analysis. JAMA. 2004;292:1724-37.

. Brolin RE, Kenler HA, Gorman RC, Cody RP. The dilemma of out-

come assessment after operations for morbid obesity. Surgery.
1989;105:337-46.

. Christou NV, Look D, Maclean LD. Weight gain after short- and

long-limb gastric bypass in patients followed for longer than 10
years. Ann Surg. 2006;244:734-40.

. Biron S, Hould F-S, Lebel S, Marceau S, Lescelleur O, Simard S,

et al. Twenty years of biliopancreatic diversion: what is the goal
of the surgery? Obes Surg. 2004;14:160-4.

American Diabetes Association. Standards of medical care in
diabetes - 2014. Diabetes Care. 2014;37 Suppl. 1:514-80.
Chobanian AV, Bakris GL, Black HR, Cushman WC, Green
LA, Izzo JL, et al. Seventh report of the joint national
committee on prevention, detection, evaluation, and treat-
ment of high blood pressure. hypertension [Internet]. 2003
12-1 [cited 2016 May 11];42:1206-52. Available from:
http://hyper.ahajournals.org/content/42/6/1206.

National Cholesterol Education Program (NCEP) Expert Panel
on Detection, Evaluation, and Treatment of High Blood Choles-
terol in Adults (Adult Treatment Panel Ill). Third Report of the
National Cholesterol Education Program (NCEP) Expert Panel on
Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults (Adult Treatment Panel Ill) final report. Circulation.
2002;106:3143-421.

. Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves JW, Hill

MN, et al. Recommendations for blood pressure measurement
in humans: an AHA scientific statement from the Council on
High Blood Pressure Research Professional and Public Education
Subcommittee. J Clin Hypertens (Greenwich). 2005;7:102-9.
Buse JB, Caprio S, Cefalu WT, Ceriello A, Del Prato S, Inzucchi
SE, et al. How do we define cure of diabetes? Diabetes Care.
2009;32:2133-5.

Obeid NR, Malick W, Concors SJ, Fielding GA, Kurian MS,
Ren-Fielding CJ. Long-term outcomes after Roux-en-Y gastric
bypass: 10- to 13-year data. Surg Obes Relat Dis. 2016;12:11-20.
Diniz M, de FHS, Passos VM de A, Barreto SM, Linares DB, de
Almeida SR, et al. Different criteria for assessment of Roux-en-
Y gastric bypass success: does only weight matter? Obes Surg.
2009;19:1384-92.

Rubino F, Nathan DM, Eckel RH, Schauer PR, Alberti KG,
Zimmet PZ, et al. Metabolic surgery in the treatment algorithm
for type 2 diabetes: a joint statement by international diabetes
organizations. Diabetes Care. 2016:861-77.


http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0090
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0095
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0100
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0105
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0110
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0115
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0120
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0125
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0130
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0135
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0150
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0155
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0160
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0165
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170
http://refhub.elsevier.com/S2530-0164(17)30125-8/sbref0170

	Anthropometric parameters and permanent remission of comorbidities 10 years after open gastric bypass in a cohort with hig...
	Introduction
	Subjects and methods
	Data source
	Outcome measures
	Statistical analyses

	Results
	Weight loss
	Mortality
	Comorbidities
	Diabetes and impaired fasting glucose
	Dyslipemia
	Hypertension
	Obstructive sleep apnea

	Discussion
	Conclusions
	Funding
	Conflict of interest
	References


