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ABSTRACT
Introduction: The aim of this study was to investigate the outcomes of bariatric surgery in cases of morbid
obesity.
Materials and Methods: An analysis of the results of 88 patients with morbid obesity [average age 40±19
years; average body mass index (BMI) 59.95±20.25 kg/m2] who underwent bariatric surgery was conducted.
Patient demographics, operative technique, associated diseases, and follow-up results at postoperative 1,
3, 6, and 12 months were examined.
Results: A total of 78 (88.6%) patients who underwent laparoscopic sleeve gastrectomy (LSG) achieved a
mean weight loss of 39.5±11.5 kg in the first 6 months. In 10 (11.4%) patients who underwent gastric bypass
surgery, the mean weight loss was 46±14 kg in the first 6 months. During the second 6 months, the total
weight loss in LSG patients was 33.5±8.5 kg.
Conclusion: Following a thorough evaluation of patients with morbid obesity, a patient-oriented operation
can yield excellent results. LSG and gastric bypass are 2 surgical modalities that can be applicable and effective in patients with morbid obesity. Bariatric surgery has also recently been performed at this center, and
although new, our results seem comparable with the literature.
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Introduction
Obesity is a chronic, multi-systemic disease which reduces the quality of life of and reduces the overall life
span of the affected individual. Obesity has severe implications on the individual causing type 2 diabetes mellitus,
hypercoagulability and reduced venous return causing a
tendency to deep venous thrombosis, fatty liver disease,
infertility and sexual dysfunction.[1] Furthermore, there is

increased risk of development of osteoarthritis and cancer
in various organ systems such as colon, breast and liver.
The incidence obesity is increasing in both developed and
developing countries.[2]
The surgical treatment of obesity found worldwide acceptance in general surgical practice. Although there
are wide variety of techniques that are applied only few
found worldwide acceptance.[3] Historical information on

Received: 12.11.2017 Accepted: 31.01.2018
Correspondence: Tevfik Tolga Şahin, M.D., Department of Surgery and Turgut Ozal Medical Center
Institute of Liver Transplantation, İnönü University Faculty of Medicine, Malatya, Turkey
e-mail: tevfiktolgaa@yahoo.com

Results of bariatric surgery

such operations date back in 1950s, more efficient surgical procedures have begun to be formed since 1979.[4]
In 1992 World Health Organization accepted the role of
the bariatric surgery in the treatment of severe and refractory obesity for the first time and ever since there has
been a great deal of development on this area. Conservative management of obesity including, life style changes
and medical therapy, has low success rate and high treatment failure with weight regain. Selection of the best
type of operation should be individualized depending
on condition of the patient, severity of the disease and
comorbidities that are present.[5] Body mass index (BMI)
is widely used to assess the severity of obesity and usually individual with a BMI<35 kg/m2 are treated conservatively.[6]
Fundamental concept of bariatric surgery the most efficient treatment of obesity, is to reduce appetite and/
or food absorption from gastrointestinal system and
resolution of the comorbidities associated with obesity
during the process. Therefore, although there are wide
variety of bariatric procedures that are applied, they are
technically divided in to restrictive, malabsorbtive and
combined operations. Restrictive procedures such as laparoscopic sleeve gastrectomy (LSG) or adjustable gastric banding intend to reduce the food intake thus aim
to restrict the caloric intake of the patients. Malabsorbtive procedures such as ileojejunal bypasses aim changing the gastrointestinal continuity and thus resulting
in the disrupted absorption of the nutrients. However
pure malabsorbtive procedures are not used in the current bariatric surgical practice due to high complication
rates. Combined procedures use both restriction and
malabsorption cause weight loss and currently all bypass types and biliopancreatic diversions fall in to this
category.[7]
Although restriction of the caloric intake is the main mechanism of action of bariatric procedures there are many humoral mechanisms that result in endocrine mechanisms
that has impact on the glucose and lipid homeostasis of
the individual. This results in resolution of the concomitant diseases such as diabetes, hyperlipidemia and hypertension.[8]
We prefer and most frequently apply LSG in our center.
The aim of the present study was to investigate outcomes
of open and laparoscopic bariatric surgery in morbidly
obese patients operated in our center.
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Materials and Methods
Study Design and Inclusion of the Patients
In the present study; 88 patients with morbid obesity who
have undergone bariatric surgery in the Modern Hospital
and Educational Surgical Clinic of Azerbaijan Medical
University between 2013 and 2016, have been included in
the study for evaluation. Postoperative complications and
resolution of the associated diseases were investigated.
The Patient Selection and Evaluation
The indications for operation, patient selection and evaluation are performed according to the international guidelines established by the EASO and IFSO-EC joint committee
in 2013 (European Association for the study of Obesity and
International Federation for Surgery of Obesity-The European Chapter).[9] Briefly; pre-operative weights, body mass
index (BMI) and comorbidities of patients were recorded.
During the preoperative period, all patients were assessed
by gastroscopy for examining upper gastrointestinal system, and by ultrasonography for examining liver, biliary
tract pathology. As part of preparation for surgery, all
patients passed consultations of pulmonologist, cardiologist, dietician, psychologist and endocrinologist, and
anesthetic risk assessment. Before and after operation
low molecular heparin was applied for pulmonary thromboembolism prophylaxis. Furthermore, external passive
compression stockings were used before operation, and
intraoperative dynamic external compression devices
were used intraoperatively. Prophylactic antibiotic was applied as a single dose before operation and two doses afterwards. Postoperative complications and resolution of the
associated diseases were investigated by a regular follow
up of the patients. Patient BMI, weight loss was evaluated
on postoperative 1st, 3rd, 6th and 12th months. All patients
were treated with proton pump inhibitor, acid neutralizers
and dietary procedures during the first postoperative 90
days. Patients who had gastric bypass surgery were subject to blood tests once a month, and if needed, received
parenteral vitamin-mineral supplement.
The Type of Operations Performed
Operation techniques in all groups complied with international standards. Roux-en-Y gastric (RYGB) bypass and
minigastric (MGB) bypass were performed according to
the standard technique that has been described elsewhere
by other researchers.[10,11] However, LSG was performed ac-

124

Laparosc Endosc Surg Sci

Table 1. Summary of the associated diseases among
the patients in the study. The values are expressed as
number of patients (percentage) [n (%)]
The type of associated disease

Value

Type 2 diabetes mellitus
Hypertension
Obstructive sleep apnea syndrome
Polycystic ovarian syndrome in women
Loss of libido in men
Degenerative osteoarthritis
Chronic obstructive lung disease
Coronary artery disease
Fatty liver disease

n

%

34
23
9
12
5
14
1
2
86

38.6
26.1
10.2
13.6
5.6
15.9
1.1
2.2
98

cording to our modified technique. Briefly; we complete
resection by 32 Fr calibrating tube and 60 mm lined staple towards fundus in parallel with minor curve after 2 cm
distance from pylorus. We create smaller stomach because
of these two methods, and achieve more noticeable and
long-term weight loss. In the next stage, methylene blue is
injected into stomach, and staple line is controlled. In order to minimize perioperative bleeding and anastomosis
leak risk, staple line is sutured (with omentopexy in necessary cases). Omentopexy is performed for controlling
further gastric torsion and possible leaks from staple line.
Drainage is applied to all patients for preventive control
of possible staple line leaks. The operation ends with the
removal of resected stomach from 15mm trocar incision.
Statistical Analysis
We performed descriptive statistical analysis. The contin-

uous data are expressed as mean and standard deviation.
The nominal data are expressed in percentage when necessary together with the number of subjects.

Results
Demographic Data of the Patients
There were 88 patients with morbid obesity that underwent bariatric surgery in our center. Average age was
40±19 years. Average BMI was 59.95±20.25 kg/m2 in the
study. Of the eighty-eight patients 76 (86.3%) were females and 12 (13.6%) were males. The obesity associated
diseases are summarized in Table 1. The two patients with
coronary artery disease had received a coronary stenting
before the bariatric operation and had a good coronary
performance as stated by the cardiologist. The allocation
of the patients according to the type of the operation is
summarized in the flowchart in Figure 1. Surgical operations were open in two (2.2%) patients, and laparoscopic
in remaining (97.7%) patients. Average duration of operation was 2.5±0.5 hours and average duration of hospital
stay was 2.5±0.5 days.
Postoperative Follow Up
There were no mortalities observed. One (1.1%) patient
undergone re-operation due to anastomosis leak four
days after operation, one (1.1%) patient experiences hypotension the day after operation and treated supportive
therapy including fluids and sympathomimetic drugs.
Symptoms of dysphagia were observed in one patient
(1.1%) three days after operation, and one in one patient
(1.1%) month after operation. There was no mechanical
tightness in the endoscopic evaluation and the patients

Total number of bariatric
operations (n=88)

Sleeve gastrectomy
(n=78)

Roux-en-Y gastric
(RYGB) bypass (n=3)

2 primary
cases

1 sleeve to RYGB
revision

Minigastric (MGB)
bypass (n=7)

6 primary
cases

1 sleeve to MGB
revision

Figure 1. The allocation of the patients to the operation groups. RYGB: Roux-en-Y gastric bypass; MGB:
Minigastric bypass.
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Table 2. Excess weight loss of the patients according to different surgical procedures

Laparoscopic sleeve gastrectomy
Modified laparoscopic sleeve gastrectomy
Laparoscopic Roux-en-Y gastric bypass

EWL first 6 months (kg)

Second 6 months (kg)

Mean±SD

Mean±SD

39.5±11.5
44±13
46±14

22.5±4.5
28.5 ±6.5
33.5±8.5

EWL: Excess weight loss; SD: Standard deviation.

were treated with conservative management. The symptoms were normalized after three months without any
need for intervention. Eleven (12.5%) patients undergone
abdominoplasty 14 months after operation in order to restore normal appearance.
In 22 patients out of 23 patients with hypertension resolved
after the operation but, in one patient no improvement
was observed. In 9 patients out of 12 (13.6%) suffering
from hypertension, fatty liver disease and hyperlipidemia
resolved in the first three months after operation. Thirtyone of the 34 (94.2%) patients with type 2 diabetes mellitus the normo-glycemic state was achieved in the first
three months. However, in remaining two patients (5.8%)
dysregulated HbA1c and C-peptide levels persisted for
three months and were normalized in the following periods. In another patient (2.9%) need for combined antidiabetic drug was reduced to a single dose and was
continued there on. In the male patients, deficiency of
free plasma testosterone levels and sex hormone-binding
globulin levels was identified (Data not shown). These patients demonstrated improvement during six-month control, and by the end of the twelfth month normal ranges
were obtained, except one patient.
Postoperative Complications
Anastomosis leak from fundal part was observed in one
(1.1%) patient five days after LSG. Patient was immediately hospitalized and undergone intensive treatment,
as well as percutaneous drainage of sub-hepatic and left
sub-diaphragmatic areas. On the next day, fully covered
bariatric stent was placed, and the patient was discharged
after three days under strict ambulatory control. Following the 5-week of control period, the stent was removed,
and no leakage was observed in subsequent period. Gastroesophageal reflux was observed in 11 (12.5%) patients
two months after operation, dumping syndrome in one

(1.1%) patient, who undergone LSG, and diarrhea 5–6
times a day in one (1.1%) patient, who undergone MGB.
Postoperative Weight Loss
During the first 6 months, the patients, who undergone
standard LSG, achieved weight loss of 39.5±11.5 kg. weight
loss was 44±13 kg in patients for whom smaller stomach
was formed. However, in patients who undergone standard LSG, weight loss index decreased in the second 6
months compared to the first 6 months, and equaled to
22.5±4.5 kg. In our modified LSG technique with a smaller
gastric remnant the weight loss in the second six months
was 28.5±6.5 kg. Excess body weight loss rate after LSG
was found to be 42.6% among our patients. When questioning one patient who lost relatively less weight, we
identified regular intake of liquefied chocolate, beer and
similar high-calorie drinks during the hunger crisis. This
patient returned to normal state after special diet.
Weight loss was 46±14 kg in the first six months in patients who undergone gastric bypass surgery, and during
the second 6 months it was observed equaling to 33.5±8.5
kg (Table 2).

Discussion
LSG is relatively new surgical method. Average stomach
size is reduced by 100–120 ml. Though the key weigh loss
mechanism of the operation is the reduction of stomach
size. Furthermore, ghrelin hormone produced from gastric fundus is not produced after operation, which plays
an important role in weight loss and solving metabolic
disorders. During the operation, after the gastric fundus
is resected along the major curve by the straight line up
to gastro-esophageal junction, this hormone cannot be
secreted, which strongly reduces the desire to eat, and
consequently, leads to efficient and sustained weight loss.
Currently, LSG is the most common type of surgery.[12,13]
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In RYGB, stomach is resected by proximal staple and
pouch of approximately 20 mm is formed. Jejunum is resected at 40–50 cm distal from ligament of Treitz and connected to stomach pouch with 1cm anastomosis. Proximal
part of small intestine is anastomosed to 75–150 cm distal
part depending on obesity level of patient.[14–16] In MGB or
one anastomosis gastric bypass, stomach is resected with
proximal staple in parallel with minor curve, and pouch
of approximately 60–80 mm is formed. Jejunal loop is
lifted at 200–250 cm distal from ligament of Treitz and
connected to stomach pouch with 1cm anastomosis.[17]
Abou Ghazaleh et al.[18] have reported that MGB and RYGB
was superior in controlling diabetes and as well as the
incretin effect when compared to restrictive procedures
such as LSG. Furthermore, they have concluded that MGB
in terms technique applicability and the results have been
comparable or superior to RYGB.[18] Our experience with
the gastric bypass surgery is yet evolving but it seems that
our results and complication rates are within the range
that is reported in the literature. However, our patient
number is not enough to draw any conclusions.

other methods, few cases of vitamin deficiency and malabsorption, as well as efficient weight loss ratio after LSG
enable wide application of this method. Consequently,
LSG is believed to be a reliable method, which ensures
sufficient weight loss in the treatment of obesity and super-obesity, as well as improvement in comorbidities.

Post-LSG gastroesophageal reflux is worth to be discussed. This issue is caused by loss of gastroesophageal
junction during the operation and fast eating without following postoperative diet. We observed this pathology in
11 (12.5%) patients during our study. Some publications
of world literature indicated this range as 3–21%.[19,20] Our
gastroesophageal reflux rate seems reasonable when
compared with the reported results.
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