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Effect of laparoscopic mini-gastric bypass versus
laparoscopic sleeve gastrectomy on hypertension
and dyslipidemia in obese type 2 diabetes mellitus

patients
Wassim B. Ahmad, MD**, Abdul Ghani Al Shalabi, MD, PhD?, Younes Kabalan, MD, PhDP

I Cross-Sectional Study

Objective: The aim of the research was to compare the effect of the laparoscopic mini-gastric bypass (LMGB) technique with the
laparoscopic sleeve gastrectomy (LSG) technique in bariatric surgery on type 2 diabetes mellitus (T2DM), hypertension (HTN), and
dyslipidemia in obese T2DM patients.

Materials and methods: A prospective, cross-sectional study, conducted in Surgery Department at Al-Mouwasat and Al-Assad
University Hospitals in Damascus, and included T2DM obese patients who would undergo bariatric surgery using the LMGB or LSG
technique.

Results: The research included two groups: the LSG group (92 patients, 60.9% female, age 44.6 year, BMI 41.85 kg/m?) and the
LMGB group (137 patients, 59.1% female, age 47.1 year, BMI 43 kg/m?). Before surgery, the prevalence of HTN and dyslipidemia
were similar in the two groups. After one year: T2DM improvement and remission rate in the LMGB group (13.9, 80.3%) were greater
than in the LSG group (13, 62%), the difference was statistically significant. The HTN improvement and remission rate in the LMGB
group (52.9, 41.4%) were greater than in the LSG group (47.5, 39%), the difference was not statistically significant. The dyslipidemia
improvement rate was greater in LSG group (47.2 vs. 32.7%), while the dyslipidemia remission rate was greater in LMGB group (67.3
vs. 52.8%), the difference was statistically significant.

Conclusions: The authors found that the LMGB technique was more effective than the LSG technigue in controlling cardiovascular
risk factors of obesity, T2DM, HTN, and dyslipidemia.

Keywords: dyslipidemia, hypertension, laparoscopic mini-gastric bypass (LMGB), laparoscopic sleeve gastrectomy (LSG), type 2
diabetes mellitus

Introduction

Obesity and type 2 diabetes mellitus (T2DM) are two of the most al(elalHlElaRR)

common metabolic disorders in the world, and both have sig-
nificantly increased in the last decades! .

The obesity prevalence among adults (> 18 years) in Syria
increased from 15.2 in 2000 to 25.8% in 2016!*].
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e One year after surgery, the laparoscopic mini-gastric
bypass (LMGB) group had a greater percentage of excess
weight loss and higher high-density cholesterol levels
compared to the laparoscopic sleeve gastrectomy (LSG)
group, and the differences were statistically significant.

e The LMGB group had a higher type 2 diabetes mellitus
remission rate (80.3 %) compared to the LSG group (62%),
and the difference was statistically significant.

e There was no statistically significant difference in hyper-
tension improvement and remission rates between the two
groups.

e The LMGB group had a higher dyslipidemia remission rate
(52.8%) compared to the LSG group (34.7%), and the
difference was statistically significant.

o The results suggest that LMGB is more effective than LSG
in terms of type 2 diabetes mellitus remission and dyslipi-
demia remission.

Obesity is closely associated with hypertension (HTN), as well
as other cardiovascular risk factors such as dyslipidemia and
T2DMP4L

HTN in obesity is attributed to an increase in blood plasma
volume and cardiac output due to an increase in body mass with a
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decrease in urine and an increase in sodium reabsorption due to
the activation of the renin—angiotensin—aldosterone axis and the
sympathetic nervous system!”%,

Bariatric surgery is currently the only effective long-term
treatment for morbid obesity and associated comorbidities such
as diabetes, HTN, and dyslipidemia!®1°!,

Different laparoscopic bariatric procedures have been investi-
gated to treat T2DM obese patients, with excellent results in terms
of weight loss and glycemic control reported for both the bilio-
pancreatic diversion with or without the duodenal switch (BPD/
BPD-DS) and the Roux-en-Y gastric bypass (RYGBP)!H12],
Conversely, restrictive procedures such as the laparoscopic sleeve
gastrectomy (LSG) and the laparoscopic adjustable gastric
banding, although effective on weight loss, seem to provide dif-
ferent results on T2DM remission. In fact, while the LSG presents
an outcome that, in some studies, is comparable to RYGBP!3191,

The mini-gastric bypass or one anastomosis gastric bypass
(MGB/OAGB) originated by Rutledge in 1997 is an emerging
technique consisting in a simplified version of the classic
RYGBP"® and when described, MGB/OAGB raised, different
authors have reported excellent results in terms of weight loss and
resolution of obesity-related comorbidities, including T2DM!! 7191,

This research compared the effect of the laparoscopic mini-
gastric bypass (LMGB) and LSG techniques on diabetes mellitus,
HTN, and dyslipidemia in obese T2DM patients.

Methods and materials

The research is consistent with the strengthening the reporting of
cohort, cross-sectional and case—control studies in Surgery
(STROCSS) criteria?°l.

A prospective, cross-sectional Study, conducted in the
Department of Surgery at Al-Mouwasat and Al-Assad University
Hospitals in Damascus, between 1/5/2019 and 1/5/2022.

The research included 229 diabetes mellitus type 2 patients,
inclusion criteria: age greater than 20 years, BMI greater than
30 kg/m?, HbA1c greater than or equal to 6.5, may have HTN or
dyslipidemia) who underwent bariatric surgery (LSG or LMGB),

Exclusion Criteria: presence of contraindications for surgery,
discontinuation of follow-up one year after the operation, data
incomplete. The patient refused to participate in the research.
The patients were randomly distributed to the two research
groups, but the surgical technique was changed at the request of
some patients (23 patients) and patient withdrew from the study.

Operative technique
Laparoscopic mini-gastric bypass

The technique used for LMGB is a five-port technique similar to
that reported by Rutledge. The gastric tube was created by
applying one horizontal 45 mm Roticulator Endo-GIA at the
level of the crow’s foot and four to five vertical 60 mm Endo-GIA
upward to the angle of His. An antecolic loop end-to-side gas-
troenterostomy was created with the jejunum at 150-200 cm
(and increased by 10 cm for each BMI point above 40) distal to
the ligament of Treitz and the gastric tube by using a posterior
45 mm roticulator Endo-GIA stapler and an anterior hand
sutures. Intraoperative methylene blue test for leak was per-
formed in all patients. No naso-gastric tube or abdominal drai-
nage were left in place (Fig. 1).

Laparoscopic sleeve gastrectomy

The operation was performed in reverse trendelenburg position
on an operating table and the surgeon takes position between the
legs of the patient. The 4-5-trocar technique is used. The omen-
tum was released and ligated from the greater gastric curvature
with the energy-based device continuing proximally into the
esophagus and 6 cm proximal to the pylorus, until the angle of
His was completely released and the left diaphragmatic peduncle
was exposed. After the dissection of the greater curvature, a
calibrating bougie (36F) is placed at the stomach and passed
through the pylorus. The stomach was cut along the large cur-
vature and at the edge of the gastric tube inserted through the
endoscopic stacker. A methylene blue test was performed to
detect leakage. The removed part of the stomach was removed
from the abdomen.

A Laparoscopic Sleeve Gastrectomy (LSG)

Resected stomach

Gastric sleeve

B Laparoscopic Mini-gastric Bypass (LMGB)

Figure 1. Diagram (A) showing a longitudinal gastrectomy; (B) demonstrating the MGB mini-gastric bypass process.
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Data and follow-up

Before the surgery, a clinical history was taken, including

recording age, sex, height, weight, and BMI, systolic blood pres-

sure (SBP), diastolic blood pressure (DBP), and laboratory tests
results [fasting plasma glucose, glycohemoglobin A1C, low-den-
sity cholesterol, high-density cholesterol, and triglycerides (TG)].

Patients were followed up in cooperation with endocrinolo-
gists and nutritionists to establish a unified diet. Patients of both
groups received instructions about diet before and after surgery,
including the following:

(1) Absolute diet until the first morning after surgery.

(2) The first month: the clear liquid diet for 2 weeks, then the
thick liquid diet for 2 weeks as well.

(3) In the second month, follow a soft meal diet for a month.

(4) Itis recommended to eat 4-5 small meals a day, in addition to
drinking 6-8 glasses of water or warm, low-sugar drinks,
and restricting sugar and carbohydrate intake.

(5) It is recommended to take nutritional supplements that
contain vitamins and minerals (liquid or chewable for the
first month, then in pill form) with regular dose adjustments
according to the recommendations of a nutritionist.

(6) Maintaining physical activity and exercising at a rate of at
least 150 min per week.

Patients were followed up after 12 months, where weight,
BMI, SBP, DBP, and laboratory tests results (fasting plasma
glucose, glycohemoglobin A1C, low-density cholesterol, high-
density cholesterol, TG) were recorded.

Criterions

Diabetes mellitus: presence of one of the following criteria in a

patient with diabetes classic symptoms (polyuria, polydipsia,

weight loss, and blurred vision)?!:

(1) Fasting plasma glucose (FPG) greater than or equal to
126 mg/dl.

(2) Glycohemoglobin A1C greater than or equal to 6.5%.

(3) Random plasma glucose titration greater than or equal to
200 mg/dl.

In the absence of obvious symptoms, the titration should be
repeated on another sample on a later day, and if there are two
results of two different tests that indicate the diagnosis of
diabetes.

Diabetes mellitus remission

It is considered that there is an T2DM remission if FPG less than
126 mg/dl and HbAlc less than 6.5% without taking oral
hypoglycemic drugs or insulin, and it is considered that there is an
T2DM improvement if the patient was not treated with insulin,
even if he takes oral hypoglycemic drugs?*.

Dyslipidemia in a patient with type 2 diabetes: if the patient is
previously diagnosed with dyslipidemia or has one of the
following!?!->3!;

(1) Total cholesterol greater than or equal to 150 mg/dl.

(2) Low-density cholesterol (LDL) greater than or equal to
100 mg/dl.

(3) High-density cholesterol (HDL) less than 40 mg/dl for males
and less than 50 mg/dl for females.

(4) TG greater than or equal to 150 mg/dl.
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Dyslipidemia remission

It is considered remission if the following criteria are met after

surgery without the patient taking anticholesterol or anti-

triglyceride drugs. It was considered that there was an dyslipi-

demia improvement if the following criteria are met with the

patient taking anticholesterol or antitriglyceride drugs!*'-3!;

(1) Total cholesterol less than 150 mg/dl.

(2) LDL less than 100 mg/dl.

(3) HDL greater than or equal to 40 mg/dl for males and greater
than or equal to 50 mg/dl for females.

(4) TG less than 150 mg/dl.

Hypertension

The patient is considered to have arterial HTN ifl24-2¢!;

(1) A patient previously diagnosed with HTN, treated or
untreated.

(2) Stage 1-Systolic 130-139 mmHg or diastolic 80-89 mmHg.

(3) Stage 2 — Systolic at least 140 mmHg or diastolic at least
90 mmHg.

Hypertension improvement

It is considered that there is an improvement in HTN if blood
pressure control improved with/without fewer antihypertensive
drugs or a smaller dose.

Hypertension remission

It is considered HTN remission if SBP less than or equal to
130 mmHg and DBP less than or equal to 80 mmHg without
taking antihypertensive drugs.

Percentage of excess weight loss = [Preoperative weight —
follow-up weight]/[preoperative weight — 25X height (cm)]
x 100.

Statistical analysis

Data was analyzed using the Statistical Package for Social
Sciences version 25.0 (SPSS Inc.). Data was reported as fre-
quencies and percentages (for categorical variables) or means,
medians, and SD (for continuous variables). The relationship
between independent variables and the mean knowledge scores
was assessed using the independent samples #-test and the Pearson
2-test. P-values <0.05 was considered statistically significant.

Sample size

The minimum sample size was calculated using the Richard
Geiger equation as follows:

(3)2 x P(1 — P)

1 +%[(§)2 x P(1 = P) — 1]’

n =

Where N is the size of the community =570, P the property
and neutral availability ratio =0.50, Z the standardized con-
fidence level score of 0.95 equal to 1.96, and d is the error ratio
of 0.05.

Thus, the minimum required sample size is 229 patients.

4336



Ahmad et al. Annals of Medicine & Surgery (2023)

Results

The research included 229 patients, divided into two groups: the
LSG group (92 patients) and the LMGB group (137 patients).

The female proportion was greater in the LSG group, while the
mean age was greater in the LMGB group, but the difference was
not statistically significant.

HTN prevalence was greater in the LSG group, while the
dyslipidemia prevalence was greater in the LMGB group, the
difference was not statistically significant.

Before surgery, mean height, weight, and FPG were greater in
the LSG group, while mean BMI, SBP, HbA1¢, LDL-cholesterol,
HDL-cholesterol, and TG were greater in the LMGB group, the
difference was not statistically significant.

One year after surgery, mean weight, BMI, FPG, HbA1lc, and
LDL-cholesterol were greater in the LSG group, while mean
excess weight loss and HDL-cholesterol were greater in the
LMGB group, the difference was statistically significant.

After surgery, mean DBP and TG were greater in LSG group,
while mean SBP was greater in LMGB group, the difference was
not statistically significant.

Table 1 shows the characteristics and comparison of the stu-
died variables before and one year after surgery.

Characteristics and comparison of the age, sex, comorbidities,
body measurements, blood pressure, and laboratory test results
before and 1 year after surgery

Total (229) LSG (92) LMGB (137)
Mean/N (SD/%) Mean/N (SD/%) Mean/N (SD/%) P
Age (years) 46.1 (10.9) 44.6 (10.9) 47.1 (10.8) 0.087
Female 137 (69.9) 6 (60.9) 81 (59.1) 0.792
Male 92 (40.2) 6 (39.1) 56 (40.9)
HTN 146 (63.8) 59 (64.1) 87 (63.5) 0.923
Dyslipidemia 182 (79.5) 2(78.3) 110 (80.3%) 0.709
Presurgery
Height (cm) 168.58 (8.4) 169.39 (8.53) 168.03 (8.3) 0.230
Weight (kg) 122.1 (21.57)  122.97 (17.3) 121.51 (24.07) 0.631
BMI (kg/m?) 42.96 (6.86) 42.85 (5.02) 43.04 (7.87) 0.831
SBP (mmHg) 137.29 (16.79)  136.52 (16.44)  137.81 (17.06) 0.570
DBP (mmHg)  85.74 (7.09) 84.95 (6.4) 86.28 (7.5) 0.164
FPG (mg/d) 24575 (62.18) 24712 (69.75)  244.82 (56.78) 0.785
HbA1c (%) 8.35 (0.76) 8.33(0.78) 8.36 (0.75) 0.799
LDL (mg/dl)  127.65 (34.57)  125.29 (33.29) 129.2 (35.43) 0.399
HDL (mg/dI) 42.67 (7.75) 42.47 (7.93) 42.81 (7.65) 0.743
TG (mg/d) 150.62 (44.7) 149.58 (45.31)  151.33 (44.53) 0.772
One year after surgery
Weight (kg) 77.86 (9.19) 82.22 (8.25) 74.93 (8.64) <0.001
BMI (kg/m?) 27.35 (2.06) 28.65 (1.96) 26.48 (1.62) <0.001
EWL (%) 86.88 (9.73) 79.89 (7.64) 91.58 (8.03) <0.001
SBP (mmHg)  126.53 (10.96)  126.30 (9.97) 126.68 (11.60) 0.800
DBP (mmHg)  78.89 (5.79) 79.13 (6.32) 78.72 (5.42) 0.602
FPG (mg/d)  102.20 (20.02)  109.10 (24.06) 97.57 (15.20)  <0.001
HbA1c (%) 6.05 (0.50) 6.23 (0.51) 5.92 (0.46) <0.001
LDL (mg/d) 92.48 (23.89) 98.60 (23.77) 88.38 (23.16) 0.001
HDL (mg/dl) 48.66 (7.26) 47.34 (7.62) 49.55 (6.88) 0.023
TG (mg/d) 120.64 (17.88)  121.62 (18.16)  119.98 (17.73) 0.497

Bold values are statistically significant of P-values < 0.05.

DBP, diastolic blood pressure; EWL, excess weight loss; FPG, fasting plasma glucose; HbA1c,
glycohemoglobin A1C; HDL, high-density cholesterol; HTN, hypertension; LDL, low-density choles-
terol; LMGB, laparoscopic mini-gastric bypass; LSG, laparoscopic sleeve gastrectomy; SBP, systolic
blood pressure; TG, triglycerides.

In the LSG group, the T2DM improvement rate was 13 %,
the remission rate was 62%, and in the LMGB group, the
T2DM improvement rate was 13.9%, while the T2DM
remission rate was very high (80.3%), the difference was
statistically significant.

In the LSG group, the HTN improvement rate was 47.5 and
the remission rate was 39%. Similarly, in the LMGB group, the
HTN improvement rate was 52.9 and the remission rate was
41.4%. The difference was not statistically significant.

In the LSG group, the dyslipidemia improvement rate was 47.2
and the remission rate was 52.8 %, while in the LMGB group, the
dyslipidemia improvement rate was 32.7 and the remission rate
was 67.3%, the difference was statistically significant.

Table 2 shows a comparison of the surgery effect after 1 year
on T2DM, HTN, and dyslipidemia.

The incidence of short-term complications (thrombophlebitis
or pulmonary embolus) was small in the two groups, and the
difference between them was not statistically significant. We note
that these cases were treated conservatively and responded well.

The formation of gallstones after surgery was at a higher rate in
the LMGB group, while the formation of urinary stones was at a
higher rate in the LSG group, the difference was not statistically
significant.

The incidence of gastroesophageal reflux is greater in the LSG
group, while the incidence of biliary regurgitation is greater in the
LMGB group, and we mention that PPIs were treated until the
end of the follow-up period, and metoclopramide was used for
some patients with good tolerance of symptoms.

The incidence of depression was greater in the LSG group, but
the difference was not statistically significant. We mention that all
cases were cured within 6 months of follow-up.

The mean duration of hospitalization was similar in the two
groups, and the difference was not statistically significant. No
cases of death, alcohol addiction, or self-harm were recorded
during the follow-up period.

Table 3 shows a comparison of complications and the duration
of hospitalization.

Comparing the effect of surgery after 1 year on diabetes, HTN, and
dyslipidemia

Total LSG LMGB
N (%) N (%) N (%) P
T2DM no improvement 31/229 (13.5) 23/92 (25) 8/137 (5.8)  <0.001
T2DM improvement rate ~ 31/229 (13.5) 12/92 (13) 19/137 (13.9)
T2DM remission rate 167/229 (72.9) 57/92 (62)  110/137 (80.3)
HTN no improvement 13/146 (8.9)  8/59 (13.6) 5/87 (5.7) 0.264
HTN improvement rate 74/146 (50.7) 28/59 (47.5) 46/87 (52.9)
HTN remission rate 59/146 (40.4) 23/59 (39) 36/87 (41.4)
Dyslipidemia no 0(0) 0(0) 0(0) 0.049
improvement
Dyslipidemia 70/182 (38.5) 34/72 (47.2) 36/110 (32.7)
improvement rate
Dyslipidemia remission ~ 112/182 (61.5) 38/72 (52.8)  74/110 (67.3)

rate

Bold values are statistically significant of P-values < 0.05.
HTN, hypertension; LMGB, laparoscopic mini-gastric bypass; LSG, laparoscopic sleeve gastrectomy;
T2DM, type 2 diabetes mellitus.
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Comparison of complications and duration of hospitalization

Total LSG LMGB

Mean/N Mean/N Mean/N

(SD/%) (SD/%) (SD/%) P
Thrombophlebitis 4(1.7) 22 2 (1.5 0.686
Pulmonary embolus 2 (%) 1(1.1) 1(0.7) 0.776
Gallstones 27 (11.8) 8(8.7) 19 (13.9) 0.234
Kidney stones 8 (3.5) 5(5.4) 322 0.190
Gastroesophageal reflux 19 (8.3 15 (16.3) 4.9 <0.001
Biliary reflux 17 (7.4) 4 (4.3 13 (9.5) 0.146
Depression 9 (3.9 5(5.4) 429 0.337
Duration of 2.18 (1.35) 2.22 (1.39) 2.16 (1.33) 0.756

hospitalization

Bold values are statistically significant of P-values < 0.05.
LMGB, laparoscopic mini-gastric bypass; LSG, laparoscopic sleeve gastrectomy.

Discussion

Obesity, diabetes mellitus, HTN, and dyslipidemia are risk fac-
tors for the development of coronary, cerebrovascular, and per-
ipheral artery diseasel>*°!,

Prolonged elevation of insulin resistance can lead to dyslipidemia.
Therefore, obesity and T2DM are risk factors for dyslipidemial®”'.

Bariatric surgery, with its effect on reducing body weight,
reduces insulin resistance, and thus, in addition to its effect on
T2DM, it reduces the risk of dyslipidemia.

Several studies concluded that bariatric surgery effectively led
to excess weight loss with a resolution of obesity-related compli-
cations in patients, and it is also effective in managing T2DM in
obese patients compared to pharmacological management?8-3%1,

In this research, the percentage of females was similar between
the two research groups, as well as the prevalence of HTN and
dyslipidemia, and although the mean age of patients was greater
in the LMGB group. Also, BMI, SBP, DBP, and laboratory test
results were similar in the two research groups.

Annals of Medicine & Surgery

One year after surgery, the T2DM improvement and remission
rate were greater in the LMGB group than in LSG group. Several
studies reached similar results!!”>!8:30*21 where the T2DM
remission rate in the LMGB/MGB group (30.6-94.2%) was
greater than in the LSG/SG group (23.4-90.8%) (Table 4).

There are several hypotheses about the mechanisms of the
effect of bariatric surgery on type 2 diabetes. One proposed
mechanism is that visceral fat is an important source of inflam-
matory cytokines such as tumor necrosis factor-alpha (a), trans-
forming growth factor-, interleukin-6, resistin, and plasminogen
activator inhibitor type 1, which can directly affect the uptake of
glucose by cells in the target tissues by the effect of insulin (insulin
resistance), and also contribute to the decrease in the secretion of
other factors such as adiponectin that reduce insulin resistance,
and thus bariatric surgery and accompanying weight loss coun-
teract these mechanisms!**.

Another hypothesis is the effect of lipotoxicity, which is
characterized by an increase in the distribution of free fatty acids,
which leads to progressive damage to cells, including pancreatic
alpha (a) cells, causing defects in glucagon secretion in individuals
genetically predisposed to type 2 diabetes!**!,

Another hypothesis is the stomach hypothesis, which says that
changes in the secretion of gastric factors due to the cut are
responsible for the rapid recovery of insulin and an increase in
sensitivity to its effect, and that the main peptide in this
mechanism is ghrelin, which is produced from the bottom of the
stomach, which is removed in the longitudinal cut of the stomach.
From gastric emptying and intestinal transit, which in turn
influences gut hormones such as glucagon-like peptide-1 (GLP-1),
peptide YY, glucose-dependent insulinotropic polypeptide, and
leptin, as well as evidence of an effect of ghrelin on beta (B) cells as
well as on body weight!**7],

Incretins secreted in the gastrointestinal tract are able to
modulate the response of pancreatic islet cells of langerhans,
increase insulin and decrease glucagon secretion, which include
GLP-1 and glucose-dependent insulinotropic polypeptide, both
of which regulate glucose metabolism, and increase secretion

Comparison remission rates of type 2 diabetes, hypertension, and dyslipidemia between LSG/SG and LMGB/MGB bariatric surgery

techniques in several studies

T2DM remission rate%

HTN remission rate% Dyslipidemia remission rate%

References Follow-up period (years) LSG/SG LMGB/MGB LSG/SG LMGB/MGB LSG/SG LMGB/MGB
Moustafa et al®"! 1 50 60 66.7 100 60 87.5
Khalaj et a/*? 1 719 65.3 52.2 52.6 277 37.1
2 53.3 63.8 39.1 54.7 14.2 29.8
Mohamed et a5 1 50 81.8 60 62.5 66.7 875
Ruiz-Tovar et al®¥ 1 86.9 94.2 783 89.5 41.4 100
Mostafa et a/*®! 1 25 81.8 50 62.5 16.7 875
Alkhalifah et a®! 1 90.8 931 46.8 36.8 49.9 89.2
Kular et all'"! 1 81 92 74 76 72 90
Lee et al*"! 5 30 60 353 75 353 87.5
Carbajo et al®® 6 - 94 - 9 - 9
Toksoy et al®” 1 82 87 545 58.8 - -
Kansou et a/l4? 1 90.5 926 76.9 81 - -
Schauer et al®" 1 23.4 30.6 - - - -
Musella et al4? 1 60.9 85.4 - - - -
Milone et al[® 1 66.7 87.5 - - - -
Lee et a/*® 1 47 93 - - - -

HTN, hypertension; LMGB, laparoscopic mini-gastric bypass; LSG, laparoscopic sleeve gastrectomy; T2DM, type 2 diabetes mellitus.
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insulin, promotes the growth of beta (B) cells by antiapoptotic
effect, improves the action of this hormone, remission of T2DM
after bariatric surgery is directly attributed to changes in gut
hormones, indicating the influence of the anatomical arrange-
ment of the gastrointestinal tract as the primary mediator in the
control surgery on the disease, and the rearrangement of this
anatomy promotes a simultaneous increase in insulin and adi-
ponectin, in which a decrease in lipids occurs!*®!,

One of the hypotheses about the effect of bariatric surgery on
type 2 diabetes is the anti-incretin effect theory, which hypothe-
sizes that there is a regulating or balancing mechanism called the
anti-incretin system, which is responsible for reducing insulin
secretion as well as its effect and reducing the growth of beta (B)
cells, and that the change that promotes the increase of anti-
incretin. It may cause insulin resistance and reduce the secretion
of this protein, so the defect in the production of anti-incretins,
which may occur in bariatric surgery, would lead to instability of
the system, and thus amelioration or remission of the disease!*"!.

Another theory suggests that the rapid transport of digested
materials reduces their absorption in the distal part of the intes-
tine, which increases the secretion of GLP-1, and although the
mechanism of this effect is not yet fully known, it can be linked
directly to the transport of nutrients apart from the secretion of
known intestinal hormones!**%9!,

The HTN improvement and remission rate in the LMGB group
(52.9, 41.4%) was greater than in the LSG group (47.5, 39%).
Several studies reported similar results!'”%3¢! where the HTN
remission rate in the LMGB/MGB group (36.8-100%) was
greater than in the LSG/SG group (35.3-78.3%) (Table 4).

One of the hypotheses about the effect of bariatric surgery on
arterial tension, includes a decrease in the inflammatory response
with improved insulin resistance can reduce arterial stiffness and
sodium reabsorption and thus lead to the normalization of blood
pressure levels, and patients with central obesity have an
increased activation of the renin system — angiotensin-aldoster-
one, which may also return to normal after surgery.

A possible effect of GLP-1 on the sympathetic nervous system
has been described, wherein an increase in digestive hormones such
as peptide YY and GLP-1 can play an important role due to its
effect on the digestive system along with a diuretic effect, as well as
changes in adipokines and other inflammatory cytokines have a
role. Moreover, as insulin sensitivity increases, levels of C-reactive
protein and interleukin-6 decrease, thus relieving adipocyte
inflammation and thus preventing constriction of blood vessels™*!.

All dyslipidemia patients have benefited from surgery, as the
dyslipidemia improvement rate was greater in the LSG group,
while the dyslipidemia remission rate was greater in LMGB
group. Several studies have reached similar results”-30-3¢1
where the dyslipidemia remission rate was greater in the LMGB/
MGB group (29.8-100%) than in the LSG/SG group (14.2-72%)
(Table 4).

The LMGB technique’s superiority on the LSG technique in the
occurrence of the incidence of the dyslipidemia remission rate
may be due to fat malabsorption in addition to its having partial
restrictive effects.

Limitations

This study has some limitations, as it was cross-sectional study, so
the level of evidence provided may not be as strong as that of
other well designed studies like cross-sectional studies. Another

limitation of this study is the relatively low follow-up rate
(12 months).

Conclusions

In this study, we found that the LMGB technique was more
effective than the LSG technique in controlling cardiovascular
risk factors of obesity, T2DM, HTN, and dyslipidemia.

Ethical approval

Ethical approval for this study (Ethical Committee No. 1256) was
provided by the Scientific Research Ethics Committee in the
Faculty of Medicine in Damascus University, Damascus, The
Syrian Arab Republic on 10 April 2019.

Consent

Informed consent from all participants was obtained after clear
explanation about the purpose of the study, and copies of the
written consent are available on request. Confidentiality and
privacy of data were maintained. Written informed consent was
obtained from the participants for publication and any accom-
panying images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal on request.

Sources of funding

Damascus University obtained all materials needed for this study.
No contribution to data design, collection, analysis or inter-
pretation was made by any funding resource. No other funding
sources.

Author contribution

W.B.A.: corresponding author, contributed in study concept and
design, data collection, and writing the paper; A.G.A.S.: con-
tributed in supervising and reviewing the paper; Y.K.: con-
tributed in co-supervising and reviewing the paper. All authors
revised the final version of the manuscript critically and gave the
final approval.

Conflicts of interest disclosure

None of the authors have any competing interests. The authors
alone are responsible for the content and the writing of the article.
No conflict of interest is declared.

Research registration unique identifying number

1. Registry used: https://www.researchregistry.com/.

2. Unique identifying number or registration ID: researchregistry-
9080.

3. Hyperlink to your specific registration (must be publicly
accessible and will be checked): https://www.researchregis
try.com/browse-the-registry#home/registrationdetails/
6470aa49eec5650027c0beS57/.

4339


https://www.researchregistry.com/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/6470aa49eec5650027c0be57/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/6470aa49eec5650027c0be57/
https://www.researchregistry.com/browse-the-registry#home/registrationdetails/6470aa49eec5650027c0be57/

Ahmad et al. Annals of Medicine & Surgery (2023)

Guarantor

Abdul Ghani Al Shalabi and Younes Kabalan.

Data availability statement

All data related to this paper’s conclusion are available and stored
by the authors. All data can be made available by the corre-
sponding author upon a reasonable request.

Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] Elflein J. Estimated number diabetics worldwide (10 Decemeber 2019).

[2] Guariguata L, Whiting DR, Hambleton I, ez al. Global estimates of dia-
betes prevalence for 2013 and projections for 2035. Diabetes Res Clin
Pract 2014;103:137-49.

[3] Wadden TA, Brownell KD, Foster GD. Obesity: responding to the global
epidemic. ] Consult Clin Psychol 2002;70:510-25.

[4] WHO. Prevalence of obesity among adults, BMI > 30. 2022. Accessed
22 October 2022.

[5] Finucane MM, Stevens GA, Cowan M], et al. Global Burden of
Metabolic Risk Factors of Chronic Diseases Collaborating Group (Body
Mass Index). National, regional, and global trends in body-mass index
since 1980: systematic analysis of health examination surveys and epi-
demiological studies with 960 country-years and 9-1 million participants.
Lancet (London, England) 2011;377:557-67.

[6] Danaei G, Finucane MM, Lu Y, et al. Global Burden of Metabolic Risk
Factors of Chronic Diseases Collaborating Group (Blood Glucose).
National, regional, and global trends in fasting plasma glucose and dia-
betes prevalence since 1980: systematic analysis of health examination
surveys and epidemiological studies with 370 country-years and 2.7
million participants. Lancet (London, England) 2011;378:31-40.

[7] Hall JE, do Carmo JM, da Silva AA, et al. Obesity-induced hypertension:
interaction of neurohumoral and renal mechanisms. Circ Res 2015;116:
991-1006.

[8] Seravalle G, Grassi G. Obesity and hypertension. Pharmacol Res
2017;122:1-7.

[9] Magouliotis DE, Tasiopoulou VS, Sioka E, et al. Impact of bariatric
surgery on metabolic and gut microbiota profile: a systematic review and
meta-analysis. Bariatric Surg 2017;27:1345-57.

[10] Padwal R, Klarenbach S, Wiebe N, et al. Bariatric surgery: a systematic
review and network meta-analysis of randomized trials. Obes Rev
2011;12:602-21.

[11] Buchwald H, Estok R, Fahrbach K, et al. Weight and type 2 diabetes after
bariatric surgery: systematic review and meta-analysis. Am ] Med
2009;122:248-256.€5.

[12] Hedberg J, Sundstrém J, Sundbom M. Duodenal switch versus Roux-en-
Y gastric bypass for morbid obesity: systematic review and meta-analysis
of weight results, diabetes resolution and early complications in single-
center comparisons. Obes Rev 2014;15:555-63.

[13] Yip S, Plank LD, Murphy R. Gastric bypass and sleeve gastrectomy for
type 2 diabetes: a systematic review and meta-analysis of outcomes.
Bariatric Surg 2013;23:1994-2003.

[14] Pham S, Gancel A, Scotte M, et al. Comparison of the effectiveness of four
bariatric surgery procedures in obese patients with type 2 diabetes: a
retrospective study. ] Obes 2014;2014:638203.

[15] Nannipieri M, Baldi S, Mari A, et al. Roux-en-Y gastric bypass and sleeve
gastrectomy: mechanisms of diabetes remission and role of gut hormones.
J Clin Endocrinol Metab 2013;98:4391-9.

[16] Rutledge R. The mini-gastric bypass: experience with the first 1,274 cases.
Bariatric Surg 2001;11:276-80.

[17] Kular KS, Manchanda N, Rutledge R. A 6-year experience with
1,054 mini-gastric bypasses-first study from Indian subcontinent.
Bariatric Surg 2014;24:1430-5.

[18] Milone M, Minno Di, Leongito MN, et al. Bariatric surgery and diabetes
remission: sleeve gastrectomy or mini-gastric bypass? World ]
Gastroenterol 2013;19:6590-7.

Annals of Medicine & Surgery

[19] Musella M, Milone M, Bellini M, et al. Effect of bariatric surgery on
obesity-related infertility. Surg Obes Relat Dis 2012;8:445-9.

[20] Mathew G, Agha R. for the STROCSS Group. STROCSS 2021:
strengthening the reporting of cohort, cross-sectional and case—control
studies in surgery. Int J Surg 2021;96:106165.

[21] Riddle MC, Bakris G, Blonde L, et al. Standards of medical care in
Diabetesd-2022. Diabetes Care 2022;45:51-2.

[22] Ramos-Levi AM, Cabrerizo L, Matia P, et al. Which criteria should be
used to define type 2 diabetes remission after bariatric surgery? BMC Surg
2013;13:8.

[23] Grundy SM, Stone NJ, Bailey AL, et al. 2018 AHA/ACC/AACVPR/
AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA  Guideline on
the Management of Blood Cholesterol: Executive Summary: a Report of
the American College of Cardiology/American Heart Association Task
Force on Clinical Practice Guidelines. Circulation 2019;139:¢1046-81.

[24] Williams B, Mancia G, Spiering W, et al. ESC/ESH guidelines for the
management of arterial hypertension. Eur Heart ] 2018;39:3021.

[25] Unger T, Borghi C, Charchar F, et al. International society of hyperten-
sion global hypertension practice guidelines. ] Hypertens 2020;38:982.

[26] Hypertension in adults: Diagnosis and management. National Institute
for Health and Care Excellence (NICE), 2020.

[27] Dixon DL, Riche DM. Dyslipidemia. In: DiPiro JT, Yee GC, Posey L,
Haines ST, Nolin TD, Ellingrod V, eds. Pharmacotherapy: A
Pathophysiologic Approach, 11th ed. McGraw Hill; 2020.

28] Schauer PR, Ikramuddin S, Gourash W, ez al. Outcomes after laparoscopic

Roux-en-Y gastric bypass for morbid obesity. Ann Surg 2000;232:515-29.

[29] Wittgrove AC, Clark GW, Tremblay L]. Laparoscopic gastric bypass,
Roux-en-Y: preliminary report of five cases. Obes Surg 1994;4:353-7.

[30] Hess DW, Hess DS. Laparoscopic vertical banded gastroplasty with
complete transection of the stapleline. Obes Surg 1994;4:44-6.

[31] Moustafa AF, Moharam MA, Ashraf ZA, et al. Laparoscopic sleeve
gastrectomy versus laparoscopic single anastomosis gastric bypass: short-
term outcome. Egypt J Surg 2021;40:300-8.

[32] Khalaj A, Tasdighi E, Hosseinpanah F, et al. Two-year outcomes of sleeve
gastrectomy versus gastric bypass: first report based on Tehran obesity
treatment study (TOTS). BMC Surg 2020;20:160.

[33] Mohamed TA, Abdel- Razik S, Hassanien AM, et al. Laparoscopic sleeve
gastrectomy versus laparoscopic mini-gastric bypass in obesity. Minia J
Med Res 2020;31:231-35.

[34] Ruiz-Tovar J, Carbajo MA, Jimenez JM, et al. Long-term follow-up after
sleeve gastrectomy versus Roux-en-Y gastric bypass versus one-anasto-
mosis gastric bypass: a prospective randomized comparative study of
weight loss and remission of comorbidities. Surg Endosc 2019;33:401-10.

[35] Mostafa EA, Abdel Wahab EM, Abo Sayed YG, et al. Laparoscopic sleeve
gastrectomy versus laparoscopic mini-gastric bypass in management of
morbid obesity and its comorbidities. Menoufia Med ] 2018;31:1181-6.

[36] Alkhalifah N, Lee W], Hai TC, et al. 15-year experience of laparoscopic
single anastomosis (mini-)gastric bypass: comparison with other bariatric
procedures. Surg Endosc 2018;32:3024-31.

[37] Lee W], Chong K, Lin YH, et al. Laparoscopic sleeve gastrectomy versus
single anastomosis (mini-) gastric bypass for the treatment of type 2
diabetes mellitus: 5-year results of a randomized trial and study of
incretin effect. Bariatric Surg 2014;24:1552-62.

[38] Carbajo MA, Luque-de-Leén E, Jiménez JM, et al. Laparoscopic one-
anastomosis gastric bypass: technique, results, and long-term follow-up
in 1200 patients. Bariatric Surg 2017;27:1153-67.

[39] Toksoy M, Akinci O, Ergun S, et al. Laparoscopic mini-gastric bypass
versus laparoscopic sleeve gastrectomy in metabolic surgery: a single
center experience. Ann Ital Chir 2022;94:11-8.

[40] Kansou G, Lechaux D, Delarue J, et al. Laparoscopic sleeve gastrectomy
versus laparoscopic mini-gastric bypass: one year outcomes. Int ] Surg
2016;33:18-22.

[41] Schauer PR, Bhatt DL, Kirwan JP, ez al. Bariatric surgery versus intensive
medical therapy for diabetes — 5-year outcomes. N Engl ] Med 2017;376:
641-51.

[42] Musella M, Apers J, Rheinwalt K, ez al. Efficacy of bariatric surgery in
type 2 diabetes mellitus remission: the role of mini-gastric bypass/one
anastomosis gastric bypass and sleeve gastrectomy at 1 year of follow-up.
A European survey. Bariatric Surg 2016;26:933-40.

[43] Lee W], Chong K, Ser KH, et al. Gastric bypass vs sleeve gastrectomy for
type 2 diabetes mellitus: a randomized controlled trial. Arch Surg
2011;146:143-8.

[44] American Diabetes Association. Diagnosis and classification of diabetes
mellitus. Diabetes Care 2013;36:567-74.

4340



Ahmad et al. Annals of Medicine & Surgery (2023)

[45] Boden G. Role of fatty acids in the pathogenesis of insulin resistance and
NIDDM. Diabetes 1997;46:3-10.

[46] de Oliveira LF, Tisott CG, Silvano DM, et al. Glycemic behavior in
48 hours postoperative period of patients with type 2 diabetes mellitus
and non diabetic submitted to bariatric surgery. Arq Bras Cir Dig
2015;28:26-30.

[47] Yang J, Wang C, Cao G, et al. Long-term effects of laparoscopic sleeve
gastrectomy versus roux-en-Y gastric bypass for the treatment of Chinese
type 2 diabetes mellitus patients with body mass index 28-35 kg/m?.
BMC Surg 2015;15:88.

4341

[48] Rubino F, Marescaux J. Effect of duodenal—jejunal exclusion in a non-
obese animal model of type 2 diabetes: a new perspective for an old
disease. Ann Surg 2004;239:1-11.

[49] Rubino F. Is type 2 diabetes an operable intestinal disease? A provocative
yet reasonable hypothesis. Diabetes Care 2008;31:5290-6.

[50] Borges M de C, Terra GA, Takeuti TD, et al. Immunological evaluation of
patients with type 2 diabetes mellitus submitted to metabolic surgery. Arq
Bras Cir Dig 2015;28:266-9.

[51] Climent E, Oliveras A, Pedro-Botet J, et al. Bariatric surgery and hyper-
tension. J Clin Med 2021;10:40-9.



