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Abstract

Background and aim. The goals of bariatric
surgery are to improve the quality of life by lowering body
mass index (BMI) but also to treat obesity comorbidities. The
aim of our study was to evaluate the impact of laparoscopic
sleeve gastrectomy (LSG) on metabolic parameters.

Methods. 85 obese patients treated by bariatric
surgery LSG procedure were included in the study. Basal,
6 and 12 months after surgery serum glucose levels and
lipid fractions were measured. Metabolic syndrome criteria
according to IDF 2006 were evaluated at baseline and after
bariatric surgery.

Results. Our group included 61.2 % female patients,
the mean age was 40.2 +10.2 years and the metabolic
syndrome criteria at baseline were confirmed in 69.4% of
the study group. At twelve months after the intervention,
the mean excess weight loss (%%EWL) was 72%, with
age and BMI subgroups variations. We found significant
improvements of serum concentrations for triglycerides
(P-value = 0.001, decreased by 30%), HDL-cholesterol
(P-value = 0.017, increased by 26%), total cholesterol
(P-value = 0.043, decreased by 12%) and glucose (P-value =
0.007, decreased by 12%).

Conclusions. The positive effect of bariatric surgery
was confirmed for lipid fractions and fasting glucose levels,
also the metabolic syndrome prevalence was significantly
reduced, all these changes contribute to lower cardiovascular
risk together with significant weight loss.

Key words: Obesity, dyslipidemia, metabolic
syndrome, bariatric surgery.

INTRODUCTION

Obesity, defined by a body mass index
(BMI) > 30 kg/m?, often coexists with the metabolic
syndrome, which is associated with increased risk for
cardiovascular diseases (CVD). The risk of serious
health consequences is associated with an increase in
BMI (1) but it is an excess of body fat in the abdomen,

measured simply by waist circumference, that is more
indicative of the metabolic syndrome profile than BMI.
Excess lipid accumulation in several organs, including
adipose tissue, liver, muscle, heart, and blood vessels,
results in insulin resistance and triggers metabolic
inflammation, a low-grade and chronic inflammatory
response (2, 3).

Obesity is associated with hypertension,
diabetes, elevated triglyceride (TG), and decreased
HDL-cholesterol (HDL-C) levels, all acknowledged as
independent CVD risk factors by the American Heart
Association (AHA)(4). Most patients with obesity
present with lipid abnormalities; however, only 20% of
the obese patients population are not showing classical
metabolic lipid changes (5). Hyperlipidemia is widely
recognized as one of the main co-morbidities in severe
obesity. It is therefore not surprising that research and
treatment are increasingly focused on lipid profiles in
the drive to potentially reduce cardiovascular related-
diseases (0).

As the metabolic syndrome correlation with
CVD risk and overall mortality was demonstrated
for both lean and obese subjects (7, 8), the accurate
evaluation of the metabolic syndrome parameters is
a more valuable follow-up parameter for bariatric
patients than BMI and weight loss (9).

Bariatric surgery, designed to achieve and
sustain substantial weight loss, was demonstrated
by numerous studies to improve obesity-related
comorbidities with still few long term follow-up data
to confirm the stable effect. The control mechanisms
of metabolic surgery are unclear, but it is likely that the
surgery resets metabolic parameters in a balanced way,
such that energy intake and expenditure are optimized.
Among the various surgical procedures laparoscopic
sleeve gastrectomy (LSG) was proven to obtain
significant reduction in glucose, triglyceride levels,
triglycerides/HDL ratio and increased HDL levels and
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these changes were maintained under normal ranges
for at least two years after surgery (10).

The aim of our study was to evaluate the impact
of bariatric surgery procedure (LSG) on the main
metabolic parameters including: Total Cholesterol,
Cholesterol fractions, Triglycerides and Fasting Plasma
Glucose levels in a lot of 85 Romanian obese patients
with a follow-up at 3 months, 6 months and 12 months.

PATIENTS AND METHODS

Patients selection

This prospective study was conducted between
June 2012 and January 2016 on obese patients
hospitalized for bariatric surgery in the Surgery
Service, “Sf. Spiridon” Clinical Emergency Hospital
in lasi (Romania). The study included 85 obese
patients, proposed for bariatric surgery according to
the recommendations of the National Institutes of
Health (NIH) consensus on gastrointestinal surgery
for severe obesity (11): BMI> 40 kg/m? or BMI> 35
kg/m? with obesity-related morbidities including:
type 2 diabetes mellitus, arterial hypertension, sleep

apnea or dyslipidemia. The study was approved the
Ethics Committee of “Grigore T. Popa” University
of Medicine and Pharmacy, lasi (Romania) and all
patients signed an informed consent.

Characteristics of the study group

The study group included 85 patients, 33 males
(38.8%) and 52 females (61.2 %), with a mean age of
40.2+10.2 years. The mean BMI for the males subgroup
was: 44.5+5.3 kg/m? as for the females subgroup was
43.4 + 8.0 kg/m? and 37.6% (32 patients of 85) were
morbidly obese (BMI>45 kg/m?). (Table 1, Table 2).

The bariatric surgery procedure was
Laparoscopic Sleeve Gastrectomy (LSG).

From the initial study group of 85 patients,
we recorded 32 patients with complete lipid profile
and serum glucose follow-up at 12 months in order to
evaluate the paired statistical significance of the post-
bariatric surgery impact.

Anthropometric measurements
Anthropometric data were collected at three
different points: preoperatively, at 6 months and at

Table 1. Demographic features and co-morbidities of the patients submitted to LSG (N=85)

Parameter Men (N=33) Women (N=52) Total (N=85)
Age, years (mean+SD) 41.8+8.4 39.2+11.1 40.2+10.2
BMI>45 kg/m?, N (%) 14 (39.4%) 19 (36.5%) 32 (37.6%)
Arterial hypertension, N (%) 16 (38.5%) 15(28.8%) 31 (36.5%)
T2DM, N (%) 17 (51.5%) 15(28.8%) 32 (37.6%)
Any dyslipidemia, N (%) 29 (87.8%) 45 (86.5%) 74 (87.1%)
Liver steatosis, N (%) 29 (87.8%) 19 (36.5%) 48 (56.5%)
MS, N (%) 29 (87.8%) 30 (57.7%) 59 (69.4%)

IMean values * standard deviation. 2P-values were assessed between parameters at baseline and at 12 months after bariatric surgery by paired Student’s
t-test. Abbreviations: BMI: body mass index, T2DM: Type 2 Diabetes mellitus, MS: Metabolic syndrome.

Table 2. Changes in BMI and metabolic parameters? after bariatric surgery (LSG intervention) in obese patients

Before surgery At 6 months At 12 months Chanee at 12
Parameter (N=285) (N=40) (N=32) mont}%s (%) P-value?
(M=33, F=52) (M=12, F=28) (M=10, F=22) o
M 445+53 33.9+3.7 302422 285 <0.001
2
BMI (kg/m?) F 43.4+8.0 323453 30.4 +4.9 303 <0.001
TC (me/d) M 208.4+383 194.1234.0 190.6234.9 -18.9 0.004
& F 217.7+40.4 205.9+39.8 197.3+35.8 28 0.004
M 127.9+349 118.3+24.4 113.749.8 -16.5 0.253
LDL-C (mg/dL) 138.5+36.5 123.3+30.4 120.7+16.7 +0.8 0.929
M 36.8+105 413+11.9 46.9+8.6 4262 0.006
HDL-C (mg/dl) 46.1%7.5 48.3+1.6 58.4+13.0 +29.0 0.004
M 231.9+78.1 133.7+50.6 130.0+10.6 -40.6 0.001
TG (mg/dL) F 132.9+54.2 109.8+31.9 78.748.7 9.9 0.001
M 11354318 87.8+4.8 88.3+3.3 -9.2+0.1 0.009
GLU (mg/dL) F 107.1£41.0 86.9+3.5 92+0.9 -16.7+0.4 <0.001

!Mean values + standard deviation. 2P-values were assessed between parameters at baseline and at 12 months after bariatric surgery by paired Student’s
t-test. Abbreviations: BMI: body mass index, TG: serum triglycerides, TC: serum total cholesterol, LDL = serum low density lipoprotein cholesterol, HDL=

serum high density lipoprotein cholesterol, GLU= serum glucose).
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12 months after surgery. Anthropometric evaluation
was based on the determination of weight (kg), height
and BMI (kg/m?). The weight change was reported as
the percentage of excess weight loss (%EWL). This
widely used equation was estimated as the percent
excess weight loss (using the initial excess weight) or
9%EBWL = (preoperative body mass index — current
BMI) x100)/(preoperative BMI — 25kg/m?) (10).

Lipid profile and serum glucose measurements

The blood samples were collected after a 12
hour fast. We evaluated the serum lipid profile and
glucose in obese patients before bariatric surgery
(baseline levels) and at 6 and 12 months post-operative
follow-up. Serum levels of triglycerides (TG), total
cholesterol (TC), low density lipoprotein cholesterol
(LDL-C), high density lipoprotein cholesterol (HDL-C)
were measured.

The hexokinase method was used to measure
serum glucose, and photometric method (Abbott
Architect ¢16000 analyzer) was used to measure
serum concentrations of total cholesterol, triglyceride
(TG), high-density lipoprotein cholesterol (HDL-
cholesterol), and low-density lipoprotein cholesterol
(LDL-cholesterol).

We evaluated the metabolic syndrome
parameters using the reference values of the IDF
definition of the metabolic syndrome criteria (2006),
including the lipid profile with the following cut-
offs for dyslipidemia: TG> 150 mg/dL, HDL-C < 40
mg/dL. (male patients)/ HDL-C<50 mg/dL (female
patients), blood pressure measurement (systolic value
>130 mmHg or diastolic value >85 mmHg) or
arterial hypertension previous diagnosis criteria, and
high fasting plasma glucose > 100 mg/dL or previous
diabetes mellitus diagnosis criteria. For obese patients
BMI > 30 kg/m?, IDF criteria do not include waist
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Figure 1. Mean BMI dynamics at 1 month, 3 months, 6 months and
12 months in post-bariatric surgery obese patients.
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circumference criteria. Additional data included the
prevalence of hepatic steatosis evaluated by abdominal
ultrasound as a serious metabolic consequence of
obesity (Table 1).

Statistical analysis

The statistical analysis was performed using
Windows 19.0 version of SPSS software (SPSS Inc.,
Chicago, IL, USA). Numerical data are reported as
means + SD. Categorical data are reported as number
(%) and compared by the Pearson chi-square test.
Changes in lipid profiles between the baseline and
the six-months and twelve months evaluations were
assessed using Student’s t-test for paired samples.
Statistical significance was set at P < 0.05.

RESULTS

The baseline lipid profile for our study
group before bariatric surgery was characterized by
atherogenic dyslipidemia (high serum concentrations
of LDL-cholesterol/non-HDL-cholesterol and low
levels of cardio-vascular protective fraction HDL-
cholesterol), high triglycerides and hyperglycemia
(Table 2).

The bariatric surgery outcomes followed the
BMI reduction at 1 month, 3 months, 6 months and 12
months after bariatric surgery, when a mean BMI of 29
kg/m? was obtained for the study group (Fig. 1).

The mean excess weight loss (EWL%) was 58%
at 6 months and 72 % at 12 months after the intervention,
the overall success rate for LSG defined by EWL% is
> 50% (Fig. 2). When we analyzed EWL% according
to age and BMI categories we obtained higher EWL%
rates for the subgroup of patients younger than 40 years
old, and also in terms of BMI the subgroup of patients <
45 kg/m? obtained better weight loss results (Figs 3, 4).

12 months -72 ‘
6 months 58 |
3 months A ‘
1 month
-27
-80 -60 -40 -20 0

Excess weight loss (%EWL)

Figure 2. Excess weight loss percentage (%EWL) after bariatric surgery
procedure (LSG)-follow-up at 3 months, 6 months and 12 months.
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Figure 3. Excess weight loss percentage (%EWL) according to
patients age category.
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Figure 5. Metabolic syndrome (IDF 2006 definition) prevalence at
baseline and after bariatric surgery procedure (LSG) at 3 months, 6
months and 12 months follow-up.

At twelve months after the intervention,
we found statistically significant improvements in
triglycerides, HDL-cholesterol, total cholesterol
and glucose in both female and male subgroups
after bariatric surgery. The evidence showed a more
important decrease in triglycerides level and total
cholesterol for males (-40.6% and -18.9%) compared
to females (-29.9% respectively - 2.8%). We could
not find a statistically significant reduction of LDL-
cholesterol (Table 2).

The metabolic syndrome prevalence was
reduced progressively from 69% before the bariatric
surgery intervention to 30% at 6 months after surgery
and at 12 months after the intervention only 17% of our
study group had persistent metabolic syndrome criteria.
(Fig. 5). The evolution in post-bariatric surgery period
for the metabolic syndrome parameters was subject
for a detailed data analysis regarding glucose and lipid
metabolism changes in post-bariatric patients.

Lipid fraction follow-up at 3 months, 6
months and 12 months after bariatric surgery shows a
significant reduction for serum triglycerides (-30% at
12 months) and total cholesterol (-12% at 12 months)
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Figure 4. Excess weight loss percentage (%EWL) according to pre-
operative BMI category.
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Figure 6. Total cholesterol reduction percentage after bariatric
surgery procedure (LSG) follow-up at 3 months, 6 months and 12
months.

together with an augmentation of HDL fraction of
cholesterol by 26% which contributes to an optimized,
non-atherogenic lipid profile (Figs 6-8).

Another metabolic syndrome parameter
according to IDF definition we evaluated is fasting
glucose that was also improved after the bariatric
surgery procedure (mean decrease of 12% towards pre-
operative values) (Fig. 9).

The metabolic syndrome criteria in obese
patients seem to have an influence also on weight
loss velocity, as we obtained different descending
curves for BMI after bariatric surgery, with a more flat
descending curve in patients with associated metabolic
syndrome criteria, translated as a tendency for weight
loss resistance, compared to “metabolic healthy” obese
subgroup (Fig. 10).

DISCUSSION

In this study, we reported significant
improvement in serum glucose, TC, HDL-cholesterol
and TG one year after LSG intervention in Romanian
patients. This suggests that LSG surgery associated
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Figure 7. Changes in High density lipoprotein serum levels after
bariatric surgery.
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Figure 9. Changes in fasting glucose levels after LSG (% from pre-
operative values).

with appropriate weight loss has a positive effect on
obesity comorbidities like atherogenic dyslipidemia
and serum glucose levels. These positive results of LSG
on metabolic parameters are obtained during the first
6 months after surgery and maintained at 12 months
follow-up.

Similar studies following LSG effects on
a Romanian group of patients also demonstrated a
significant improvement on lipid fractions, including a
decrease in total cholesterol, LDL cholesterol and TG
levels as well as an increase in HDL levels (12) and
also a major effect on type 2 diabetes remission, with
normal fasting glucose levels in all diabetic patients at
one year follow-up (13).

Bariatric surgery has been shown to resolve or
improve cardiovascular risk factors such as diabetes,
hypertension and dyslipidemia . The meta-analysis by
Buchwald et al. (14) followed the bariatric surgery effect
on type 2 diabetes, including 621 studies with 135,246
184 patients (all types of bariatric surgery) and reported
that 78% of diabetic patients had complete resolution
(HbA1C <6.5% and no anti-diabetic drugs) and 86.6%
had diabetes improvement. Also the Stampede Trial, a
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Figure 8. Serum triglycerides reduction percentage after bariatric
surgery.
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Figure 10. Body mass index (kg/m?) descendent curve after LSG
according to the metabolic syndrome status.

reference study evaluating long term bariatric surgery
effects, showed that not only there was a significant
reduction in overall oral hypoglycemic use, but at 1
year follow-up only 8% of Sleeve Gastrectomy patients
required insulin (15).

Although the effect of bariatric surgery on
the glucose metabolism is widely demonstrated, with
significant improvement of overall glycemic control in
diabetic patients, correlated with the duration of type
2 diabetes mellitus (16), there are data that show a
tendency forincreased fasting plasma glucose in patients
suffering gastrectomy intervention for malignancy (17).
Our data regarding the fasting glucose levels follow-up
at 12 months after LSG showed a significant decrease
(12%) for serum glucose compared to pre-operative
values.

Literature evidence are even less conclusive
concerning the lipid metabolism with heterogeneous
data regarding the effect on lipid fractions.

Weight loss surgery promotes substantial
decreasesintriglycerides levels as well asimprovements
in cholesterol profiles. Buchwald et al. (18) showed a
41% reduction in serum triglycerides one year after
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RYGB, an elevation in HDL cholesterol by 23%, and
lowering of LDL cholesterol by 19%, with sustained
beneficial effects on cholesterol profiles up to 2 years
follow-up. A long-term follow-up study of morbidly
obese patients with T2DM (n=219) reported a 40%
decrease in triglyceride levels and 20% increase in
HDL-C levels. These improvements were maintained
2 to 4 years after surgery (19).

Valezi et al. (20) reported normalization of
serum TC concentrations in 51.7% of the patients,
an improvement in 44.8%, and no changes in 3.5%
Courcoulas et al. (21) observed remission of all types of
dyslipidemia in 61.9% of their patients after RYGB and
in 27.1% after another surgical technique: laparoscopic
adjustable gastric banding (LAGB).

Comparing LSG to the reference metabolic
surgery procedure-RYGB, Vidal et al. (22) found
significant improvements in high-density lipoprotein
cholesterol (HDL) and triglycerides (TRG) after LSG
and the results, similar to those seen after gastric bypass
but no change in low-density lipoprotein cholesterol
(LDL) and total cholesterol (TC). Also Perathoner et
al. (23) demonstrates the positive effect of LSG at 12
months follow-up with the resolution of diabetes in
85% of patients and dyslipidemia remission in 50%.

Omana et al. (24) found a greater resolution
or improvement of hyperlipidemia with LSG in
comparison with laparoscopic adjustable gastric
banding. Hyperlipidemia improved in 87% of patients
after LSG and in 50% of patients after gastric banding
after a 15-month follow-up period. Long term follow-
up (6-8 years) data published in 2012 by Eid et al. (25)
showed a 77% improvement or remission of diabetes,
lesser medications for diabetes, hypertension and
hyperlipidaemia in patients after sleeve gastrectomy. A
systematic review of the literature, published by Khalifa
in 2013 (26), concludes that LSG has a significant
effect on hyperlipidemia, producing resolution or
improvement in most of the cases. Therefore, LSG is an
effective surgical option for weight loss and reduction
in co-morbidities such as hyperlipidemia.

CONCLUSION

Our data are conclusive in terms of weight loss
consecutive to LSG, comparable to other clinical trials
that have reported similar 60-64 % for EWL% (27, 28)
This study confirms the existing data on the benefits
of the laparoscopic sleeve gastrectrectomy (LSG)
procedures on atherogenic dyslipidemia, but additional
data are needed for the evaluation of the long term effect

on cardiovascular mortality, morbidity and risk factors
in obese patients. The main drawback of the study was
the small lot of patients. A larger study and a longer
follow-up is necessary for establishing the metabolic
impact for this bariatric surgery procedure.

Conflict of interest

The authors declare no conflict of interest.

Aknowledgement

This research received financial support from
“Gr.T.Popa” University of Medicine and Pharmacy Ilasi,
Romania, through the grant Ideas-Teams contract number
29032/28.12.2016. We wish to acknowledge our team
member I. Silivestru- Cretu, PhD student who helped us to
complete the clinical database.

References

1. Robins SJ, Rubins HB, Faas FH, Schaefer EJ, Elam MB,
Anderson JW. Insulin resistance and cardiovascular events with
low HDL cholesterol: the Veterans Affairs HDL Intervention Trial
(VA-HIT). Diabetes Care. 2003;26(5):1513-1517.

2. Samuel VT, Petersen KF, Shulman GI. Lipid-induced insulin
resistance: unravelling the mechanism. Lancet. 2010: 26,
375(9733):2267-2277.

3. Samuel VT, Shulman GI. Mechanisms for insulin resistance:
common threads and missing links. Cell. 2012;148(5):852-871.

4. Poirier P, Giles TD, Bray GA, Hong Y, Stern JS, Pi-Sunyer FX.
Obesity and cardiovascular disease: pathophysiology, evaluation,
and effect of weight loss: an update of the 1997 American Heart
Association Scientific Statement on Obesity and Heart Disease
from the Obesity Committee of the Council on Nutrition, Physical
Activity, and Metabolism. Circulation. 2006;113(6):898-918.

5. Karelis AD, St-Pierre DH, Conus F, Rabasa-Lhoret R, Poehlman
ET. Metabolic and body composition factors in subgroups of obesity:
what do we know? J Clin Endocrinol Metab. 2004;89(6):2569-2575.
6. Vila M, Ruiz O, Belmonte M, Riesco M, Barcelo A, Perez G.
Changes in lipid profile and insulin resistance in obese patients after
Scopinaro biliopancreatic diversion. Obes Surg. 2009;19(3):299-306.
7. Hinnouho G-M, Czernichow S, Dugravot A, Batty GD, Kivimaki
M, Singh-Manoux A. Metabolically Healthy Obesity and Risk of
Mortality: Does the definition of metabolic health matter? Diabetes
Care. 2013;36(8):2294-2300.

8. Shaista Malik, Nathan D. Wong, Stanley S.,Franklin, Tripthi V.
Kamath, Gilbert J. L’Italien, Jose R. Pio and G. Rhys Williams.
Impact of the Metabolic Syndrome on Mortality From Coronary
Heart Disease, Cardiovascular Disease, and All Causes in United
States Adults;Circulation. 2004;110:1245-1250.

9. Fica S, Sirbu A. Metabolic Surgery for Diabetes Mellitus
Between Benefits and Risks. Acta Endocrinologica-Bucharest
2015; 11(2):212-219.

10. Ruiz-Tovar J, Oller I, Tomas A. Midterm impact of sleeve
gastrectomy, calibrated with a 50-Fr bougie, on weight loss,
glucose homeostasis, lipid profiles, and comorbidities in morbidly
obese patients. Am Surg. 2012;78(9):969-974.

11. NIH conference Consensus Development Conference Panel .
Gastrointestinal surgery for severe obesity. Ann Intern Med 1991;
115:956-961.

12. Sirbu A, Copaescu C, Martin S, Barbu C, Olaru R, Fica S. Six
months results of laparoscopic sleeve gastrectomy in treatment
of obesity and its metabolic complications. Chirurgia (Bucur).
2012;107(4):469-475.

459



D. Timofte et al.

13. Tordache N, Copaescu C, Litescu M, Munteanu R, Boru C,
Badiu C, Stoica A. Bariatric surgery evolution in Romania results 1
year after a variety of bariatric procedures. Acta Endocrinologica-
Bucharest 2008; 4(2):161-172.

14. Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories
W, Fahrbach K. Bariatric surgery: a systematic review and meta-
analysis. JAMA. 2004;292(14):1724-1737.

15. Schauer PR, Kashyap SR, Wolski K, Brethauer SA, Kirwan JP,
Pothier CE. Bariatric surgery versus intensive medical therapy in
obese patients with diabetes. N Engl J Med. 2012 26;366(17):1567-
1576.

16. Capoccia D, Coccia F, Guida A, Rizzello M, De Angelis F,
Silecchia G, Leonetti F. Is type 2 diabetes really resolved after
laparoscopic sleeve gastrectomy? Glucose variability studied by
continuous glucose monitoring. J Diabetes Res. 2015;2015:674268.
doi: 10.1155/2015/674268.

17. Jin HY, Park TS, Lee KA, Baek YH. The Influence of Total
Or Sub-Total Gastrectomy on Glucose Control in Diabetic and
Non-Diabetic Patients. Acta Endocrinologica-Bucharest 2016;
12(4):423-430.

18.Buchwald H, Estok R, Fahrbach K, Banel D, Jensen MD, Pories
WIJ. Weight and type 2 diabetes after bariatric surgery: systematic
review and meta-analysis. Am J Med. 2009 Mar;122(3):248-56 e5.
19. Kim S, Richards WO. Long-term follow-up of the metabolic
profiles in obese patients with type 2 diabetes mellitus after Roux-
en-Y gastric bypass. Ann Surg. 2010;251(6):1049-1055.

20. Valezi AC, Mali Junior J, de Brito ME, Marson AC. Gastroplastia
vertical com bandagem em Y-de-Roux: andlise de resultados. Rev
Col Bras Cir. 2004;31(1):49-56.

460

21. Courcoulas AP, Christian NJ, Belle SH, Berk PD, Flum DR,
Garcia L. Weight change and health outcomes at 3 years after
bariatric surgery among individuals with severe obesity. JAMA.
2013;310(22):2416-2425.

22. Vidal P, Ramon JM, Goday A, Benaiges D, Trillo L, Parri A.
Laparoscopic gastric bypass versus laparoscopic sleeve gastrectomy
as a definitive surgical procedure for morbid obesity. Mid-term
results. Obes Surg. 2012;23(3):292-299.

23. Perathoner A, Weissenbacher A, Sucher R, Laimer E, Pratschke J,
Mittermair R. Significant weight loss and rapid resolution of diabetes
and dyslipidemia during short-term follow-up after laparoscopic
sleeve gastrectomy. Obes Surg. 2013;23(12):1966-1972.

24. Omana JJ, Nguyen SQ, Herron D, Kini S. Comparison of
comorbidity resolution and improvement between laparoscopic
sleeve gastrectomy and laparoscopic adjustable gastric banding.
Surg Endosc. 2010;24(10):2513-2517.

25. Eid GM, Brethauer S, Mattar SG, Titchner RL, Gourash W,
Schauer PR. Laparoscopic sleeve gastrectomy for super obese
patients: forty-eight percent excess weight loss after 6 to 8 years
with 93% follow-up. Ann Surg;256(2):262-265.

26. Al Khalifa K, Al Ansari A, Alsayed AR, Violato C. The impact
of sleeve gastrectomy on hyperlipidemia: a systematic review. J
Obes. 2013;2013:643530.

27. Sieber P, Gass M, Kern B, Peters T, Slawik M, Peterli R. Five-
year results of laparoscopic sleeve gastrectomy. Surg Obes Relat
Dis 2014; 10: 243-249.

28. Boza C, Daroch D, Barros D, Leén F, Funke R, Crovari F.
Longterm outcomes of laparoscopic sleeve gastrectomy as a primary
bariatric procedure. Surg Obes Relat Dis 2014; 10: 1129-1133.



Copyright of Acta Endocrinologica (1841-0987) is the property of Acta Endocrinologica
Foundation and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may print,
download, or email articles for individua use.



