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Abstract
Background: Overweight and Obesity prevalence 
in Saudi Arabia is estimated to be more than 75%. 
This has not really deviated from the prevalence 
worldwide as the World Health Organization report-
ed that obesity has increased three folds in nearly 
40 years. Obesity is a disease of ongoing process 
with a magnitude of effects on different body sys-
tems. There are different approaches to deal with 
obesity and surgery is one of them. Obesity has 
been approached vigorously with different types of  
surgeries such as Laparoscopic Sleeve Gastrecto-
my (LSG), Laparoscopic Roux-en-Y gastric bypass 
and band insertion. LSG has gained much popular-
ity pursuant to its safety and having more anatomi-
cal and physiological similarity to the body.

Objectives: The aim of this paper is to report the 
midterm outcomes of LSG in a single private  
institution in Saudi Arabia.

Subjects and Methods: This is a consecutive  
retrospective chart review from October 2013 to 
December 2017 for patients who underwent LSG in 
a single private institution by a single surgeon. We 

evaluated patients’ demographics, preoperative and 
postoperative medical conditions, Body Mass Index 
(BMI), medications, length of hospital stay and short 
and long-term complications.

Results: A total of 464 obese patients who under-
went bariatric surgery were evaluated. Most of our 
patients were females (57.23%). The mean age at 
operation was 38.2 years old (11-66). Patients’ pre-
operative mean BMI and mean excess body weight 
(EBW) were 43.27 (27-77), and 57.58 (23-144),  
respectively. The overall morbidity in this series was 
1.73%. Nearly, 27% of diabetic patients became 
able to maintain a normoglycemic level without  
using their treatment.  In regard to gastro es-
ophageal reflux disease 42% of our patients were  
symptomatically free postoperative. From those 
patients who had obstructive sleep apnea, 46% of 
them were eased from it post operatively.

Conclusion: LSG exhibits an efficient measure 
for controlling obesity. Midterm outcomes of this  
procedure revealed a significant reduction in multi-
ple chronic advanced conditions.

Key words: Bariatric surgery; Sleeve gastrectomy; 
Morbid obesity; Co-morbidities; Outcomes.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 17 ISSUE 12 DECEMBER 2019

POPULATION AND COMMUNIT Y STUDIES



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 1054

Introduction

The World Health Organization (WHO) has defined obesity 
as abnormal or excessive fat accumulation that presents 
a risk to health. Obesity is measured by the body mass 
index (BMI), which is calculated by a person’s weight (in 
kilograms) divided by the square of his or her height (in 
meters). A person with a BMI of 30 or more is generally 
considered obese (1). The prevalence of overweight and 
obesity worldwide has been estimated in 2016 to be  > 
1.9 billion adults and > 600 million individuals, respectively 
(1). In Saudi Arabia, the latest studies showed that the 
proportion of overweight and obesity has reached up to 75% 
of Saudi society (2). Alshehri et al reported that overweight 
and obesity among adult males and females were (30.7% 
and 28.4%) and (14% and 23.6%), respectively (2). It 
is counted as the most common cause of morbidity in 
both genders among all age groups (2,3,4). Obesity has 
been associated with serious chronic diseases including 
diabetes, cardiovascular disease and cancer. Preventive 
measures should be applied vigorously to decrease the 
rate of obesity.

Laparoscopic Sleeve Gastrectomy (LSG) is the procedure 
that is performed by removing > 80% of the stomach and 
forms a tubular structure along the lesser curvature of the 
stomach. Despite the fact that  Roux-en-Y Gastric Bypass 
(RYGB) is the most frequent bariatric procedure performed 
universally, LSG is the most common bariatric procedure in 
the United States, Canada, and Asia (5). LSG is determined 
as a restrictive procedure; with less nutritional defect 
expected because it is not a malabsorptive surgery such 
as RYGB.  Short-term studies confirm that the LSG has the 
same weight loss and metabolic benefits in comorbidities 
to RYGB (6). The National Institutes of Health (NIH) 
Consensus Development Board recommends that bariatric 
surgery be designed for only patients with severe obesity as 
defined by BMI ≥ 40 or ≥ 35 kg/m2 with high-risk comorbid 
conditions (7).

The aim of this study is to demonstrate the outcomes of LSG 
in our center and to compare our data to the international 
institutions.

Method

After institutional review board approval, we retrospectively 
identified and analyzed all patients in a single center who 
underwent LSG between October 2013 and December 2017. 
Data collection included demographic data of the patients, 
height, weight, BMI, patients’ comorbidities, postoperative 
outcomes and changes in comorbidities postoperatively. 
SPSS software, version 23 (SPSS Inc., Chicago, Illinois, 
USA) was used for data entry and analysis. All analyses 
were carried out at a significance level of 0.05.

Results

Patient demographics
Between October 2013 and December 2017, a total of 
464 obese patients who underwent LSG in a single private 
institution by a single surgeon were enrolled in this study. 
The study sample included 199 males (42.5%) and 265 
females (56.6%) whose mean age at operation was 38.2 
(±12.42). Patients’ preoperative mean BMI and mean 
excess body weight (EBW) were 43.27 kg/m2 (±6.93 kg/
m2) and 57.58 kg (±17.55 kg) respectively, demonstrated 
clearly in Figures 1 and 2. The length of hospital stay 
ranged between 1 to 7 days (mean 3 days). Most of our 
patients received the scheduled follow-up, with an average 
follow-up period of 15.2 months.

The 30-days post sleeve gastrectomy morbidity prevalence 
was not significant (8/463= 1.73%). Only to mention, 4 
(0.86%) cases suffered from pain and another 4 (0.86%) 
cases had perigastric hematoma. Two weeks following LSG, 
a significant decrease in BMI (43.27 ± 6.93 vs. 40.72 ± 6.22 
kg/m2, p-value < 0.001) was achieved. As outlined in Table 
1, the number of patients gradually decreased throughout 
the follow-up period.  Although, there is a noted increase 
in BMI post sleeve gastrectomy at the two and three years’ 
follow-up, these data were considered not significant, as the 
number of patients during these periods were considerably 
small compared to the baseline figure. Hence, the results 
cannot be generalized. On the other hand, regarding the 
data up to one-year follow-up, as per intention-to-treat 
strategy, analysis was carried out regardless of the missing 
data. The prevalence of  Gastroesophageal reflux disease 
(GERD) was significantly reduced postoperatively (p-value 
< 0.001). In addition, 59 patients (42.45%), diagnosed with 
pre-operative GERD either on or without medication, were 
symptomatically free post sleeve gastrectomy.

Furthermore, 146 patients were diabetic preoperatively, 
and a significant decrease in prevalence in those cases 
was calculated (p-value < 0.0001), as 40 patients out of 
146 (27.40%) stopped their treatment when followed up 
one-year post surgery. Moreover, there was no significant 
difference recorded for patients regarding their hypertension 
status from the baseline (p-value > 0.05).

Linear regression analysis
There was no significant impact for gender or preoperative 
clinical characteristics (diabetes, hypertension, depression, 
GERD, glycosylated hemoglobin and obstructed sleep 
apnea) on the rate of weight loss during the follow-up 
period post LSG. However, after adjusting for gender 
and preoperative clinical characteristics, a significant 
association was interpreted after the regression of weight 
loss rate 2-weeks and 1-month post sleeve gastrectomy 
and age at operation. As for every year decrease in the 
patient’s age, there was a significant decrease in the 2-
weeks post-operative BMI by 0.062 kg/m2 (p-value = 
0.015)  Also, a significant decrease in the 1-month post-
operative BMI by 0.116 kg/m2 was recorded for every one-
year decrease in patient’s age (p-value = 0.011). However, 
patient’s age was no longer a significant factor affecting the 
rate of BMI post sleeve gastrectomy during the remaining 
of the one-year follow-up period.
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Table1: Number of patients who presented for follow-ups postoperatively in different periods.

Figure 1: Distribution of the studied sample according to the gender
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Figure 2: This Chart shows the Mean of each of age, BMI and EBW

Discussion

In consideration of best practice guidelines and recommended 
surgical techniques of LSG, many peer review studies have 
been assessing and reporting safety and reproducibility of 
this procedure in obese patients with different categories 
(8,9,10,11,12).

The current study assesses the midterm outcome of LSG in 
different end points including morbidity, mortality and desired 
outcomes. The well-known 2 complications postoperatively 
are staple line bleeding and leakage from the anastomotic 
area (10). A description of morbidities ranged from 0%-24% 
in published papers with a mortality of 0.39% (10). This 
series states a 0% mortality rate and non-significance 30-
days morbidity rate; which was 1.73%, and was managed 
conservatively.

Approaching the planned endpoints of LSG starting with 
DM type 2, as this study continued to solidify that bariatric 
surgery is superior to medical therapy in terms of glycemic 
control.  Schauer et al (13) reported a similar outcome, which 
reveals a significant result of maintaining HA1C of 6% in 
absence of anti-diabetic medications. This series showed 
27% of patients had good glycaemic control while stopping 
their anti-diabetic treatment when followed up one-year post 
surgery. Obesity has been established as a strong risk factor 
for OSA (14). Although the diagnosis of OSA might involve 
different methodological approaches (15,16), In this series, 
patients who had been on CPAP or BiPAP were titled as OSA 
in preoperative data. These included 41 patients. Significant 

reductions with 46% of those patients at ease of OSA 
postoperatively.

Stenard et al managed to review 25 studies stating the 
negative and positive impacts of LSG on GERD (17) albeit 
the diagnosis of GERD was established among those 
studies in different ways, ranging from clinical evaluation up 
to endoscopy. 13 out of 25 studies showed negative impact 
where 84% of patients showed persistence of GERD rather 
than worsening symptoms. However, in those patients with 
hiatal hernia repair, GERD was significantly decreased 
from 42.1% to 3.1% (17). The remaining twelve studies 
showed the positive impact of LSG on GERD where they 
came out with results in favour of LSG, hence they brought 
attention to the surgical technique (17). Our paper shows 
a significant reduction of GERD postoperatively in 42.45% 
of patients who were diagnosed preoperatively and who 
became symptomatically free postoperative. This research 
reinforces the efficacy of weight reduction of this procedure 
especially in short and midterm periods, as shown in many 
other studies, (8, 11,13) although this paper presents only 
the overall reduction in BMI in different periods which are 
shown  in Table 1.

Losing patients during the follow-up period was considered 
one of the limitations of this paper. This has been a known 
problem and would require another study to identify its 
constraints. In addition, this is a retrospective study with its 
own known limitations. In fact, a prospective randomized 
controlled and multi-centric study could help to answer these 
questions appropriately.
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Conclusion

LSG exhibits an efficient measure for controlling obesity. 
Midterm outcomes of this procedure revealed a significant 
reduction in multiple chronic advanced conditions.
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