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Short term outcome of laparoscopic sleeve gastrectomy




Abstract
Background:   The incidence of morbid obesity is sharply increasing throughout the world. Obesity, and the accompanying elements of metabolic syndrome (dyslipidemia, hypertension, and diabetes mellitus), Increases the incidence and severity of cardiovascular disorders among patients. Bariatric surgery has the best efficacy regarding the management of obesity. 
Objective: To assess the efficacy of sleeve gastrectomy in weight loss and improvement of co-morbidities related to obesity, especially diabetes, dyslipidaemias, hypertension, and osteoarthritis symptoms.  
Patients and methods:  A prospective data collection of 100 patients underwent laparoscopic sleeve gastrectomy between April 2015 and June 2018 have been collected throughout a year. 
Results: Mean EWL was 63.5%. Mean HBA1c has decreased from 8.5 to 6.4. Remission has occurred in 52% of hypertensive, 56% of osteoarthritis   and 67% of obstructive sleep apnea syndrome patients. 
Conclusion: LSG is a secure technique, it has a low incidence of major complications. It has a high success rate regarding the loss of weight and improvement/resolution of co-morbidities related to obesity. 
Keywords: LSG laparoscopic sleeve gastrectomy, co_morbidities  .




Introduction
The incidence of morbid obesity is rising sharply all over the world.  WHO has reported that 1.7 billion world wide are overweight (1). About 33% of the population are obese in the USA (BMI more than 30 kg / m2) (1). Obesity is associated with metabolic syndrome; both of them can increase the mortality and morbidity of cardiovascular disorders (2, 3). Bariatric surgery proved to be the most effective way to treat morbid obesity (4).
Not unexpectedly, in the last 20 years, the field of bariatric surgery has expanded exponentially (about 300,000 operations are conducted every year) and is considered one of the most common abdominal operations (5, 6). Surgical techniques have developed over the last 15 years; among them, Laparoscopic Sleeve Gastrectomy (LSG) has become the most accepted one. In the beginning, Laparoscopic Sleeve Gastrectomy (LSG) was not considered as a separate operation; instead, it was considered as part of the biliopancreatic diversion with duodenal switch (BPD-DS) that was described by Marceau et al. (7).
As  Regan et al. has noticed the non-consistent long term loss of weight with  LSG in super-obese patients, he has introduced it as part of a two-stage laparoscopic Roux-en-Y gastric bypass (RYGB)  for super-obese individuals (8). As LSG has shown both safety and efficacy, Baltasar et al. has suggested that it could be used as a separate bariatric operation (9).   
Patients and method
A prospective data collection of 100 patients underwent laparoscopic sleeve gastrectomy between April 2015 and June 2018 have been collected throughout a year. This study was conducted in the Department of General Surgery in Assiut University Hospitals, Kasr-Alaini New Teaching Hospital  Cairo, and Santa Maria hospital in Italy. 
Informed consent was obtained from each patient and approval of the study has been obtained from the Faculty of Medicine  local ethics committee at Assiut University 
Patients with BMI < 40 or  < 35, and suffers from one or more of obesity-related co-morbidities and their ages ranged from 18 to 60 years old were included in this study whereas patients with curable endocrine diseases that may lead to morbid obesity, uncontrolled psychological disorder, the medical conditions that render operation very risky, not optimized lifestyle and no previous trials of medical treatment were excluded from our study.
   All patients underwent pre-operative bariatric evaluation which includes medical and psychological tests to assess eligibility. For those who had some risk factors, we consulted cardiologists, pulmonologists, and endocrinologists. In addition to that patient had evaluated using. Fasting blood glucose and  Glycated HB, Complete lipid profile, Measuring blood pressure for the hypertensive patient, Symptoms of osteoarthritis were estimated as expressed by Western Ontario and McMaster Universities Arthritis Index (WOMAC), Symptoms of obstructive sleep apnea syndrome based on Epworth sleepiness scale. BMI was calculated.
.
The procedure start with dissection using an ultrasonic scalpel to free greater curvature from the omentum and this is completed toward the angle of His (see figure 1)
[bookmark: _GoBack]. We complete dissection distally up to 5 cm proximal to the pylorus. (see figure 2)
Then we introduce a 36 french bougie into the stomach. After that  stapling the stomach along the left side of the bougie  start from 5 cm proximal to the pyloric sphincter and ending 1.5 cm lateral to the angle of His (see figure3). Then we inject methylene blue through bougie to test for any possible leakage. A drain is inserted through the assistant port and along the staple line. Operative time and rate of conversion into open procedure were observed for all patients.
Good control of pain and hydration is required in the post-operative period. During hospitalization, Patients are observed to discover any signs suggesting leakage or bleeding, such as tachycardia, tachypnea, or fever.  On the next day, a gastrograffine study is performed to detect if there is any leak. Then we advise the patient to start oral fluids. A few hours after the procedure, an oral tolerance check was performed and most patients were released on the second day after the operation. We usually discharge patients 1-2 days after surgery. Patients are advised to take analgesics for several days, one month of anti-coagulant, two months of proton pump inhibitors, and six months of multivitamins. All patients have to consume fluids only for 2 weeks, followed by 2 weeks of semi-solid and purified diet, after that patient can eat normal food Patients were scheduled for follow-up visits 6 months and 1 year after the procedure. Excess weight loss percentage (EWL percentage) was estimated. At the same time, the improvement/resolution of co-morbidities was assessed.
Statistical analysis: Statistics was conducted by SPSS "Ver. 21." Chicago. The USA. Data expressed as mean, standard deviation, and ratio. We used Chi. square to evaluate the significance. 


Results
We included 100 cases of morbid obesity .  Mean age patients was 33.7 ± 10.7 years with range between 18 and 60 years. Majority  of patients were females(about 77%). All cases were completed laparoscopically with no conversion to open procedure.
The mean operative time was (82.89 ± 22.89   minutes) while the mean hospital stay was   (1.56 ± 0.50   days). The mean BMI before surgery was 42.6 ± 5.08 kg / m2   ranging from 35 to 64 kg / m2. The most frequent comorbidities were osteoarthritis  (89%) , dyslipidemia (75%) and obstructive sleep apnea syndrome (60%)  followed by hypertension (25%) and diabetes mellitus (17%). The least common associated co-morbidity was infertility (3%).  
The mean EWL   was 40.3% after 6 months and 63.5% after 12 months.
      Traction of HBA1c of 17 patients who have diabetes through one year has shown a significant reduction in the level of glycated hemoglobin after one year. The mean HBA1c (mean) before treatment was 8.5% but after one year the mean HBA1c has decreased to reach 6.4%.
Traction of blood pressure has shown 40% improvement and 28% resolution after 6 months and traction through one year has shown  52% resolution and 24% improvement.
Traction of blood lipid profile has shown 73% improvement and 13% resolution after 6 months and traction through one year has shown  52% resolution and 24% improvement.
Following joint pain associated with osteoarthritis has shown 78% improvement  after 6 months and traction through one year has shown  56.2% resolution and 43.8% improvement.
Following symptoms associated with OSAS has shown 67% improvement and and traction  through one year has shown  66.7% resolution.
Three patients have suffered from infertility one of them have got pregnant after 6 months ,and another one have got pregnant  within one year .
 . The Influence of LSG on obesity-related co-morbidities is summarized in the table (1).   
Table 1: Influence of LSG on obesity-related co-morbidities
	12 months after the operation
	6 months after the operation
	     Percent
	      Co-morbidity

	[bookmark: _Hlk46783948]6.4706
	7.3824
	17
	Glycemic control (mean of HBA1c levels)

	no improvement (24%)
Improvement (24%)
Remission (52%)
	no improvement (32%)
Improvement (40%)
Remission (28%)
	25
	HTN

	no improvement (0%)
Improvement (33%)
Remission (67%)
	no improvement (13%)
Improvement (73%)
Resolution (13%)
	75
	Dyslipidemia

	no improvement (0%)
Improvement (44%)
Remission (56%)
	no improvement (23%)
Improvement (78%)
Remission (0%)
	89
	OA

	no improvement (33%)
Improvement (0%)
Remission (67%)
	no improvement (33%)
Improvement (67%)
Remission (0%)
	60
	OSAS

	Got pregnant (66%)
	Got pregnant (33%)
	3
	Infertility



Surgical Complications: 
Post-operative complications are shown in Table 2. Only two patients had major surgical complications. The first patient had developed reactionary hemorrhage that was  controlled by conservative treatments and blood transfusion while the second patient had developed an intestinal injury  that occurred accidently during introduction of the first port. The injury  was discovered and repaired  intraoperative. 
Twelve patients in our study have suffered from minor complications in the form of fever, SSI, and vomiting. We reported a single case of mortality due to post-operative pulmonary embolism.  (Table 2).

Table 2: Major complications
	Complications
	Percentage

	Hemorrhage                 
Intestinal injury
Fever
SSI 
vomiting
	1%
1%
5%
4%
3%




Discussion
Morbid obesity is sharply increasing globally, and this leads to growing risks of obesity-related co-morbidities and mortality (10). Obesity is common in Egypt, the prevalence among adult men (>20 years) is 26.4% (25.0 – 27.8) and among women (>20 years) is 48.4% (46.1 – 50.9) (11). As medical treatment alone failed to achieve satisfying weight loss in morbid obesity, bariatric surgery has shown to be the most effective option for those patients (12,13 
In our study, we performed LSG for 100 morbidly obese patients. To evaluate the impact of LSG on obesity and other associated co-morbidities which include: DM, hypertension, OSAS, dyslipidemia, musculoskeletal pain, and % EWL after the surgery.
In our sample, the pre-operative mean BMI was 47 kg / m2, which also decreased after one year to 30.3 kg / m2. Moreover, this is also consistent with Wang et al., who recorded a mean loss of BMI at one year from 40.8 kg / m2 to 27.9 kg / m2 (18).
    In our study, the average %EWL after one year was 63.5%. We found that our findings agree with the observed broad range mentioned by other studies(14-18) Accordingly, the percentage of EWLs varies between 64.3%, as reported by Franco et al. (19), and 86%, as reported by Han et al.) (20), was reported one year after the LSG. Noun et al. also matched this and stated that 90% of weight loss has happened in the first six months and then becomes stable. At an EWL value of 76 percent after post-operative month 12. The mean pre-operative BMI was down at 12 months to 24.7 ± 2. The mean weight loss percentage was 25.3 percent of the initial weight at that time. Substantial weight loss occurred in most cases, hitting the 50 percent EWL at one year with 96.8 percent (21). 
    These outcomes are increasingly attributed to variability in patient compliance with pre- and post-operative guidelines and his behaviors, in particular, those relating to eating patterns and activity also the size of the bougie used and the distance of the beginning of stapling from the pylorus varies significantly in the outcomes of weight loss. 
Regarding improvement in glycemic control, 17 patients among the LSG group in our study had diabetes; the mean HBA 1c has significantly decreased from 8.5 to 7.3, then 6.4 at 6, 12 months, respectively. Moon Han et al. reported a 100% resolution of the DM after six months (22). Gill R et al. documented a resolution in 66.2% of diabetic patients, improvement in 26.9%, and stabilization of condition in 13.1%(23). Similar results to our study were found in a study by Zabadi et al. (24). 
    The  improvement in blood pressure control occurred in 6 out of 25 patients after LSG that was documented by decreasing the dose of the antihypertensive drugs needed to control their blood pressure 12 months post-operatively and resolution of hypertension have occurred in 13 patients. Moon Han reported a resolution of hypertension in 13 of 14 patients (92.9%) (25). Almogy et al. noticed hypertension in 62% of their sample, and 38.1% has shown improvement post-operative (26). Another study that was conducted in 2008 by Sammour et al. that has been conducted on 100 patients has shown improvement in 60% of hypertensive obese patients (n = 45) within one year after LSG (27).
Regarding the improvement of dyslipidemia, improvement of dyslipidemia has occurred in 18 out of 75 patients 12 months post-operatively and resolution have occurred in 39 patients. This is matched to a study conducted by Li K et al in Canada in 2011 and revealed resolution of dyslipidemia in 45% of patients after LSG (28).
Rawlin et al have performed A 5-year retrospective study at Wright State University, Dayton, Ohio showed excellent resolution hyperlipidemia (100 %), after LSG (29).
Regarding obstructive sleep apnea syndrome, in our study complete resolution of OSAS has occurred in 40 out of 60 patients 12 months after performing LSG. This result is matched with a 76% resolution after LSG as shown by the study performed by Behrens in 2011 (30). 
Zhang et al have reported a 91% resolution of OSAS 1 year after LSG (31).
Regarding osteoarthritic joint pain, the majority of our patients who performed  LSG (89%) were suffering from osteoarthritic pain, fortunately, 56% of them had resolution Zhang et al has performed a study on 200 patient to show a Reduction in obesity-related comorbidities after LSG, there was 66.7%  resolution of musculoskeletal pain 1 year after LSG (31).
Regarding operative time, hospital stay, and rate of conversion:
The majority of our patients were discharged after 1 or 2 days except for those who developed complications. The mean duration of surgery was 83±23 minutes The mean operative time varies in the literature between 70-143 min (range 45-210 min.) as shown by Cottam et al (32). 
All of the sleeve gastrectomy procedures were completed laparoscopically with 0% conversion to open procedure. Our results agree with Vuolo et al (33).

Intestinal injury and  staple line bleeding which was controlled by conservative measures including blood transfusion were the only major complications in our study. In all cases, some authors advise staple line re-enforcement in the form of tissue glue applied over the staple line, such as Armstrong et al (34), others (such as Dapri et al) advise using sutures to conduct the enforcement (35).
Twelve patients in our study have suffered from minor complications in the form of fever, SSI, and vomiting. A prospective study has shown complications in 13% of cases, that include: leak in 2.5%, thromboembolic disorders in 0.8%, hemorrhage in 1.5%, complications of the wound in 1.8%,   as reported by Sjöström et al (36) The rates of Complications differs significantly between authors with stable line leakage being the most worrisome one (37) no cases with leakage have occurred in our study
The mortality rate of bariatric surgery is ranging from 0.1 to 2.0 percent by Poulose et al in 2005 and the study published by Flum et al in the same year (38, 39). In our study, one case of mortality has occurred this represents a 1% mortality rate. This high mortality rate in our study can be explained by the relatively small size of the sample.
Conclusion:
LSG  is a safe procedure  with acceptable complication rates .  It has definitely higher success rate regarding weight reduction and improvment / resolution of obesity associated co-morbidities like hypertention , DM,dyslipidemia, OSAS,infertility and skeletal pain
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