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Abstract
BACKGROUND
[bookmark: OLE_LINK26]Laparoscopic sleeve gastrectomy (LSG) is the most common bariatric surgical procedure. LSG is a restrictive procedure and in this operation stomach volume is greatly reduced. When the details of the procedure are examined, it is seen that there are many different methods surgery.

AIM
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]To analyze approaches of surgeons performing LSG.

METHODS
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]A questionnaire consist of 44 questions was sent by e-mail to the surgeons performing bariatric surgery. Approaches of surgery about preoperative period, surgical techniques and postoperative period was questioned.

RESULTS
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Different approaches about antibiotic prophylaxis, stapler line reinforcement utilization, application of intraoperative and postoperative leakage test, approach to the crus and hiatal hernia repair were detected. It was observed that a few partipicipants applied contrary to the guidelines of antibiotic prophlaxis and thromboembolism prophylaxis. Approaches about other subjects were generally similar.

CONCLUSION
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]In this study, approaches about LSG that most common bariatric surgical procedure in our country was learned. According to these results, knowing the approaches in our country will be beneficial in terms of determining the training programs in bariatric surgery, improving surgical results and reducing the complications.
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[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Core Tip: The goal of laparoscopic sleeve gastrectomy is to limit the amount of food taken by reducing the stomach volume. When the surgical applications are examined, it is seen that although the surgical technique is similar in general terms, when the details of the technique are considered and the pre- and post-surgical applications are evaluated, there are very different applications. The aim of this study was to evaluate the clinical applications of laparoscopic sleeve gastrectomy surgeons.

INTRODUCTION
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Obesity is an increasingly common health problem. According to 2012 data, the obesity rate in our country has been reported as 17.2%[1]. Today, surgical interventions are widely used in the treatment of morbid obesity. To date, various types of surgery have been described, including restrictive, malabsorptive or combined types. Among these different types of surgery, laparoscopic sleeve gastrectomy (LSG) is a restrictive operation and is considered an effective and safe procedure in the treatment of morbid obesity[2]. Since 2012, the American metabolic and bariatric surgery association has accepted LSG as the primary bariatric surgical procedure[3]. LSG is the most commonly performed bariatric surgical procedures in today in the world[4]. The goal of LSG is to limit the amount of food taken by reducing the stomach volume. When the surgical applications are examined, it is seen that although the surgical technique is similar in general terms, when the details of the technique are considered and the pre- and post-surgical applications are evaluated, there are very different applications[5]. The aim of this study was to evaluate the clinical applications of LSG surgeons in Turkey.

MATERIALS AND METHODS
[bookmark: OLE_LINK37]The study was designed as a questionnaire study. We gather names of doctors interested in bariatric surgery from the list of members of the obesity related associations in Turkey announced on the internet, authors of articles published in PubMed from Turkey regarding bariatric surgery, a variety of news and ads on social media. E-mail addresses of these names of surgeons were tried to be found on the internet. A questionnaire of 44 questions was sent to surgeons whose e-mail address could be reached. The questionnaire included descriptive questions about the demographic characteristics and surgical experience of the surgeons, examinations and applications before LSG, surgical techniques, postoperative follow-up and treatment process. Surgeons stating that they perform LSG at questionnaire were included in the study.
All results were recorded with SPSS 22 (IBM Corporation, Chicago, IL, United States) program and descriptive statistical calculations were performed.

RESULTS
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Three hundred and sixty-six surgeons who were thought to be interested in bariatric surgery were sent a questionnaire. 63 (17.2%) of these surgeons answered the questionnaire.
Demographic characteristics and surgical experience of surgeons.
All participants were male. More than half of the participants performed operations at private health institutions (Table 1). When the expertise time of the physician's was examined, it was seen that 51% of the physicians were work as general surgeon for 6-11 years. It was seen that 51% of the physicians have been interested in bariatric surgery for 2-5 years. Only 16% of the participants are performing bariatric surgical procedures for more than 10 years (Figure 1).
While 10% of the participants reported that they could only perform sleeve gastrectomy, 90% reported that they could perform gastric bypass procedures in addition to LSG, and 25% reported that they could perform biliopancreatic diversion in addition to other procedures. 79% of the participants reported that they could perform revision bariatric surgical procedures. When amount of bariatric surgical procedures per month was considered, it was seen that 36% of the participants perform 1-5 operation per month and 21% perform more than 20 bariatric surgical procedures per month. 79% of the participants reported that they can perform endoscopic diagnostic procedures, and 60% reported that they perform stent or similar endoscopic procedures for treatment.
It was reported that at 13% of hospitals where participants work, stent or similar therapeutic endoscopic procedures could not be performed for patients in whom leakage was observed. 37.5% of these hospitals were private hospitals, 37.5% were education and research hospitals and 25% were university hospitals.

Preoperative examination and other approaches
Preoperatively, 92% of the participants referred their patients to an internal medicine doctor or endocrinologist, 90% made routine upper gastrointestinal endoscopic examination of patients, 87% sent patients to routine abdominal ultrasonographic examination, 87% took psychiatric consultation and 63% made dexamethasone suppression test routinely.
It was observed that 52% of the participants recommend routine diet in the last week or the last few days before surgery, 87% applied low molecular weight heparin (LMWH) prophylaxis preoperatively, and 93% had wear preoperative socks for varicosis to their patients.
Presence of hiatal hernia is one of the factors affecting surgical approach at bariatric surgical interventions. In this group of patients, 60% of the participants added crus repair to LSG, 27% preferred gastric bypass procedures and 10% reported that only LSG was applied. One surgeon who stated that he can perform only sleeve gastrectomy as bariatric procedure reported that he referred patient to another center in the presence of hiatal hernia.
Ninety percent of the participants reported that they use cefazolin for preoperative antibiotic prophylaxis while 6% don’t use antibiotic prophylaxis (Figure 2).

Surgical technique
Although 43% of the participants think that the ideal method for first trochar insertions is the use of optical trocar, only 25% of perform the first trocar insertion with the optical trocar. The most common method for first trocar insertion was the introduction of a trocar after insufflation with a veres needle (40%) (Figure 3).
While 94% of the participants performed the surgery by 4 or 5 trocars, 81% reported that they used liver retractor routinely. 
Eighty-three percent of participants reported that CO2 insufflation pressure was determined to be 12-15 mmHg, 10% of participants reported upper than 15 mm Hg, and 3% of participants reported lower than 12 mmHg.
Forty-eight percent of the participants reported that they routinely evaluate diaphragmatic cruses during surgery.
Some surgeons use intravenous hyoscine-n-butylbromide which they thought provides easier surgery technique and helps to remove more gastric tissue by losing stomach. It was seen that 52% of the participants did not never use intravenous hyoscine-n-butylbromide and 17% of them used it routinely.
The most commonly used bougie diameter was 36 F (37%) followed by, 39 F (24%) and 38 F (17%). 16% of the participants reported that they use 32 F and smaller diameter bougie.
There are many products to reinforce the stapler line for reducing the risk of leakage from the stapler line. In our study, the majority of the participants (56%) stated that they did not use any stapler line reinforcing products. 29% of the participants stated that they suture the stapler line in order to strengthen the stapler line and 11% of them apply fibrin tissue adhesive.
Seventy-one percent of the participants reported that they routinely performed intraoperative leakage test with methylene blue, 19% reported that they performed intraoperative leakage test with both methylene blue and air, and 3% reported that they performed intraoperative leakage test with only air.
Thirty-two percent of the participants reported that they sutured the fascia at all trocar incision of 10 mm and above, 29% sutured the fascia at the trocar region where only the stomach was taken out of the abdomen, 24% sutured the fascia at all trocar incisions 12 mm and above, and 16% reported that they don’t suture fascia at any trocar regions.
While 83% of the participants reported that they routinely place drains after surgery, 46% reported that they remove the drain within 3-4 d, 33% remove it within 1-2 d, and 5% remove it one week and after.

Postoperative follow-up and treatment
All participants reported that they mobilize patients within the first 24 h, 2% mobilize them within the first 1-4 h, and 60% mobilize them within 5-8 h.
Forty percent of the participants stated that they did not perform postoperative leakage test, 22% made leakage test with oral methylene blue, 16% made leakage test with flouroscopy, 8% made leakage test with computerized tomography (CT), and 10% made leakage test with oral methylene blue and flouroscopy together, and 5% reported leakage test with oral methylene blue and CT together (Figure 4).
Forty one percent of the participants stated that they allow oral fluid intake in the first 24 h and 35% within 24-48 h. 52% of the participants stated that they discharge the patients on the 3rd day and 24% on the 2nd day.
Fifty two percent of the participants reported they follow-up postoperative hemogram levels routinely.
Sixteen percent of the participants reported that they did not perform routine LMWH prophylaxis for their patients after discharge (Figure 5).
While 75% of the participants refer their patients to the dietician while being discharge, 21% reported that they did not send their patients to the dietician and give recommendations by themselves and 4% of the participants did not refer their patients to the dietician.
Seventy-six percent of the participants stated that they routinely recommended multivitamin supplementation and 49% recommend non-dietary protein supplementation during discharge, 87% of the participants stated that they record patient data prospectively.

DISCUSSION
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Bariatric surgery is currently considered to efficiently produce long-term weight loss, improve comorbidities and improve quality of life for the morbidly obese patient. Although consensus decisions have been reported in many subjects about to LSG, it is seen that there are no standards in some subjects and different applications performed in clinical practice. With this study, approaches of the surgeons performing LSG has learned and it is presented that there are different practices in some subjects related to LSG.
When the participant profile was examined in our study, it was seen that approximately half of the participants were 6-11 years general surgery specialist. These results indicate that surgeons with a certain experience interest in bariatric surgery rather than new specialists. In addition, when the participants' time to deal with bariatric surgery and the number of case per month and the types of primary or revision surgery considered, it is seen that a significant part of the participants have completed the learning curve and can be considered as experienced.
In our study, it was observed that preoperative evaluation is similar in general, but there were different approaches about applying to dexamethasone suppression test. When the literature is examined, it is seen that the necessity of Dexamethasone suppression test is controversial likewise in our study[6,7].
As there are standard indications for bariatric surgery according to World Health Organization, question about surgical indications did not asked to the surgeons, but because of being a controversial issue, there was a question about the approach in the presence of hiatal hernia in a patient undergoing LSG. It is generally accepted that LSG increases gastroesophageal reflux and that if the patient has hiatal hernia before LSG, reflux symptoms will worsen in the postoperative period[8,9]. In the presence of hiatal hernia, simultaneous diaphragmatic crus repairment or performing gastric bypass procedures are considered to be effective in preventing gastroesophageal reflux[10,11]. Although a significant portion of the participants have a tendency in this direction, 10% of the participants perform only LSG in presence of hiatal hernia indicating that the differences about approach in this subject in our country is likewise the world.
Although application of preoperative antibiotic prophylaxis is determined according to the guidelines, in our study it was observed that different applications were made in this regard. According to current guidelines, 2 or 3 g of cefazolin by weight was applied by 21% of the participants[12]. According to this result, it is necessary that current antibiotic prophylaxis applications should be reviewed by surgeons.
Obese individuals are at high risk group for thromboemboli. Complication about thromboembolism account for 50% of mortality after bariatric surgical procedures[13]. Many guidelines recommend preoperative mechanical prophylaxis and LMWH prophylaxis and postoperative LMWH prophylaxis in these patients[14]. In our study, in accordance with the suggestion of the guidelines, a significant number of participants performed prophylaxis with LMWH and stocking for varicosis for thromboembolism to their patients. However 13% of participants don’t perform preoperatively LMWH prophylaxis and 16% don’t advise LMWH prescribe at discharge, which was considered as important defect.
One of the most mortal complication after LSG is stapler line leakage[15]. To reduce the leakage rate, various applications are made to reinforce the stapler line. Although there are many new articles about this suject, effectiveness of stapler line reinforcing applications in meta-analyzes is not certain[16]. In the literature, usage of stapler line booster up to 80% has been reported[17]. The 44% of usage of stapler line booster rate in our country is below this rate. Although it has been observed that different applications have been tried to strengthen the stapler line in our country, the most common method was suturation of the stapler line.
One of the controversial issues regarding LSG is whether or not to perform leakage tests during or after surgery. Many studies have shown that leakage tests are ineffective, in some studies leakage risk is found to be increased due to testing and it is stated that routine testing is not necessary[18]. However, when the literature is examined, it is seen that leakage tests are still widely applied[19]. A similar result is found in our study and it is observed that the majority of the participants perform leakage tests routinely, only 26% did not perform leakage tests during the operation and 39% did not perform leakage tests post operatively.
Nowadays, by application of ERAS protocols in many surgical field significant decrease in morbidity and mortality was achieved[20]. The nutritional part of these protocols generally promotes the beginning of oral intake in the early period after gastrointestinal surgery. In the ERAS bariatric surgery guideline, it is stated that feeding with clear fluids can be started within a few hours after surgery. In the literature, it is generally reported that feeding with clear liquid can be started within the first 24 h after LSG. In our study, however, only 41% of the participants started oral feeding in the first 24 h.
The study has some limitations. First of all, this is a questionnaire study so results may not be as reliable as prospective or randomized studies. Another limitation is the small number of participants. 366 physicians were sent an e-mail questionnaire for the study, but 17% answered the questionnaire. If we look at the reasons for this; a portion of the mailing list consisted of corporate emails, and these corporate emails may not use actively. In addition, person is likely to use more than one e-mail and may questionnaire be sent to inactive e-mail address. Another reason may be that physicians receiving e-mails don’t want to participate the study. Some physicians have replied that they do not want to participate without an excuse. Although the number of participants is few, the participant profile is consisting of surgeons having experience in bariatric surgery that reinforces the results.

CONCLUSION
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]This study is first in our country about approaches of surgeons before, during and after LSG. Our study exactly demonstrated the attitudes of surgeons performing LSG. According to the results of the study, it is seen that approaches are generally appropriate with the guidelines, but it is seen in few subjects there are some applications not matching with general recommendations and guidelines. According to these results, it is important to inform surgeons through scientific meetings concerning up-to-date information on bariatric surgical procedures. In addition, similar studies on bariatric procedures other than LSG could make contribution to the literature.

ARTICLE HIGHLIGHTS
Research background
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]Laparoscopic sleeve gastrectomy (LSG) is the most commonly performed bariatric surgical procedures in today in the world. When the surgical applications are examined, it is seen that although the surgical technique is similar in general terms, when the details of the technique are considered and the pre- and post-surgical applications are evaluated, there are very different applications.

Research motivation
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]The aim of this study was to evaluate the clinical applications of LSG surgeons in Turkey.

Research objectives
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Knowing the different approaches will be benefical in terms of determining the training programs in bariatric surgery, improving surgical results and reducing the complications.

Research methods
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]A questionnaire consist of 44 questions was sent by e-mail to the surgeons performing bariatric surgery. Approaches of surgery about preoperative period, surgical techniques and postoperative period was questioned.

Research results
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Different approaches about antibiotic prophylaxis, stapler line reinforcement utilization, application of intraoperative and postoperative leakage test, approach to the crus and hiatal hernia repair were detected. It was observed that a few partipicipants applied contrary to the guidelines of antibiotic prophlaxis and thromboembolism prophylaxis. Approaches about other subjects were generally similar.

Research conclusions
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]In this study, approaches about LSG that most common bariatric surgical procedure in our country was learned.

Research perspectives
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Approaches of the surgeons performing LSG has learned and it is presented that there are different practices in some subjects related to LSG.
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Figure Legends
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Figure 1 Expertise period of surgeons.
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Figure 2 Preoperative antibiotic prophylaxis.
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Figure 3 First trochar insersion technique.
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Figure 4 Application of leakeage test. CT: Computerized tomography.
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Figure 5 Duration of low molecular weight heparin prophylaxis after discharge.

Table 1 Institutions of surgeons
	Institution
	n
	%

	Private Hospital
	26
	41.3

	Training and Research Hospital
	15
	23.8

	University Hospital
	14
	22.2

	University Hospital/Private Hospital
	5
	7.9

	Private clinic
	2
	3.2

	State hospital
	1
	1.6
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