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ABSTRACT 
Objective: To determine the early outcomes of laparoscopic sleeve gastrectomy with respect to weight loss and 

amelioration of comorbid conditions in morbidly obese patients. 
Study Design: Prospective descriptive study. 
Place and Duration of Study: MTI-Lady Reading hospital Peshawar and Royal Imperial hospital Swat from 

January 2018 to January 2020. 
Materials and Methods: Total thirty-eight morbidly obese patients of either sex with age range of 25-65 years 

were included in this study. Informed written consent was taken from all the patients and their demographic 
details such as age, sex and comorbid conditions were recorded. All the patients underwent laparoscopic sleeve 
gastrectomy. Preoperative and postoperative data such as body mass index, total & excess weight loss and 
impact on comorbidities were analyzed. Bariatric Analysis and Reporting Outcome System (BAROS) scoring 
system was used to analyze the outcomes. Follow-up was taken at 1 year post-operatively. 
Results: Majority were female 25 (65.8%) patients and 13 (34.2%) males with mean age of 45.39±9.64 years. 

Comorbidities such as hypertension, diabetes mellitus, hyperlipidemia and obstructive sleep apnoea were 
recorded in 13.2%, 26.3%, 7.9% and 10.53% patients respectively. Mean excess body weight loss (EWL) was 
60.25±12.7 kg and mean body mass index loss was 15.14+9.33 kg/m2at 1 year follow up. Postoperative systolic 
blood pressure improvement was observed in 23 (60.5%) patients. A significant improvement was observed 
regarding diabetes mellitus (preoperatively mean HbA1C 9.7±5.9 vs postoperatively mean HbA1C 4.42±3.6) p-
value <0.001. According to the BAROS score, 5 (13.3%) showed excellent, 14 (36.8%) showed very good, 17 
(44.74%) showed good, 2 (5.3%) showed fair and no patient showed poor outcomes. Satisfaction rate among 
patients was 94.7%. 
Conclusion: Laparoscopic sleeve gastrectomy is an excellent procedure both in terms of weight loss and 

amelioration of comorbid conditions in morbidly obese patients. 
Key words: Sleeve gastrectomy, Laparoscopic, Excess body weight loss, Morbid obesity. 

 

INTRODUCTION 
There is a rising incidence of obesity across the globe. If 
the current trend continues, it is anticipated that 40 percent 
of the US population will be obese by 2025. Similarly, every 
fourth Pakistani adult is either obese or overweight and 
hence at a higher risk of suffering from obesity-related 
comorbid conditions. [1,2]Over 20 percent of children and 
adolescents have a body mass index (BMI)> 85 percentile, 
which is a worrisome sign of the obesity epidemic's impact 
on public health[3]. Due to the obesity pandemic, there has 
been a revived interest in surgical treatment of morbid 
obesity, as well as in the application of laparoscopic 
techniques to bariatric surgery in the last few years. A 
successful weight loss, treatment of comorbidities, and 
admirable short- and long-term results are obtained with 
bariatric surgery[4–6]. It also decreased the overall 
mortality and provided a significant survival advantage[7,8]. 
The outcomes of laparoscopic sleeve gastrectomyin terms 
of weight loss and resolution of comorbid conditions 
associated with obesity are similar to gastric bypass 
procedure.[9] 
 To reduce morbidity and mortality in high-risk 
patients, especially super-super obese (BMI>60kg/m2), 

sleeve gastrectomy was traditionally performed as the first 
stage of a 2-stage bariatric treatment. Biliopancreatic 
diversion with duodenal switch (BPD/DS) is another 
malabsorptive bariatric operation that uses LSG as the 
gastric component. [10] 
 Like other bariatric procedures, LSG also results in 
considerable and sustainable reduction in ghrelin 
hormones levels in the blood which is responsible for 
achieving good outcomes. Though not reversible LSG can 
be converted to a Roux-en-Y gastric bypass or 
BPD/DS.[11] As a single-step procedure in the surgical 
treatment of morbid obesity, LSG has demonstrated 
encouraging outcomes and is now a well-recognized 
procedure to treat obesity.[12] 
 For morbidly obese patients, it is a viable alternative 
because it is easily reproducible with low complications 
rate.13 
 Approximately the past 50 years, obesity in the United 
States has increased at an alarming rate, with over 98.7 
million Americans affected. According to the Center for 
Disease Control and Prevention, obesity and associated 
co-morbidities accounted for 14.3 percent of health care 
spending in 2014. [14,15] In the treatment of obesity, 
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weight loss surgery is believed to be a safe and permanent 
alternative. The techniques that are used are always 
changing and producing fabulous results. 
 Weight loss and resolution of obesity-related co-
morbidities were examined in the current study. 
 

MATERIALS AND METHODS 
This prospective descriptive study was conducted at MTI-
Lady Reading hospital Peshawar and Royal Imperial 
hospital Swat from January 2018 to January 2020.There 
were thirty-eight patients with BMI of more than 40, or more 
than 35 with obesity-related comorbid diseases of both 
genders who were included. Patient’s ages were ranging 
from 25 to 65 years. Demographic details like age and sex, 
and medical history was recorded after taking informed 
written consent from all the patients. Patients with severe 
gastric disorders, patients with previous history of bariatric 
surgery and those who were not interested to participate 
were excluded. All the patients had laparoscopic sleeve 
gastrectomy performed by two surgeons with similar 
experience. The bipolar ligasure was used for greater 
curvature gastrolysis and gastric resection was done over a 
36 Fr bougie, starting about 4 cm proximal to the pyloric 
ring. Imbrication of proximal staple line was done using 2/0 
V-lock suture and leak test was done using methylene-blue 
dye at the end of each procedure. Preoperative and 
postoperative data such as body mass index, weight loss, 
comorbidities were analyzed. BAROS scoring system was 
used to analyze the outcomes. Follow-up was taken at 1 
year post-operatively. All the data was analyzed using 
SPSS 24. P-value <0.05 was set as significant. 
 

RESULTS 
Majority were female 25 (65.8%) patients and 13 (34.2%) 
males with mean age of 45.39±9.64 years. Co-morbidities 
such as hypertension, diabetes mellitus, hyperlipidemia 
and obstructive sleep apnea were recorded in 13.2%, 
26.3%, 7.9% and 10.53% patients respectively (Table 1). 
 Preoperative mean value of weight was recorded as 
119.55±30.72 kg and postoperative findings of weight at 1 
year was 80.9±22.4 kg with mean difference of 38.35±8.32 
kg at 1 year. Pre and postoperative findings regarding Body 

mass index were noted as 45.66±12.40 kg/m2 and 
30.42±3.34 kg/m2 with mean difference of 15.14+9.33 
kg/m2 at 1 year. Preoperative mean Excess weight was 
70.34±25.42 kg and post-operative after 1 year the mean 
Excess weight loss (EWL) was 60.25±12.7 kg. Post-
operative percent EWL at 1 year was mean 72.42±13.7 
(Table 2). 
 Postoperative systolic blood pressure improvement 
from 145+ 17.41 to 130+ 14.25 (p< 0.005) was observed in 
23 (60.5%) patients. A significant improvement was 
observed regarding diabetes mellitus (preoperatively mean 
HbA1C 9.7±5.9 vs postoperatively mean HbA1C 4.42±3.6) 
p-value <0.001. (Table 3). Hyperlipidemia and sleep apnea 
observed in 3 and 4 patients respectively, resolved in all 
patients postoperatively at 1 year (100%). 
 According to the BAROS score, 5 (13.3%) showed 
excellent, 14 (36.8%) showed very good, 17 (44.74%) 
showed good, 2 (5.3%) showed fair and no patient showed 
poor outcomes. (Table 4). Satisfaction rate among patients 
was 94.7%. (Table 5) 
 

DISCUSSION 
After being performed for the first time in 1999, LSG as a 
stand-alone surgical procedure for obesity has been 
described since 200515, and represents a rapidly emerging 
technique in the armamentarium of bariatric surgery. It is 
technically easier to perform than other types of bariatric 
surgery but has comparable outcomes. [16] The present 
study was conducted aimed to examine the outcomes of 
laparoscopic sleeve gastrectomy in patients presented with 
morbid obesity. 
 

Table 1: Demographical information of the patients 
Variable No. % 

Age (years) 45.39±9.64 

Gender 

Male 13  34.2 

Female 25 64.8 

Comorbidities 

Hypertension 5 13.2 

Diabetes mellitus 10 26.3%, 

Hyperlipidemia 3 7.9% 

Obstructive sleep apnea 4 10.53 

Table 2: Pre and postoperative at 1-yearfindings regarding weight, BMI and excess weight loss 
Variable Pre-operative Postoperative at 1 year Difference P-value 

Weight (Kg) 119.55±30.72 80.9±22.4 38.35±8.32 0.0001 

BMI Kg/m 45.66±12.40 30.42±3.34 15.14+9.33 0.0001 

Excess weight 70.34±25.42 19.09±7.68  51.25±12.7 0.0001 

% Excess weight loss - 72.42±13.7 - - 
 

Table 3: Preoperative and postoperative outcomes of Comorbidities 
Variable Pre-operative Postoperative 1 year Difference P-value 

Systolic BP 145+ 17.41 130+ 14.25 15±3.16 0.003 

Diastolic BP 80±10.15 77±11.20 4.0±10.35 0.523 

HbA1c 9.7±5.9 4.42±3.6 5.28±2.3 0.001 

 
Table 4: BAROS findings at 1 year Follow-up 

BAROS No. % 

Excellent 5 13.3 

Very Good 14 36.8 

Good 17 14.74 

Fair 2 5.3 

Poor - - 

Table 5: Satisfaction rate at 1 years follow up 
Satisfaction No. % 

Yes 36 94.7 

No 2 5.3 

In this study a total 38 patients of both genders were 
presented.  Majority of the patients 64.8% were females. In 
their study no patient was below 25 years. The mean age 
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of the patients in our study was 45.39±9.64 years with age 
ranges 25 to 65 years. Many of studies reported similar 
patient’s gender and ages were ranging 18 to 65 
years.[17,18] 
 In our study, we found diabetes mellitus was the most 
frequent co-morbidity 26.3% followed by depression, 
hypertension and obstructive sleep apnea. [19,20] In 
present study we found preoperative mean value of weight 
was recorded as 119.55±30.72 kg and postoperative 
findings of weight at 1 year was 80.9±22.4 kg with mean 
difference of 38.35±8.32 kg at 1 year p-value 0.0001. 
These results showed similarity to many other studies in 
which the authors reported the significant difference 
regarding weight observed in patients treated with 
laparoscopic sleeve gastrectomy for morbid obesity.[21,22]  
 The pre and postoperative findings regarding body 
mass index in our study were 45.66±12.40 kg/m2 and 
30.42±3.34 kg/m2 with mean difference of 15.14+9.33 
kg/m2 at 1 year. Preoperative mean Excess weight 
was70.34±25.42 kg and post-operative mean EWL after 1 
year was 51.25±12.7 kg. Post-operative mean percent 
EWL at 1 year was 72.42±13.7. These results showed 
similarity to several studies in which the statistically 
significant difference was observed regarding Excess body 
weight loss and BMI p-value < 0.05.[23,24] 
 In present study, we found postoperative systolic 
blood pressure improvement from 145+ 17.41 to 130+ 
14.25 (p< 0.005) was observed in 23 (60.5%) patients. A 
significant improvement was observed regarding diabetes 
mellitus (preoperatively mean HbA1C 9.7±5.9 vs 
postoperatively mean HbA1C 4.42±3.6) p-value <0.001. 
(Table 3).  
 Hyperlipidemia and sleep apnea observed in 3 and 4 
patients respectively, resolved in all patients 
postoperatively at 1 year (100%). Although number of 
patients in our study were low but other studies also report 
an improvement/resolution of these comorbidities with 
LSG.[9,25] 
 According to the BAROS score, 5 (13.3%) showed 
excellent, 14 (36.8%) showed very good, 17 (44.74%) 
showed good, 2 (5.3%) showed fair and no patient showed 
poor outcomes. Many of previous study demonstrated the 
significant improvement regarding systolic blood pressure 
and the better outcomes regarding procedure at final 
follow-up.[26] In current study satisfaction rate among 
patients was 94.7%.  
 

CONCLUSION 
Laparoscopic sleeve gastrectomy is an excellent procedure 
both in terms of weight loss and amelioration of comorbid 
conditions in morbidly obese patients. Our data is small but 
among initial few studies done in any tertiary care 
government hospital in Pakistan. Larger studies with 
comparisons to its counterpart are suggested to make 
recommendations for local ethnic population. 
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