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Abstract

Background: Combined sleeve gastrectomy and MGB is
a modified bariatric procedure composed of the standard
procedures of sleeve gastrectomy and MGB that can be
performed by laparoscopic technique. This combined procedure
is still a novel technique with assumed beneficial effects based
on the theory and former experiences with both techniques
individually.

Aim of Study: Assessment of the efficacy of combined
sleeve gastrectomy and MGB in treatment of morbidly obese
patient as regard weight reduction and control of co-
morbidities.

Patient and Methods: From January 2016 to January
2018, laparoscopic combined sleeve gastrectomy and MGB
was performed in 20 patients at the Gastrointestinal Surgery
Unit, General Surgery Department, Tanta University, Egypt.

Results: The study population included 18 females and
2 males with a mean age of 33.13+7 years. The mean, pre-
operative Body Mass Index (BMI) was 54. 13 £60kg/m . All
procedures were completed laparoscopically. Comorbidities:
The mean operative time was 153 £27.7 minutes and the mean
postoperative hospital stay was 6.1+5.8 days. Early compli-
cations were encountered in 4 cases (20%) including 3 port
site infections (15%), stable line leakage 5 days after operation
was recorded in 1 case (5%). Late complications included 6
cases (30%). Pre-operative obesity related co morbidities;
hypertension in 2 cases, diabetes mellitus in 3 cases, Dyslip-
idaemia in 4 cases and arthrealgia in 7 cases. The mean BMI
18 months after surgery was 29.23+3.4kg/m?, and the EWL%
ranged between 51.45% and 98.2% with a mean of 80.68 £10.55
18 months after operation. Most of the co-morbidities improved
or resolved; 100% for hypertension and diabetes mellitus,
75% for dyslipidemia and 71.4% for artheralgia.

Conclusion: Despite the short duration of follow-up for
most of the patients, combined SG and MGB can be considered
an effective surgical procedure for treatment of morbid obesity
in terms of weight reduction and control of co-morbidities.
A higher cost is expected for this procedure due to the larger
number of cartridges used. Like other bariatric procedures,
this novel procedure was attended with post-operative com-
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plications mainly staple line leakage, biliary reflux, stomal
ulcer, nutritional deficiencies and symptomatic gallbladder
stones.

Key Words: Obesity — Sleeve gastrectomy — Mini-gastric-
bypass.

Introduction

MORBID Obesity (MO) can lead to complications
affecting nearly every organ system [1]. Because
of their impact on the patients' quality of life, life
expectancy, and healthcare finances, obesity and
its related co-morbidities constitute a significant
health problem worldwide [2]. A number of serious
co-morbidities are associated with morbid obesity,
including Type 2 Diabetes Mellitus (T2DM), dys-
lipidemia, hypertension, osteoarthritis, obstructive
sleep apnea, and Gastroesophageal Reflux Disease
(GERD). MO and its related co-morbidities are a
global medical challenge and a financial burden
in many affected countries [3].

Bariatric surgery is the most effective treatment
of morbid obesity; not only is it a weight-reducing
surgery but also a metabolic surgery. It results in
excellent long-term sustained weight loss and hence
in reduction of co-morbidities [3].

Combined sleeve gastrectomy and MGB is a
modified bariatric procedure composed of the
former standard procedures of sleeve gastrectomy
and MGB that can be performed by laparoscopic
technique. The potential of this combined procedure
is to provide beneficial effects of both techniques
to achieve better glucose control and weight loss.
This combined procedure is still a novel technique
with assumed beneficial effects based on the theory
and former experiences with both techniques indi-
vidually [4].
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Patients and M ethods

This study was conducted at the Gastrointestinal
Surgery Unit, General Surgery Department, Tanta
University on 20 patients suffering from morbid
obesity during the period from January 2016 to
January 2018. The main inclusion criteriawere
BMI >40kg/m? without co-morbidity or 35kg/m?
with co-morbidity, failed previous non-surgical
weight reduction trials either dietary, behavioral,
physical or with drugs separately or in combination
and family support and patient's willingness to
comply with post-operative requirements. The
exclusion criteriawere mentally unstable patients,
patients younger than 16 years and older than 60
years, patients suffering from endocrine disorders
that can cause obesity, surgically unfit patients and
those with short life expectancy as severely ill or
cancer patients.

All patients were subjected to full medical
history taking, clinical examination, anthropometric
measurements in the form of: (Weight, height,
Body Mass Index (BMI), excess BMI, waist cir-
cumference, hip circumference and waist/hip ratio),
laboratory investigations and imaging investigations
and evaluation of the associated co-morbidities
and accurate assessment of the operative risks of
the patient.

Operative technique:

Operating room setup: The patient was placed
on the operating table in the supine position with
both legs adducted. The laparoscopic tower was
placed at the left shoulder of the patient and the
anaesthetic tower at the head of the table. The
surgeon and camera man stand on the patient's
right side, the first and second assistant (liver
retractor holder) on the patient's |eft side and the
nurse towards the patient's feet. Table with electric
motors was used to facilitate position changes. The
patient was strapped well to the operating table at
both the lower chest and pelvisto prevent sliding
of the case.

Operative steps:

A Foley catheter was inserted to monitor the
urine output and an 18-Fr Naso-Gastric (NG) tube
was also inserted to decompress the stomach.
Access to the abdominal cavity was achieved by
using optical trocar.

Two trocars (5-12) were inserted at the right
and left side of the midline about hand breadth
from the xiphoid process, one (5) trocar was in-
serted below the right subcostal margin at anterior
axillary line, one (5) trocar was inserted below the

left subcostal margin at anterior axillary line,one
trocar was inserted in epigastric region for liver
retraction (Pretzel FlexTM). The head end of the
table was elevated to about 30 degree and tilted to
the right side by about 10-15 degree to help the
abdominal contentsto fall down. The procedure
starts by exploration of the abdominal cavity with
particular attention to potential adhesions, length
of small intestinal mesentery, checking out the
position of naso-gastric tube and emptying the
stomach. An opening was made in the gastro-colic
ligament 4-6¢cm from the pylorus and devascular-
ization of the greater curvature is performed by
ultrasonic shear (Harmonic Scalpel TM). A 36F
bougieisinserted into the stomach trans-orally by
the anaesthetist. Standard sleeve gastrectomy is
performed along the bougie using the laparoscopic
linear cutting stapler till reaching the angle of Hiss
and the bougie isremoved. A window is created
in the lesser omentum close to the gastric wall at
the incisura angularis. The stomach is transected
at the level of incisuraangularis perpendicular to
the lesser curve using the laparoscopic linear cutting
stapler, thus, separating the sleeved gastric pouch
proximally from the pyloric antrum distally. The
operating table is placed in Trendelenburg's position
(the feet higher than the head by 15-30 degrees),
so the transverse colon and greater omentum are
retracted towards the upper abdomen exposing the
ligament of Treitz. Starting from this point, 150 to
200cm (according to preoperative BMI and eating
habits of the patients) of the small intestine are
measured and the small intestine is mobilized in
front of the colon towards the gastric pouch to
create an anti-colic iso-peristaltic side-to-side loop
gastro-jujenostomy using the linear stapler. A NG
isinserted and the rents in the stomach and jejunum
closed.

A leak test was performed using Methylene
blue. A drain wasinserted in the left subphrenic
region. The reseated part of the stomach was ex-
tracted and sent for histopathological examination.

Post-operative care:

Prophylaxis against Deep Venous Thrombosis
(DVT) and pulmonary embolism was given. Res-
piratory exercise from the first post-operative day,
associated with mucolytic, expectorant and bron-
chodilator if needed to prevent respiratory compli-
cations. All patients were subjected to oral gastro-
graffin contrast study on the second post-operative
day to exclude gastrointestinal leakage. If there
was no leakage, the NG tube is removed and the
patient starts clear oral fluid. Early and late com-
plications were recorded. Patients were discharged
home when they are fully ambulant, self caring,
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pain free with no complications. Strict instruction
was delivered to the patients before discharge.

Results

The study population included 20 patients; 18
females (80%) and 2 males (20%). Their ages
ranged between 16 and 43 years with a mean of
33.13%7 years. Eighteen patients (90%) were mar-
ried while 2 patients (10%) were single. Regarding
to surgical history, 7 patients had underwent cesar-
ean section, appendectomy in 1 patient, laparoscop-
ic cholycystectomy in 2 patients, and 10 patients
(50%) had negative surgical history.

The pre-operative anthropometric measurements
in our study included the weight which ranged
between 120 and 174kg with amean of 145.80 +
16.38kg. The BMI ranged between 43 and 64.4
kg/m? with a mean of 54.13+6051kg/m?. The
excess body weight ranged between 59 and 106kg
with a mean 82.50+ 15.82. The waist/hip ratio
ranged between 0.7 and 1.02 with amean of 0.84%
0.08. According to the BMI, the 20 patients were
classified into 3 groups. Six patients (30%) were
morbidly obese, 10 patients (50%) were super
obese and 4 patients (20%) were super-super obese.

Pre-operative upper Gl endoscopy was done
for al patients and it revealed that 4 patients (20%)
had un-complicated hiatus hernia, 8 patients (40%)
had gastritis (antral or pangastritis) and received
medical treatment before surgery, 2 patients (10%)
had incompetent cardia and the rest of the patients
had normal upper endoscopy. Pelvi-abdominal
ultrasound was obtained for all patients and it
revealed hepatomegaly in 9 patients (45%),
splenomegaly in 3 patients (15%), fatty liver in 4
patients (20%) and 4 patients (20%) had normal
study.

Obesity associated morbidities in patients in-
cluded in this study: 2 patients (10%) were hyper-
tensive and receiving antihypertensive medications,
3 patients (15%) had type 2 DM and maintained
on insulin therapy, 4 patients (20%) were receiving
statins for dyslipidaemia, 2 patients were asthmatic,
and 7 patients (35%) were suffering from arthritis.

Operative records:

All the procedures were compl eted |aparoscop-
ically. The operative time ranged between 120 and
200 minutes with amean of 153 £27.77 minutes.
The number of cartridges used in this study ranged
between 7 and 9 and the mean number was 8
cartridges.
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Intra-operative complications:

Intra-operative complications were recorded in
4 patients (20%). Superficial liver tear caused by
the liver retractor was encountered in 1 patient
(5%) and the resulting bleeding was controlled by
cautary and compression. Minimal bleeding from
splenic capsule occurred in 1 patient and bleeding
was controlled by compression as well. Misfiring
of stapler during vertical division of the stomach
to create the gastric sleeve resulting in division
with no stapling and bleeding from the edges of
the stomach occurred in 1 patient (5%). This ad-
verse event was fixed by re-application of the linear
stapler medial to the open edges of the gastrotomy
and firing it. In the same patient, the intra-operative
leak test (Methylene blue test) revealed leakage at
the site of closed gastro-enterotomy and it was
controlled by placing a2nd layer of sutures. There
was no operative mortality. Fig. (1).

Post-operative results:

The post-operative hospital stay ranged between
4 and 40 days with a mean of 6.60+8.05. If we
exclude the one patient who developed |eakage
and stayed in the hospital for 40 days, the post-
operative hospital stay of the remaining 19 patients
will range between 4 and 10 days with a mean of
4.84% 1.80. All patients in this study were subjected
to oral gastrograffin contrast study the second post-
operativeday and no |eakage was detected in any
of them.

Early post-operative complications:

Early complications were encountered in 4
patients (20%). One femal e patient (5%) developed
late staple line leakage the 7th post-operative day
revealed as drainage of the oral soft meal together
with staples through the abdominal drain. In this
patient, |leakage was confirmed by both gastrograf-
fin study Fig. (2) and upper endoscopy and was
found to be due to atiny perforation at the most
proximal end of the vertical staple-line (the site of
the angle of Hiss) with controlled drainage through
the abdominal drain. This patient did not develop
sepsis and abdominal ultrasound examination and
Computed Tomography (CT) revealed no intra-
abdominal collection. This patient was treated
conservatively by maintained abdominal drainage,
nothing per mouth and Total Parenteral Nutrition
(TPN) and the fistula closed after 1 month. Itis
important to note that the Gastrograffin study
performed the 2nd post-operative day was normal
with no leakage of the contrast. Three patients
(15%) suffered from port site infection. There was
no post-operative mortality in this study.
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All patients were followed-up according to the
planned schedule (1, 3, 6, and 12 months) and none
of them escaped the follow-up (attendance was
100%). Seven patients (35%) completed the 9-
months follow-up while 3 patients (15%) had
completed the 12-months follow-up.

In this study, the pre-operative weight ranged
between 120kg and 174kg with a mean of 145.8 +
16.38kg. At 1 month follow-up, the weight ranged
between 100kg and 163kg with amean of 135.4 +
17.28kg. At 3 months follow-up, the weight ranged
between 92kg and 150kg with amean of 123.10 +
15.61kg. At 6 months follow-up, it ranged between
80kg and 120kg with amean 109.2+13.13. At 9
months follow-up, the weight ranged between 77kg
and 120kg with amean 101.45+10.76, at 1 year
follow-up, the weight ranged between 72kg and
106kg with amean 90.25+9.00. Lastly at 18 months
follow-up, it ranged between 64kg and 94kg with
amean 79.65+7.77kg.

Inthis study, the pre-operatlve BMI ranged
between 43kg/m? and 64kg/m? was with amean
of 54.13+6.51kg/m?. At one month follow- up, BMI
ranged between 38.1kg/m? and 56.55kg/m? with
amean of 49.91 +6.99kg/m?. At 3 monthsfollow-
up, the BMI ranged between 32.59kg/m? and 55.11
kg/m? with a mean of 45.39+6.31kg/m”. At 6
months follow-up, the BMI ranged between 29
kg/m? and 48.88kg/m? with amean of 40.88+5.31.
At 9 months follow- up, it ranged between 28.2
kg/m and 46.66kg/m? with a mean of 37.46%4.77
kg/m?. At one year follow- -up, it ranged between
25.6kg/m? and 42.22kg/m?. Lastly at 18 months
follow-up, the BMI ranged between 20. 2kg/m
and 34.66kg/m? with a mean of 29.15+3.7kg/m?,

In this study, the pre-operative excess body
weight ranged between 59kg and 106kg with a
mean of 82.5+15.82kg. At 1 month follow-up, the
EWL % ranged between 7.51% and 32.25% with
amean of 13.54+5.76. At 3 months follow-up, the
EWL % ranged between 16.85% and 45.16% with
amean of 27.78+7.02%. At 6 months follow-up,
it ranged between 27.18% and 69.11% with a mean
of 52.63+ 14.14. At 9 months follow-up, the EWL%
ranged between 34.95% and 80.88% with a mean
of 54.95+9.65 %. 12 months follow-up, the EWL%
ranged between 38.8% and 92.6% with a mean of
68.96+ 11.69. Lastly at 18 months follow-up, the
EWL % ranged between 51.45% and 98.2% with
amean of 80.68+ 10.55.

Effects of weight reduction on obesity related
mor bidities:

Most of the co-morbidities improved or resolved
after surgery. The 2 patients with hypertension had

complete resolution (100%) of hypertension; one
patient stopped anti-hypertensive drugs 7 months
post-operatively and the other patient stopped anti-

hypertensive drugs at 9 months post-operatively.

Two out of the 3 patients (66.6%) with diabetes
mellitus had compl ete resolution of diabetes and

both of them stopped insulin therapy at 9th and
11th months post-operative with fair glycaemic
control without medications while the remaining
1 patient (33.3%) showed improvement of glycae-
mic control and reduced the dose of insulin therapy.

Three out of the 4 patients with dyslipidaemia
(75%) showed improvement of their lipid profileand
reduced the dose of Statins. Five out of 7 (71.4%)

patients with arthritis showed marked improvement
manifested by reduction in pain severity, improve-
ment of their locomotor abilities and decrease joint
swelling. Finally, the 2 patients with bronchial
asthma showed no significant changesin their
morbidities. (Table 2).

Late complications:

Late complications were reported in 6 patients
(30%) in this study. Biliary reflux and stomal
ulcers, proved by endoscopic examination, were
encountered in three patients (15%). These patients
received medical treatment in the form of proton
pump inhibitor and Rebamipide with symptomatic
improvement and healing of the ulcers on upper
endoscopy. One patient (5%) developed clinically-
significant hypocal caemia manifested by tingling
of her hands andresponded well to oral calcium
and Vitamin D therapy. Another patient devel oped
iron deficiency anemia and responded well to iron
therapy. One more patient (5%) suffered from
symptomatic gallbladder stones and underwent
| aparoscopic cholecystectomy4 months post-
operatively. One patient (5%) developed renal
stones.

Table (1): Anthropometric measurements.

Parameter Minimum Maximum Mean = SD
Weight 120 174 145.80+16.38
Height 150 170 164.65+4.86
BMI 43 64.4 54.13+6.51
EBW 59 106 82.50+ 15.82
WC/HC 0.7 1.02 0.84+0.08

Table (2): Effects of weight reduction on obesity related co-
morbidities.

No Improved Resolved Unchanged

DM 3 (15%) 1 2 0
HTN 2 (10%) 0 2 0
Asthma 2 (10%) 0 0 2
Arthritis 7 (35%) 4 1 2
Dyslipidaemia 4 (20%) 3 0 1




Ahmed M. Al-Ghamery, et al.

Intra operative complications
90

80
70
60
50
40
30
20
10

%

o wmp DLe z2g Sue
2 38 £53 mo2 E£IS
qa_jaj @Q-% m@g Q’mq,)
22 =72° fzs 288
A= wS oSt gé}
£ =38 2s
= B 8BS
= 3
o

Fig. (1): Intra-operative complication.

Fig. (2): Gastrograffin study revealed leakage of contrast
material at GEJ.

Discussion

The aim of this study was to assess efficacy of
combined SG and MGB in treatment of morbidly
obese patients as regard weight reduction and
reduction of co-morbidities. This study included
20 morbidly obese patients who accepted to par-
ticipate in the study and signed an informed con-
sent.

Females constituted the majority of our patients
18/20 (80%y). This gender incidence was matched
with that reported by EI-Mahdi, 2017 (78.7%) [5] .
The higher incidence of morbid obesity among
females can be explained as female patients are
more prone to psychosocia problems and stress
conditions. Also, women may be more concerned
about the cosmetic sequel of obesity, worried about
marriage in married patients, delayed marriagein
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non married patients, and infertility in some patients
(Abo RyiaMH, 2005) [6].

The age in our study ranged between 16 and
43 years with mean of 33.13%7 years. This recorded
age is quite similar to most studies including that
of Noun et al., 2012 where the mean age was
33.2£10.2 [7].

The mean operative time was 153 £27 minutes
ranging between 120 and 200 minutes. This out-
come is quite similar to El-Shora [8], who has a
mean operative time of 163.5%£25 minutes and it
ranged from 130 to 210 minutesin his series of
laparoscopic LSG. Leeet ., [9 reported his mean
operativetime in LMGB that was 148% 19 minutes.
The reported operative time in our study was longer
than that of other authors including Plamper et al.,
2016 and Miguel A et al., [10] whose reported
operative times were 81.7,86 and 52 + 18.5 minutes
respectively in laparoscopic MGB. The operative
timein this study is expected to be longer than
that of either LSG or MGB since the technique
adopted in our study includes the techniques of
both LSG and MGB.

The number of cartridges used in this study
ranged between 7 and 9 with amean of 8 cartridges.
This number is much more than that recorded in
most studies of LSG; Dapri G et a., [11] used 5.7+
0.7 cartridges. The number of cartridges in our
study also was more than that used in most of
studies which adopted the technique of LMGB as
Disse et al., [12] who used 6 to 7 cartridges with
amean of 6.5 cartridges. The larger number of
cartridges used in this study is expected as our
technique includes the techniques of both LSG and
MGB, implying that the cost of surgery in our
study is higher than the cost of either LSG or MGB
as a separate operation.

The mean hospital stay in this study was 6.60+
8.055 days. It ranged between 4 and 40 days, (NB.
one patient had leakage from GEJ with hospital
stay of 40 days). This matched with Mognol P et
al., [13] who performed L SG and the mean hospital
stay in his study was 7.2 days. Wang W et al., [14]
in his study of LMGB had a mean hospital stay of
6 days. After exclusion of the patient who devel-
oped leakage, the mean hospital stay in our study
(4.8 days) was found to be quite similar to that of
many authors including Shi X et al., 2010 who
performed L SG with a mean hospital stay was 4.2
days, and Kular et al., [15] who reported that the
mean post-operative stay was 3 + 1.3 days after
LMGB. The mortality rate in our study was zero.
This matched with the result that reported by of
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Bruzzi M et al., 2015, Disse et a., 2014, and Noun
R et al., 2012 who performed LM GB and the
mortality rate was zero [12].

Intra-operative complications in this study were
reported in 4 patients (20%). These complications
included a superficia liver tear in 1 patient (5%),
aminimal bleeding from splenic capsulein 1 patient
(5%), misfiring of stapler during vertical division
of the stomach in 1 patient (5%) and a +veintra-
operative leak test in 1 patient (5%). All these
complications were controlled laparoscopically
without the need for conversion to open surgery.
Miguel A et a., [10] performed LMBG and the rate
of intraoperative complication in his study was 2%
in form of intra-abdominal bleeding that was not
adequately controlled laparoscopically in two pa-
tients, perforation at GEJ by the Bougie in one
patient and one incorrect gastric transection in a
patient with severe cardio-esophageal inflamma-
tion; all of these patients were converted to open
surgery. Neagoe RM et al., [16] reported that the
rate of intraoperative complication after LSG was
3.9%. These complications included a port-related
liver injury in one patient and three other patients
with minor splenic lacerations, which were all
successfully controlled laparoscopically.

In this study, early postoperative complications
were reported in 4 patients (20%) including stable
line leakage at gastro-esophageal junction was
recorded in 1 patient (5%) and 3 patients suffered
from port site infection (15%). Neagoe RM et dl.,
[16] in his study of LSG reported that early com-
plication were encountered in 6.7% of the patients
and these complications were; post-operative intra-
abdominal bleeding from the staple linein three
patients all of them required |aparoscopic re-
intervention for hemostasis, two patients with
superficia port-related abdominal hematoma, one
patient with unexplained post-operative fever, and
one patient with pneumonia Miguel A et al., [10]
reported that the early complications after LMGB
developed in 16 patients (1.3%) and these compli-
cations included intra-abbdominal bleeding in 9
patients, leakage in 3 patients, early small bowel
obstruction in 2 patients, necrosis of the excluded
anterior gastric wall in one patient and acute dilation
of the excluded stomach in one patient. Y ehoshua
RT et a., [17] showed that high intra luminal pres-
sure and low compliance of the sleeved stomach
may be the main cause of leakage at GEJ especially
in those patients who develop distal stenosis at the
incisura angularis leading to poor blood flow and
poor oxygenation with subsequent impaired suture
line healing. One of the theoretical advantages of
our new technique over standard SG is that the

loop gastrojujenostomy is postulated to decompress
the sleeved stomach and decrease the intra luminal

pressure with subsequent improvement of the tissue
perfusion at the angle of Hiss leading to reduction
in the risk of leakage. Based on the results of the
current study this theoretic advantage, however,

is questioned as one patient in our study developed
leakage at GEJ.

L ate post-operative complications were reported
in 6 patients (30%) in this study. Biliary reflux and
stomal ulcers were recorded in 3 patients (15%),
1 patient (5%) developed clinically-significant
hypocalcaemia, 1 patient (5%) developed iron
deficiency anemia, 1 patient (5%) suffered from
symptomatic gallbladder stones and 1 patient (5%)
developed renal stones. Jammu and Sharma [18]
reported similar complicationsin 19.7% of their
patients, and these complications included GERD
in 9.4% of patients who underwent L SG versus
0.6% of patient who underwent LMGB, anemia
developed in 4.9% after LMGB versus 3.5% after
LSG, gall stonesformationsin 8.3% of LMGB
group versus 4.1% after L SG group. Dumping,
biliary reflux and stomal ulcer developed only in
the group who underwent LMGB. Peterli Ret al.,
[19] reported |ate post-operative complication
which needed additional surgical intervention in
9 patients (8%) in the LSG group. These compli-
cations were in the form of: 2 patients converted
to bypass due to severe GERD, 5patients needed
cholecystectomy due to newly developed sympto-
matic gallstones, and 2 patients suffered from
insufficient weight loss, 1 patient converted to
LBPD-DS and 1 patient converted to LRY GB).
Bruzzi M et al., [20] reported that the late compli-
cations after LMGB were recorded in 10 patients
(7.9%) and 5 of them underwent another surgery;
2 patients with intractable biliary reflux underwent
successful conversion into RY GB, 2 patients de-
veloped late marginal ulcer perforations that oc-
curred at 3 and 4 years postoperatively and were
successfully managed by emergency |aparotomy
and 1 patient suffered from bowel obstruction 3
years post-operatively.

During the follow-up period, the achieved
weight reduction produced beneficial effects on
the co-morbidities that showed either resolution
or improvement. In this study, 2 patients (10%)
were hypertensive on anti-hypertensive medications
before surgery. These 2 patients had become normo-
tensive and stopped the antihypertensive medication
after weight reduction at the 7 th and 9th post-
operative months, so ,the resolution of hypertension
was 100%. This outcome matches with the results
reported by D'Hondt M et al., 2011 and Boza C et
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al., 2012, who reported that the resolution/ im-
provement of hypertension was 90.9% and 98.2%
respectively after LSG, [21] while Jammu GS and
Sharma [18] rreported that the resolution of hyper-
tension in LMGB group was 85.4 % of previously
hypertensive patients.

In this study 3 patients (15%) were diabetic on
subcutaneous insulin therapy and improvement
(reduction in medication) after surgery occurred
in 2 of them (66.6%0). This outcomeis similar to
that reported by Taha O et al., 2017 who performed
LMGB and the improvement of DM was reported
in 85% of the diabetic patientsincluded in his
study. Our study showed a better glycemic control
and a higher rate of diabetes remission than other
authors who performed L SG like Jammu GS and
SharmaR, 2016 and Magee C et a., 2011 who
reported that the improvement of diabetes was
found in 56.5% and 23% of the diabetic patients
included in their studies respectively [22] .Similarly,
resolution/improvement of dyslipidemia denoted
as improvement of serum lipids profile and reduc-
tion of medication in this study was reported in
75% of patients with dyslipidemiaincluded in this
study, an outcome that is similar to that reported
by Kular et al., [15] who had a 72% resol ution/
improvement of dyslipidaemia after LSG and 90%
after LMGB.

In this study the mean pre-operative excess
body weight was 82.5+ 15.82kg, ranging between
59kg and 106kg. At 6 months follow-up, EWL %
ranged between 27.18% and 69.11% with amean
of 52.63+ 14.14. At 12 months follow-up, the
EWL % ranged between 38.81% and 92.6% with
amean of 68.58+ 11.69. Our results are quite similar
to other authors who performed LMGB. Musella
M etd., Kulareta. [23], and Piazzal et a., [24]
reported the mean EWL% at 12 months post-
operative and it was 70.12%8.35, 63% and 65%
respectively, while Wang et al., [25] reported that
EWL% at 6 months was 55.6% and at 12 months
69.3%.

There are some limitations in the current study.
The main limitations include the small number of
patients (20 patients), the absence of a control
group and the short duration of follow-up for most
of the patients. Therefore, the results of this study
are considered preliminary results that are not
sufficient to properly evaluate this new technique.
So, we recommend conducting more studies in-
cluding larger numbers of patients and longer
follow-up periodsin arandomized controlled design
to allow proper assessment of the outcomes of this
new technique.
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Conclusion:

Despite the short duration of follow-up for most
of the patients, combined SG and MGB can be
considered an effective surgical procedure for
treatment of morbid obesity in terms of weight
reduction and control of co-morbidities. A higher
cost is expected for this procedure dueto the larger
number of cartridges used. Like other bariatric
procedures, this novel procedure was attended with
postoperative complications mainly staple line
leakage, biliary reflux, stomal ulcer, nutritional
deficiencies and symptomatic gallbladder stones.
A randomized controlled clinical trial on alarger
numbers of patients with alonger follow-up period
is strongly recommended to better assess the out-
comes of this new technique.
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