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Au Pr Mircea CHIRICA Results: Five hundred twenty patients were included with a median follow-up of 37.5 months.

The procedure was Gastric Bypass in 328 patients (63.1%) and sleeve gastrectomy in 192 (36.9%). Seventy-one patients had a history of cholecystectomy (13.6%). Sixty-four patients had preoperative lithiasis (14.2%). Four patients underwent concomitant cholecystectomy.

Fourteen (2.7%) patients required an intervention for symptomatic lithiasis: 12/445 (2.7%) patients required subsequent cholecystectomies and 11/12 (91.7%) were performed through a laparoscopic approach as outpatient surgery in 9/12 (75%) without complication. Two patients (0.4%) required access to the biliary tree for the treatment of choledocolithiasis after RYGBP and were managed through percutaneous transhepatic approach with a success rate of 100% and no complication.

Conclusion

The rate of symptomatic lithiasis after bariatric surgery is low. The need for a subsequent cholecystectomy in the setting of the supra-selective approach is rare, 2.7%. This second procedure is safe and easy. All patients with gallbladder left in-situ should receive Ursodeoxycholic acid prophylaxis for 6 months.

Introduction

A. Epidemiology of obesity

The World Health Organization defines obesity as a condition of excessive fat accumulation in the body adversely affecting health and well-being [START_REF] Nguyen | The ASMBS Textbook of Bariatric Surgery[END_REF]. The most used parameter to define this condition is the Body Mass Index (BMI), which is determined by weight and height in square meters. Thus, obesity is defined as BMI > 30kg/m², and it can further be subdivided by subclasses of BMI based on Garrow's classification, as demonstrated in Table 1 [START_REF] Nuttall | Body Mass Index: Obesity, BMI, and Health[END_REF].

The prevalence of obesity is currently increasing worldwide: in 2016, 650 million people were obese [START_REF]Obesity and overweight[END_REF]; consequently, obesity is now considered an epidemic. Forecasts suggest a dramatic increase in the years ahead: by 2030, an estimated 51% of the worldwide population will suffer from obesity [START_REF] Finkelstein | Obesity and Severe Obesity Forecasts Through 2030[END_REF]. In France, the prevalence of obesity was 8.5% in 1997 and reached 15% in 2012 [START_REF] Matta | Épidémiologie de l'obésité en France et dans le monde[END_REF]. Children and teenagers are also concerned: in 2016, 20.6% of teenagers and 13.9% of children between 2 and 5 years old were obese in the United States [START_REF] Hales | Prevalence of obesity among adults and youth: United States[END_REF]. While comparisons in France are lower, with 4% obesity in children ages 6 to 17 years, the numbers continue to increase more quickly each year [START_REF] Matta | Épidémiologie de l'obésité en France et dans le monde[END_REF].

B. Associated diseases and disabilities

In addition to excess body weight, obesity is associated with several chronic diseases and disabilities. One of the most frequently related diseases is Type II diabetes mellitus because of low quantities of insulin production from pancreatic β-cells as well as peripheral insulin resistance [START_REF] Algoblan | Mechanism linking diabetes mellitus and obesity[END_REF]. Obstructive Sleep Apnea Syndrome (OSAS) is also commonly associated with obesity. The prevalence of OSAS within the general population is 2 to 7% [START_REF]Obstructive Sleep Apnea in Adults: Epidemiology, Clinical Presentation, and Treatment Options[END_REF] but reaches 22 to 77% in the population of patients undergoing bariatric surgery [START_REF] Jehan | Obstructive Sleep Apnea and Obesity: Implications for Public Health[END_REF][START_REF] Welbourn | Bariatric Surgery Worldwide: Baseline Demographic Description and One-Year Outcomes from the Second IFSO Global Registry Report 2013-2015[END_REF]. This disease is responsible for augmented cardiovascular risk and metabolic syndrome [START_REF] Drager | Obstructive Sleep Apnea[END_REF]. Liver diseases are also associated with obesity, regrouped as Non-Alcoholic Fatty Liver Disease (NAFLD), which encompasses a wide spectrum of stages of severity, from Non-Alcoholic Steatohepatitis (NASH) to dysmetabolic cirrhosis and even end-stage liver disease [START_REF] Barbois | Benefit-risk of intraoperative liver biopsy during bariatric surgery: review and perspectives[END_REF][START_REF] Sarwar | Obesity and nonalcoholic fatty liver disease: current perspectives[END_REF][START_REF] Rosselli | The Metabolic Syndrome and Chronic Liver Disease[END_REF]. Additionally, lipid disorders are commonly associated with obesity, including increased fasting plasma triglycerides, high LDL cholesterol, and low HDL cholesterol [START_REF] Klop | Dyslipidemia in Obesity: Mechanisms and Potential Targets[END_REF]. Obesity and associated diseases are responsible for a dramatic diminution of life expectancy, with life loss ranging from 5 to 20 years, especially among younger white men ages 20 to 30 years with severe levels of obesity (BMI > 45) [START_REF] Fontaine | Years of Life Lost Due to Obesity[END_REF].

Beyond a medical viewpoint, obesity is also associated with negative social considerations in both children and adults. For example, the literature demonstrates that obesity in children and teenagers is negatively associated with academic performance [START_REF] Kim | Association between overweight/obesity and academic performance in South Korean adolescents[END_REF][START_REF] Anderson | Increased body weight affects academic performance in university students[END_REF][START_REF] Booth | Obesity impairs academic attainment in adolescence: findings from ALSPAC, a UK cohort[END_REF]. Moreover, in adults, empirical evidence demonstrates that obesity discrimination is openly reported by both employers and employees in workplace and recruitment scenarios, especially among women [START_REF] Flint | Disability Discrimination and Obesity: The Big Questions?[END_REF][START_REF] Hansson | Perceived discrimination among men and women with normal weight and obesity. A population-based study from Sweden[END_REF][START_REF] Rothblum | The relationship between obesity, employment discrimination, and employment-related victimization[END_REF].

C. Surgical management of obesity

Bariatric surgery has proven to be an effective intervention for the treatment of obesity and obesity-related diseases, resulting in improved weight loss outcomes and associated comorbidities as compared to non-surgical interventions [START_REF] Colquitt | Surgery for weight loss in adults. Cochrane Metabolic and Endocrine Disorders Group[END_REF]. Bariatric surgery can also address social issues and unemployment [START_REF] Mancini | Bariatric surgery improves the employment rate in people with obesity: 2-year analysis[END_REF]. In 2016, more than 680,000 bariatric procedures were performed worldwide, mainly comprised of two types of intervention [START_REF] Angrisani | IFSO Worldwide Survey 2016: Primary, Endoluminal, and Revisional Procedures[END_REF].

The first intervention is the Sleeve Gastrectomy (SG). As a purely restrictive procedure, SG reduces caloric oral intake and causes satiety through limited gastric volume by surgically resizing the stomach. It consists in the transection of the greater gastric curvature, resulting in a sleeve. The second most performed procedure is the Roux-en-Y Gastric Bypass (RYGBP).

As a mixed procedure, it first involves the creation of a gastric pouch with a volume of 30 mL, which is responsible for a restrictive component. Next, the creation of a 150 cm Roux-en-Y gastrojejunostomy is responsible for a malabsorptive component [START_REF] Bhandari | Standardization of Bariatric Metabolic Procedures: World Consensus Meeting Statement[END_REF]. The final configuration after these two procedures is shown in Figure 2.

D. General considerations about biliary lithiasis

Biliary lithiasis, or gallstone disease, occurs when solid calculi are formed by precipitation of supersaturated bile composed of cholesterol monohydrate crystals or by "black pigment" of polymerized calcium bilirubinate [START_REF] Wittenburg | Hereditary liver disease: Gallstones[END_REF]. The prevalence of cholelithiasis ranges from 6 to 22% in the general population of developed countries [START_REF] Aerts | The burden of gallstone disease in Europe[END_REF][START_REF] Stinton | Epidemiology of Gallstones[END_REF]. Generally, gallstones remain clinically insignificant, and only 10 to 20% of patients with known lithiasis develop symptomatic diseases requiring cholecystectomies, such as biliary colic, acute biliary pancreatitis, cholecystitis, and choledocolithiasis [START_REF] Ransohoff | Prophylactic Cholecystectomy or Expectant Management for Silent Gallstones: A Decision Analysis to Assess Survival[END_REF][START_REF] Stinton | Epidemiology of Gallbladder Disease: Cholelithiasis and Cancer[END_REF][START_REF] Abraham | Surgical and nonsurgical management of gallstones[END_REF].

E. Link between gallstones, obesity, and bariatric surgery

Obesity is a well-known risk factor in the formation of cholesterol gallstones, and it exposes patients to a 5-to 7-fold increased risk of gallstone-related complications that require cholecystectomies than in the general population [START_REF] Stender | Elevated body mass index as a causal risk factor for symptomatic gallstone disease: A Mendelian randomization study[END_REF][START_REF] Erlinger | Gallstones in obesity and weight loss[END_REF][START_REF] Jonas | Incidence of postoperative gallstone disease after antiobesity surgery: population-based study from Sweden[END_REF]. Moreover, rapid weight loss after bariatric surgery has also been proven to be a risk factor for gallstone formation due to cholesterol hyper-saturation of bile and crystallization, decreased secretion of biliary acids, increased mucin production (enhancing crystallization), and gallbladder hypomotility secondary to decreased cholecystokinin [START_REF] Desbeaux | Risk of biliary complications in bariatric surgery[END_REF]. Moreover, in the case of RYGBP, additional mechanisms could produce potential intraoperative injuries to the hepatic branches of the vagus nerves during the dissection of the lesser omentum, which is responsible for hypomotility of the gallbladder [START_REF] Yi | Surgical anatomy of innervation of the gallbladder in humans and Suncus murinus with special reference to morphological understanding of gallstone formation after gastrectomy[END_REF][START_REF] Villegas | Is routine cholecystectomy required during laparoscopic gastric bypass?[END_REF]. In the existing literature, the estimated median time for the development of gallstones ranges from 6 to 16 months after bariatric surgery [START_REF] Brandão De Oliveira | Impact of Rapid Weight Reduction on Risk of Cholelithiasis after Bariatric Surgery[END_REF][START_REF] Wanjura | Cholecystectomy after gastric bypass-incidence and complications[END_REF][START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][START_REF] Miller | Gallstone Formation Prophylaxis After Gastric Restrictive Procedures for Weight Loss: A Randomized Double-Blind Placebo-Controlled Trial[END_REF][START_REF] Amaral | Gallbladder disease in the morbidly obese[END_REF][START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF][START_REF] Tustumi | Cholecystectomy in Patients Submitted to Bariatric Procedure: A Systematic Review and Meta-analysis[END_REF].

The question of whether cholecystectomy should be performed during bariatric surgery represents one of the oldest controversies in the field of bariatric surgery. Indeed, patients undergoing bariatric surgery are at high risk for both the prevalence of preoperative cholelithiasis as well as their postoperative development after rapid weight loss. Thus, Concomitant Cholecystectomy (CC) at the time of bariatric surgery could decrease the need for a potentially challenging secondary cholecystectomy, avoiding the difficult management of common bile duct stones and access to the biliary tree in patients with duodenal exclusion after RYGBP. However, CC has been associated with increased operative time, length of stay, rate of complications, mortality, and potential bile duct injury [START_REF] Wanjura | Cholecystectomy after gastric bypass-incidence and complications[END_REF][START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF][START_REF] Sheka | Biliary Tract Disease in the Bariatric Surgery Patient[END_REF][START_REF] Altieri | Incidence of cholecystectomy after bariatric surgery[END_REF][START_REF] Papasavas | Routine gallbladder screening not necessary in patients undergoing laparoscopic Roux-en-Y gastric bypass[END_REF][START_REF] Worni | Cholecystectomy Concomitant with Laparoscopic Gastric Bypass: A Trend Analysis of the Nationwide Inpatient Sample from 2001 to 2008[END_REF][START_REF] Dorman | Does Concomitant Cholecystectomy at Time of Roux-en-Y Gastric Bypass Impact Adverse Operative Outcomes?[END_REF][START_REF] Wanjura | Morbidity of cholecystectomy and gastric bypass in a national database[END_REF]. Based on these associations, different strategies to manage the gallbladder in patients undergoing obesity surgery are currently described in the literature, especially in the case of RYGBP.

The first strategy is the prophylactic approach, involving systematic CC for all patients undergoing RYGBP with or without preoperative cholelithiasis [START_REF] Tarantino | Is routine cholecystectomy justified in severely obese patients undergoing a laparoscopic Roux-en-Y gastric bypass procedure? A comparative cohort study[END_REF][START_REF] Nougou | Almost Routine Prophylactic Cholecystectomy During Laparoscopic Gastric Bypass is Safe[END_REF][START_REF] Guadalajara | Is Prophylactic Cholecystectomy Useful in Obese Patients Undergoing Gastric Bypass?[END_REF]. The second strategy is the selective approach, involving CC for patients with pre-or intra-operative Ultra-Sound (US) proof of cholelithiasis [START_REF] Villegas | Is routine cholecystectomy required during laparoscopic gastric bypass?[END_REF][START_REF] Hamad | Elective cholecystectomy during laparoscopic Roux-en-Y gastric bypass: is it worth the wait?[END_REF][START_REF] Amstutz | Potential Benefits of Prophylactic Cholecystectomy in Patients Undergoing Bariatric Bypass Surgery[END_REF][START_REF] Caruana | Incidence of symptomatic gallstones after gastric bypass: is prophylactic treatment really necessary? Surgery for Obesity and Related[END_REF][START_REF] Escalona | Routine Preoperative Ultrasonography and Selective Cholecystectomy in Laparoscopic Roux-en-Y Gastric Bypass. Why Not?[END_REF][START_REF] Guzmán | Incidence and Risk Factors for Cholelithiasis After Bariatric Surgery[END_REF][START_REF] Moon | Comparison of cholecystectomy cases after Roux-en-Y gastric bypass, sleeve gastrectomy, and gastric banding[END_REF][START_REF] Tucker | Is concomitant cholecystectomy necessary in obese patients undergoing laparoscopic gastric bypass surgery?[END_REF][START_REF] Kim | Safety and efficacy of simultaneous cholecystectomy at Roux-en-Y gastric bypass[END_REF][START_REF] Taylor | Is Routine Cholecystectomy Necessary at the Time of Roux-en-Y Gastric Bypass?[END_REF]. With the third approach, CC is performed only if the patient experiences symptomatic cholelithiasis (biliary colic, cholecystitis, or acute biliary pancreatitis), regardless of the findings of the US [START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF][START_REF] Papasavas | Routine gallbladder screening not necessary in patients undergoing laparoscopic Roux-en-Y gastric bypass[END_REF][START_REF] Ellner | Routine cholecystectomy is not mandatory during morbid obesity surgery[END_REF][START_REF] Morais | Gallstones and bariatric surgery: to treat or not to treat?[END_REF][START_REF] Sneineh | Increased Incidence of Symptomatic Cholelithiasis After Bariatric Roux-En-Y Gastric Bypass and Previous Bariatric Surgery: a Single Center Experience[END_REF][START_REF] Sioka | Complicated Gallstones after Laparoscopic Sleeve Gastrectomy[END_REF][START_REF] Fuller | Is routine cholecystectomy indicated for asymptomatic cholelithiasis in patients undergoing gastric bypass?[END_REF][START_REF] Portenier | Expectant management of the asymptomatic gallbladder at Roux-en-Y gastric bypass[END_REF][START_REF] Tsirline | How frequently and when do patients undergo cholecystectomy after bariatric surgery? Surgery for Obesity and Related[END_REF]. In the existing literature, this strategy is described as "elective'' [START_REF] Swartz | Elective cholecystectomy after Roux-en-Y gastric bypass: why should asymptomatic gallstones be treated differently in morbidly obese patients?[END_REF], "expectant'' [START_REF] Portenier | Expectant management of the asymptomatic gallbladder at Roux-en-Y gastric bypass[END_REF], ''conservative'' [START_REF] Hondt | Prophylactic Cholecystectomy, a Mandatory Step in Morbidly Obese Patients Undergoing Laparoscopic Roux-en-Y Gastric Bypass?[END_REF], and even wrongly, as the ''selective'' approach: it results in confusion among comprehension and comparison of the different approaches [START_REF] Morais | Gallstones and bariatric surgery: to treat or not to treat?[END_REF][START_REF] Sneineh | Increased Incidence of Symptomatic Cholelithiasis After Bariatric Roux-En-Y Gastric Bypass and Previous Bariatric Surgery: a Single Center Experience[END_REF]. To resolve this issue, we purpose to describe it as the ''supra-selective approach '' by analogy with the selective one, involving CC only in the case of symptomatic cholelithiasis.

The aim of this work is to study the incidence of symptomatic biliary lithiasis and the results of the supra-selective approach for gallbladder management in all patients undergoing laparoscopic bariatric surgery, including SG and Gastric Bypass, and to discuss its effectiveness and relevance in comparison to others strategies presented in the existing literature.

Material & Methods

Design of the study

We performed a retrospective review of all patients who underwent laparoscopic bariatric surgery between 2010 and 2018 at Grenoble University Hospital, France (prospective database from the Severe Obesity Outcome Network SOON, clinical trial NCT02264431).

Criteria for inclusion were the following: all patients undergoing laparoscopic or robotic bariatric surgery, including primary Gastric Bypass (GBP), which includes RYGBP or Omega-Loop Gastric Bypass (OLGB), and SG. Revisional procedures were also studied but only in the case of weight loss failure, including RYGBP and SG after Laparoscopic Adjustable Gastric Band or Mason's Vertical Banded Gastroplasty. Patients undergoing two procedures during the follow-up were analyzed after the revisional one.

Preoperative baseline characteristics of all patients were collected as follows: age, sex, weight, BMI, associated diseases, previous cholecystectomy or bariatric surgery, and the result of preoperative abdominal US. Postoperative data were collected through medical records as follows: measure of individual follow-up time, symptomatic cholelithiasis requiring cholecystectomy (including biliary colic, cholecystitis, and acute biliary pancreatitis), delay,

surgical approach (open or laparoscopy), day-case surgery or conventional hospitalization and associated complications, or choledocolithiasis requiring an interventional procedure in order to access the biliary tree after GBP, approach, associated complication, and success.

Current management of gallbladder

All patients are routinely screened for cholelithiasis by preoperative abdominal US and are asked for a history of symptomatic biliary disease (abdominal pain suggesting biliary colic, acute biliary pancreatitis). According to the supra-selective approach, only patients with a history of symptomatic biliary disease undergo CC during laparoscopic bariatric surgery. All other patients, regardless of the findings of the preoperative US or the procedure (including GBP and SG) with in situ gallbladder, receive ursodeoxycholic acid (UDCA), 500 mg/day for 6 months.

Endpoints

The main endpoint was the rate of patients who required surgical or interventional procedures for symptomatic biliary lithiasis, including biliary colic, biliary pancreatitis, acute cholecystitis, or choledocolithiasis during the follow-up. Secondary endpoints were the following: rate of patients who required a subsequent cholecystectomy within a follow-up of at least 12 months, indication, open or laparoscopic approach, rate of day-case surgery, and outcomes. Approach for the management of choledocolithiasis after GBP and associated complications were analyzed. Comparisons between patients with and without preoperative cholelithiasis were performed and subgroup analysis according to the type of surgery.

Statistical analysis

Quantitative data are presented as the mean and standard deviation for normally distributed data or the median and interquartile range for non-normal distributed data after assessment of the normal distribution of the data using the Shapiro-Wilk Test. Comparison between subgroups of patients was performed using chi-square test for independent samples or Fisher's exact test if assumptions of chi-square were not met. The statistical analysis was performed using the software XLSTAT (Addinsoft, Paris, France). A p value < .05 was considered statistically significant.

Compliance with ethical standards

According to the law in our country, all patients included in this study signed a written consent to be included in the prospective database from the Severe Obesity Outcome Network SOON, clinical trial NCT02264431.

Results

Population

Five hundred and twenty patients were included and analyzed with a median follow-up of 37. had lithiasis among these patients (13.7%). The preoperative characteristics of the population and details of the procedures are outlined in Table 1.

Endpoints

During the follow-up, 14/520 patients (2.7%) required a surgical or interventional procedure for symptomatic biliary lithiasis. Among them, 12 patients required subsequent cholecystectomies and 2 patients required access to the biliary tree for the treatment of choledocolithiasis after RYGBP (Table 2).

Concerning access to the biliary tree, 2/520 patients (0.4%) required this procedure for choledocolithiasis, 20 to 35 months after RYGBP. Both patients had previous cholecystectomies before bariatric surgery. Percutaneous transhepatic cholangiography under local anesthesia associated with balloon dilation of the sphincter of Oddi were performed for these two patients. Then, a balloon was used to push the gallstone through the papilla. Success rate was 100%, and no complications were associated (Figure 3). Two patients were excluded from an outpatient surgery program because of social contraindications and were hospitalized only 1 night. The median length of stay (LOS) after the subsequent cholecystectomy was 1 day (IQR 1 -1.25), and there were no related surgical complications.

Discussion

Main endpoint

In our study, the global rate of surgical or interventional procedures for symptomatic biliary lithiasis after bariatric surgery was 2.7%. Among these, 12 required a subsequent cholecystectomy, and 2 required access to the biliary tree for treatment of choledocolithiasis after RYGBP. This does not compare to current literature as most published studies excluded patients with previous cholecystectomies. This issue seems to be important as in our study, 2 patients with previous histories of cholecystectomies required access to the biliary tree.

Subsequent cholecystectomies in the supra-selective and selective approaches

In our study, the global rate of subsequent cholecystectomies after all procedures (including GBP and SG) in the setting of the supra-selective approach is 2.7% at a median time of 25 months, with a median follow-up of 37.5 months. This rate is low in comparison to the current literature, which ranges from 6.2% to 8.4% with a median follow-up ranging from 8 to 49 months [START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][START_REF] Ellner | Routine cholecystectomy is not mandatory during morbid obesity surgery[END_REF][START_REF] Sneineh | Increased Incidence of Symptomatic Cholelithiasis After Bariatric Roux-En-Y Gastric Bypass and Previous Bariatric Surgery: a Single Center Experience[END_REF][START_REF] Tsirline | How frequently and when do patients undergo cholecystectomy after bariatric surgery? Surgery for Obesity and Related[END_REF][START_REF] Warschkow | Concomitant Cholecystectomy During Laparoscopic Roux-en-Y Gastric Bypass in Obese Patients Is Not Justified: A Meta-Analysis[END_REF].

Concerning analysis by procedure subgroup, we found a rate of 3.2% in the GBP subgroup, contrasting with most rates reported in the literature, from 8 to 14.5% [START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][START_REF] Sneineh | Increased Incidence of Symptomatic Cholelithiasis After Bariatric Roux-En-Y Gastric Bypass and Previous Bariatric Surgery: a Single Center Experience[END_REF][START_REF] Fuller | Is routine cholecystectomy indicated for asymptomatic cholelithiasis in patients undergoing gastric bypass?[END_REF][START_REF] Portenier | Expectant management of the asymptomatic gallbladder at Roux-en-Y gastric bypass[END_REF][START_REF] Tsirline | How frequently and when do patients undergo cholecystectomy after bariatric surgery? Surgery for Obesity and Related[END_REF][START_REF] Swartz | Elective cholecystectomy after Roux-en-Y gastric bypass: why should asymptomatic gallstones be treated differently in morbidly obese patients?[END_REF][START_REF] Papasavas | Routine gallbladder screening not necessary in patients undergoing laparoscopic Roux-en-Y gastric bypass[END_REF]. Only one study reported a similar low rate of 3.3% within 12 months [START_REF] Morais | Gallstones and bariatric surgery: to treat or not to treat?[END_REF]. Concerning the SG subgroup, the rate of subsequent cholecystectomy was 1.8% in our study, in accordance with the 1.6% found by Brockmeyer et al. [START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF], but the rate was higher in 4 others studies, ranging from 3.5 to 7.5% [START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF][START_REF] Sneineh | Increased Incidence of Symptomatic Cholelithiasis After Bariatric Roux-En-Y Gastric Bypass and Previous Bariatric Surgery: a Single Center Experience[END_REF][START_REF] Sioka | Complicated Gallstones after Laparoscopic Sleeve Gastrectomy[END_REF][START_REF] Tsirline | How frequently and when do patients undergo cholecystectomy after bariatric surgery? Surgery for Obesity and Related[END_REF]. Compared with the selective approach, CC for patients with US-proven cholelithiasis regardless of symptoms shows a global high rate of subsequent cholecystectomies ranging from 6 to 17% after RYGBP [START_REF] Villegas | Is routine cholecystectomy required during laparoscopic gastric bypass?[END_REF][START_REF] Amstutz | Potential Benefits of Prophylactic Cholecystectomy in Patients Undergoing Bariatric Bypass Surgery[END_REF][START_REF] Caruana | Incidence of symptomatic gallstones after gastric bypass: is prophylactic treatment really necessary? Surgery for Obesity and Related[END_REF][START_REF] Moon | Comparison of cholecystectomy cases after Roux-en-Y gastric bypass, sleeve gastrectomy, and gastric banding[END_REF][START_REF] Taylor | Is Routine Cholecystectomy Necessary at the Time of Roux-en-Y Gastric Bypass?[END_REF]] and 6.1% after SG [START_REF] Moon | Comparison of cholecystectomy cases after Roux-en-Y gastric bypass, sleeve gastrectomy, and gastric banding[END_REF].

Only one study reported a low rate of 2.3% after RYGBP [START_REF] Hamad | Elective cholecystectomy during laparoscopic Roux-en-Y gastric bypass: is it worth the wait?[END_REF]. Surprisingly, the rate of subsequent cholecystectomies in the setting of the supra-selective approach in our study is one of the lowest in the literature compared to studies describing the same approach and is similar to the lowest rate in a study describing selective approach at approximatively 3% [START_REF] Guadalajara | Is Prophylactic Cholecystectomy Useful in Obese Patients Undergoing Gastric Bypass?[END_REF].

The first possible explanation of this result could be postoperative prophylaxis with UDCA: all our patients routinely receive this medication for 6 months regardless of the presence of cholelithiasis or the type of procedure, unlike most other studies finding a higher rate of subsequent cholecystectomies where patients do not receive UDCA after the selective [START_REF] Villegas | Is routine cholecystectomy required during laparoscopic gastric bypass?[END_REF][START_REF] Amstutz | Potential Benefits of Prophylactic Cholecystectomy in Patients Undergoing Bariatric Bypass Surgery[END_REF][START_REF] Caruana | Incidence of symptomatic gallstones after gastric bypass: is prophylactic treatment really necessary? Surgery for Obesity and Related[END_REF][START_REF] Moon | Comparison of cholecystectomy cases after Roux-en-Y gastric bypass, sleeve gastrectomy, and gastric banding[END_REF] or supra-selective approach [START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF][START_REF] Ellner | Routine cholecystectomy is not mandatory during morbid obesity surgery[END_REF][START_REF] Sioka | Complicated Gallstones after Laparoscopic Sleeve Gastrectomy[END_REF][START_REF] Portenier | Expectant management of the asymptomatic gallbladder at Roux-en-Y gastric bypass[END_REF]. Two studies have reported a higher rate of subsequent cholecystectomies despite the use of UDCA, but the compliance was low, approximately 25 to 48% [START_REF] Swartz | Elective cholecystectomy after Roux-en-Y gastric bypass: why should asymptomatic gallstones be treated differently in morbidly obese patients?[END_REF][START_REF] Papasavas | Routine gallbladder screening not necessary in patients undergoing laparoscopic Roux-en-Y gastric bypass[END_REF]. There is current evidence in the literature, including Randomized Controlled Trials, systematic review, and meta-analysis, for the protective role of UDCA, not only for the formation of US cholelithiasis [START_REF] Talha | Cholelithiasis after bariatric surgery, incidence, and prophylaxis: randomized controlled trial[END_REF][START_REF] Abdallah | Role of ursodeoxycholic acid in the prevention of gallstone formation after laparoscopic sleeve gastrectomy[END_REF][START_REF] Adams | Randomized, Prospective Comparison of Ursodeoxycholic Acid for the Prevention of Gallstones after Sleeve Gastrectomy[END_REF][START_REF] Uy | Ursodeoxycholic Acid in the Prevention of Gallstone Formation after Bariatric Surgery: A Meta-analysis[END_REF] but also and mainly for the decrease of symptomatic ones requiring subsequent cholecystectomies in patients with or without preoperative cholelithiasis [START_REF] Miller | Gallstone Formation Prophylaxis After Gastric Restrictive Procedures for Weight Loss: A Randomized Double-Blind Placebo-Controlled Trial[END_REF][START_REF] Leyva-Alvizo | Systematic review of management of gallbladder disease in patients undergoing minimally invasive bariatric surgery[END_REF][START_REF] Coupaye | Evaluation of incidence of cholelithiasis after bariatric surgery in subjects treated or not treated with ursodeoxycholic acid[END_REF][START_REF] Penna | Ursodeoxycholic Acid for 6 Months After Bariatric Surgery Is Impacting Gallstone Associated Morbidity in Patients with Preoperative Asymptomatic Gallstones[END_REF][START_REF] Sugerman | A multicenter, placebo-controlled, randomized, double-blind, prospective trial of prophylactic ursodiol for the prevention of gallstone formation following gastric-bypass-induced rapid weight loss[END_REF][START_REF] Magouliotis | Ursodeoxycholic Acid in the Prevention of Gallstone Formation After Bariatric Surgery: an Updated Systematic Review and Meta-analysis[END_REF]. Moreover, few authors and societies recommend this prophylactic therapy, including the European Association for the Surgery of Liver (EASL), the American College of Surgeons (ACS), the International Federation of Surgery for Obesity (IFSO), the Obesity Society, and the American Society for Metabolic and Bariatric Surgery (ASMBS) [START_REF] Leyva-Alvizo | Systematic review of management of gallbladder disease in patients undergoing minimally invasive bariatric surgery[END_REF][START_REF]EASL Clinical Practice Guidelines on the prevention, diagnosis and treatment of gallstones[END_REF][START_REF] Mechanick | Clinical practice guidelines for the perioperative nutritional, metabolic, and nonsurgical support of the bariatric surgery patient-2013 update: Cosponsored by american association of clinical endocrinologists, The obesity society, and american society fo[END_REF][START_REF] Magouliotis | The Necessity for Routine Administration of Ursodeoxycholic Acid After Bariatric Surgery[END_REF].

The second explanation is the current contradicting rate of patients with preoperative cholelithiasis requiring subsequent cholecystectomies. In our study, only 4.9% of patients with preoperative cholelithiasis required a subsequent cholecystectomy, and there is no difference in comparison to patients without cholelithiasis. This finding correlates with most of the literature as the rate of subsequent cholecystectomies in patients with known cholelithiasis ranges from 1.5 to 9% [START_REF] Ellner | Routine cholecystectomy is not mandatory during morbid obesity surgery[END_REF][START_REF] Fuller | Is routine cholecystectomy indicated for asymptomatic cholelithiasis in patients undergoing gastric bypass?[END_REF][START_REF] Hondt | Prophylactic Cholecystectomy, a Mandatory Step in Morbidly Obese Patients Undergoing Laparoscopic Roux-en-Y Gastric Bypass?[END_REF][START_REF] Sakorafas | Asymptomatic Cholelithiasis: Is Cholecystectomy Really Needed? A Critical Reappraisal 15 Years After the Introduction of Laparoscopic Cholecystectomy[END_REF][START_REF] Patel | Perioperative management of cholelithiasis in patients presenting for laparoscopic Roux-en-Y gastric bypass: have we reached a consensus?[END_REF]; however, it contradicts 2 studies which reported a higher rate up to 17% where as a nuance, UDCA was not used [START_REF] Taylor | Is Routine Cholecystectomy Necessary at the Time of Roux-en-Y Gastric Bypass?[END_REF][START_REF] Kim | Safety and efficacy of simultaneous cholecystectomy at Roux-en-Y gastric bypass[END_REF]. Moreover, Morais et al. reported that none of their patients with known cholelithiasis developed postoperative symptoms requiring a cholecystectomy [START_REF] Morais | Gallstones and bariatric surgery: to treat or not to treat?[END_REF]. Therefore, the presence of preoperative cholelithiasis does not seem to be a predictive factor of the need for a second procedure. These findings argue that CC based on US preoperative proof of cholelithiasis should be avoided.

Concerning the delay of subsequent cholecystectomies, the estimated median time for the development of postoperative gallstones ranges from 6 to 16 months [START_REF] Brandão De Oliveira | Impact of Rapid Weight Reduction on Risk of Cholelithiasis after Bariatric Surgery[END_REF][START_REF] Wanjura | Cholecystectomy after gastric bypass-incidence and complications[END_REF][START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][START_REF] Miller | Gallstone Formation Prophylaxis After Gastric Restrictive Procedures for Weight Loss: A Randomized Double-Blind Placebo-Controlled Trial[END_REF][START_REF] Amaral | Gallbladder disease in the morbidly obese[END_REF][START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF][START_REF] Tustumi | Cholecystectomy in Patients Submitted to Bariatric Procedure: A Systematic Review and Meta-analysis[END_REF]. In our study, the median time was longer, approximately 25 months (IQR 16.5 -44.2). We argue that this difference is probably due to the small size of our population, resulting in a statistical bias.

Safety of CC and subsequent cholecystectomies

Current literature notes a controversy concerning the difficulty and safety of performing a CC or subsequent cholecystectomy in a patient with previous bariatric surgery. CC was historically recommended at the time of open gastric bypasses, but the trend toward laparoscopic surgery has change the rules, especially concerning the risk of biliary duct injury, which has increased in comparison to open surgery, approximately 0.5% [START_REF] Nuzzo | Bile Duct Injury During Laparoscopic Cholecystectomy: Results of an Italian National Survey on 56 591 Cholecystectomies[END_REF][START_REF] Deziel | Complications of laparoscopic cholecystectomy: A national survey of 4,292 hospitals and an analysis of 77,604 cases[END_REF][START_REF] Archer | Bile Duct Injury During Laparoscopic Cholecystectomy: Results of a National Survey[END_REF]. In our study, we found that a subsequent cholecystectomy is easy and safe, as 91.7% were performed through a laparoscopic approach and 75% through outpatient surgery. Available literature reported a similar rate of successful laparoscopic approaches, from 95 to 97.5% [START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][START_REF] Ellner | Routine cholecystectomy is not mandatory during morbid obesity surgery[END_REF][START_REF] Warschkow | Concomitant Cholecystectomy During Laparoscopic Roux-en-Y Gastric Bypass in Obese Patients Is Not Justified: A Meta-Analysis[END_REF]. We are convinced that it is easier to perform a cholecystectomy as a stand-alone procedure in a patient after weight loss and a lesser BMI. Concerning association of RYGBP and CC, a number of studies demonstrated that this association is responsible for an increased operative time of approximatively 20 to 60 minutes [START_REF] Hamad | Elective cholecystectomy during laparoscopic Roux-en-Y gastric bypass: is it worth the wait?[END_REF][START_REF] Escalona | Routine Preoperative Ultrasonography and Selective Cholecystectomy in Laparoscopic Roux-en-Y Gastric Bypass. Why Not?[END_REF][START_REF] Tucker | Is concomitant cholecystectomy necessary in obese patients undergoing laparoscopic gastric bypass surgery?[END_REF][START_REF] Papasavas | Routine gallbladder screening not necessary in patients undergoing laparoscopic Roux-en-Y gastric bypass[END_REF][START_REF] Kim | Safety and efficacy of simultaneous cholecystectomy at Roux-en-Y gastric bypass[END_REF], increased LOS [START_REF] Worni | Cholecystectomy Concomitant with Laparoscopic Gastric Bypass: A Trend Analysis of the Nationwide Inpatient Sample from 2001 to 2008[END_REF][START_REF] Dorman | Does Concomitant Cholecystectomy at Time of Roux-en-Y Gastric Bypass Impact Adverse Operative Outcomes?[END_REF][START_REF] Hamad | Elective cholecystectomy during laparoscopic Roux-en-Y gastric bypass: is it worth the wait?[END_REF], complications including major adverse events [START_REF] Tustumi | Cholecystectomy in Patients Submitted to Bariatric Procedure: A Systematic Review and Meta-analysis[END_REF][START_REF] Worni | Cholecystectomy Concomitant with Laparoscopic Gastric Bypass: A Trend Analysis of the Nationwide Inpatient Sample from 2001 to 2008[END_REF][START_REF] Dorman | Does Concomitant Cholecystectomy at Time of Roux-en-Y Gastric Bypass Impact Adverse Operative Outcomes?[END_REF][START_REF] Wanjura | Morbidity of cholecystectomy and gastric bypass in a national database[END_REF][START_REF] Hamad | Elective cholecystectomy during laparoscopic Roux-en-Y gastric bypass: is it worth the wait?[END_REF], reoperation, and even in-hospital mortality [START_REF] Worni | Cholecystectomy Concomitant with Laparoscopic Gastric Bypass: A Trend Analysis of the Nationwide Inpatient Sample from 2001 to 2008[END_REF]. Concerning SG, CC is associated with a significant increased risk of postoperative bleeding [START_REF] Aridi | Management of gallbladder disease after sleeve gastrectomy in a selected Lebanese population[END_REF]. As a nuance, Tustumi et al. reported in a meta-analysis that the risk for postoperative complications and reoperation was lower in CC than in subsequent cholecystectomies [START_REF] Tustumi | Cholecystectomy in Patients Submitted to Bariatric Procedure: A Systematic Review and Meta-analysis[END_REF],

and Wanjura et al. showed a higher risk for 30-day postoperative complications when a cholecystectomy was performed after RYGB, compared with before [START_REF] Wanjura | Morbidity of cholecystectomy and gastric bypass in a national database[END_REF]. This is a normal finding because indications are not the same before or during bariatric surgery (uncomplicated gallstones), while after bariatric surgery, up to 40% of indications were acute cholecystitis or involved common bile duct exploration in the study of Tustumi et al., which are known to be more difficult procedures [START_REF] Tustumi | Cholecystectomy in Patients Submitted to Bariatric Procedure: A Systematic Review and Meta-analysis[END_REF].

One cost-effectiveness analysis has been reported in the literature by Benarroch et al., concluding the main factor that determines the most cost-effective strategy is the incidence of gallbladder-related symptoms after RYGB. When the incidence of gallbladder-related symptoms is low (<4.6%), the most cost-effective approach is to perform RYGB alone without preoperative ultrasonography, but for higher incidence (>6.9%), performing a CC at the time of the RYGB is superior to other strategies. Selective cholecystectomies based on preoperative ultrasonography remain the least cost-effective approach [START_REF] Benarroch-Gampel | Cost-effectiveness analysis of cholecystectomy during Roux-en-Y gastric bypass for morbid obesity[END_REF].

Prophylactic approach and CC

The prophylactic approach, consisting of a systematic CC for all patients undergoing RYGBP, was initially described in the setting of open-RYGBP [START_REF] Guadalajara | Is Prophylactic Cholecystectomy Useful in Obese Patients Undergoing Gastric Bypass?[END_REF][START_REF] Caruana | Incidence of symptomatic gallstones after gastric bypass: is prophylactic treatment really necessary? Surgery for Obesity and Related[END_REF][START_REF] Kim | Safety and efficacy of simultaneous cholecystectomy at Roux-en-Y gastric bypass[END_REF][START_REF] Fobi | Prophylactic Cholecystectomy with Gastric Bypass Operation: Incidence of Gallbladder Disease[END_REF] based on two major arguments. The first argument was the high rate of abnormalities found during the pathology exam of the gallbladder, ranging from 42 to 99.3% [START_REF] Nougou | Almost Routine Prophylactic Cholecystectomy During Laparoscopic Gastric Bypass is Safe[END_REF][START_REF] Hamad | Elective cholecystectomy during laparoscopic Roux-en-Y gastric bypass: is it worth the wait?[END_REF][START_REF] Fobi | Prophylactic Cholecystectomy with Gastric Bypass Operation: Incidence of Gallbladder Disease[END_REF][START_REF] Schmidt | The case for prophylactic cholecystectomy concomitant with gastric restriction for morbid obesity[END_REF]. Most of these abnormalities, however, had no clinical relevance, such as chronic cholecystitis found in up to 65% of patients [START_REF] Nougou | Almost Routine Prophylactic Cholecystectomy During Laparoscopic Gastric Bypass is Safe[END_REF][START_REF] Fobi | Prophylactic Cholecystectomy with Gastric Bypass Operation: Incidence of Gallbladder Disease[END_REF] or uncomplicated gallstones found in up to 51% of patients [START_REF] Nougou | Almost Routine Prophylactic Cholecystectomy During Laparoscopic Gastric Bypass is Safe[END_REF]. Moreover, Fobi et al.

found that 33% of resected gallbladders had no abnormalities according to pathology exams [START_REF] Fobi | Prophylactic Cholecystectomy with Gastric Bypass Operation: Incidence of Gallbladder Disease[END_REF].

The second argument is the issue of access to the biliary tree after RYGBP. In our study, 2 patients with choledocolithiasis after RYGBP were successful treated by the percutaneous transhepatic approach without any complications. Although not widely published after RYGBP, this approach is described after the failure of an endoscopic approach or in patients with duodenal exclusion. The percutaneous transhepatic approach appears to be a less invasive procedure to manage choledocolithiasis in such patients and is associated with a high rate of success in the current literature, up to 100% [START_REF] Ahmed | Accessing the common bile duct after Roux-en-Y gastric bypass[END_REF][START_REF] Rodriguez | Percutaneous Therapy of Choledocholithiasis After Roux-en-Y Gastric Bypass and Past Excision of Gastric Remnant[END_REF][START_REF] Milella | Percutaneous transhepatic cholangiography for choledocholithiasis after laparoscopic gastric bypass surgery[END_REF] with a low rate of complication of 6.8% in the largest study [START_REF] Ozcan | Percutaneous Transhepatic Removal of Bile Duct Stones: Results of 261 Patients[END_REF] 

Arguments for the supra-selective approach

To summarize the discussion, we are convinced that the prophylactic approach should not be recommended regarding associated morbidity, mortality, and increased LOS. Moreover, most of the abnormalities found during pathology exams have no clinical relevance. Finally, different approaches for access to the biliary tree after RYGBP are described and considered as safe and successful.

The selective approach appears to be unreliable because most patients who require subsequent cholecystectomies have no cholelithiasis on preoperative US. The best argument against reliability is that the rate of subsequent cholecystectomies remains the same as in the supra-selective approach. Consequently, the supra-selective approach appears to be the most reasonable way to manage gallbladders in patients undergoing bariatric surgery.

Limitations of this study

Limitations of our study include a retrospective analysis. Additionally, our study population was small in comparison to larger studies published in the literature. However, the median follow-up time was acceptable, 37.5 months (IQR 23 -60.25). Moreover, we sought to avoid potential bias by including all patients who underwent bariatric procedures, including SG and revisional procedures, which are less widely studied in the literature than RYGBP.

Conclusion

The rate of symptomatic lithiasis after bariatric surgery is low and concerns patients with or without previous cholecystectomies. The need for a subsequent cholecystectomy after a Gastric Bypass or Sleeve Gastrectomy in the setting of the supra-selective approach is rare, respectively 3.2% and 1.8%. This second procedure is safe and easy, as most are performed through a laparoscopic approach in a day-case surgery setting. Regarding the present study and the most recent literature, there are no arguments for a cholecystectomy at the time of bariatric surgery except in patients with cholelithiasis-related symptoms. All other patients with gallbladder left in-situ, and regardless of the procedure, they should receive UDCA prophylaxis for 6 months. 
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Introduction:

  Patients undergoing bariatric surgery are at high risk for both the prevalence of preoperative cholelithiasis as well as their postoperative development. The question of whether cholecystectomy should be performed during bariatric surgery remains controversial. The aim of this work is to study the results of the supra-selective approach for gallbladder management, involving concomitant cholecystectomy only in patients with gallstones-related symptoms.Material & Methods: This is a retrospective review of a prospective database of all patients who underwent laparoscopic or robotic bariatric surgery between 2010 and 2018 in a single institution.
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 1 Preoperative baseline characteristics of the population (n=520) OSAS: Obstructive Sleep Apnea Syndrom. HT: Hypertension. GBP: Gastric By Pass. RYGBP: Roux-en-Y Gastric By Pass. OLGBP: Omega-Loop Gastric By Pass
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Conclusion : Les taux de lithiase symptomatique après chirurgie bariatrique et de cholécystectomie secondaire dans le cadre de l'approche supra sélective sont faibles, chacun de 2.7%. Après chirurgie bariatrique, tous les patients avec vésicule biliaire en place doivent recevoir de l'acide Ursodésoxycholique pendant 6 mois.

  As a nuance, some specific and major complications can occur, such as gastrostomy leak or a gastric or duodenal perforation. In the current literature, the rate of complication ranges from 16% in the study ofGrimes et al. related to the access site [105] to 36% in the study of Frederiksen et al., including 14% of major complications (classified as Clavien-Dindo > IIIb), which mainly include bleeding, hematoma, and intra-abdominal abscesses [109]. Finally, in a systematic review of the literature involving 509, Banerjee et al. found a rate of success of 98.5%, associated with 14% of adverse events, mainly wound infections [110].

. Other approaches have been more widely studied after RYGBP, such as the Laparoscopic Trans-Gastric ERCP (LTG-ERCP) that involves endoscopic access through a laparoscopic gastrostomy performed in the gastric remnant [100,101].

Despite being technically demanding, this procedure is considered to be successful in the literature, up to 80 -100% safe and reliable when performed by a trained team

[START_REF] Brockmeyer | Management of biliary symptoms after bariatric surgery[END_REF][102][103][104][105][106][107][108]

.
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* p-value = 0.54. ** p-value = 0.21.
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SYMPTOMATIC BILIARY LITHIASIS AFTER LAPAROSCOPIC BARIATRIC SURGERY: RESULTS OF SUPRA-SELECTIVE MANAGEMENT

Abstract (247 words)

Introduction: Patients undergoing bariatric surgery are at high risk for both the prevalence of preoperative cholelithiasis as well as their postoperative development. The question of whether cholecystectomy should be performed during bariatric surgery remains controversial. The aim of this work is to study the results of the supra-selective approach for gallbladder management, involving concomitant cholecystectomy only in patients with gallstones-related symptoms.

Material & Methods: This is a retrospective review of a prospective database of all patients who underwent laparoscopic or robotic bariatric surgery between 2010 and 2018 in a single institution.

Results: Five hundred twenty patients were included with a median follow-up of 37.5 months.

The procedure was Gastric Bypass in 328 patients (63.1%) and sleeve gastrectomy in 192 (36.9%). Seventy-one patients had a history of cholecystectomy (13.6%). Sixty-four patients had preoperative lithiasis (14.2%). Four patients underwent concomitant cholecystectomy. Fourteen (2.7%) patients required an intervention for symptomatic lithiasis: 12/445 (2.7%) patients required subsequent cholecystectomies and 11/12 (91.7%) were performed through a laparoscopic approach as outpatient surgery in 9/12 (75%) without complication. Two patients (0.4%) required access to the biliary tree for the treatment of choledocolithiasis after RYGBP and were managed through percutaneous transhepatic approach with a success rate of 100% and no complication.

Conclusion

The rate of symptomatic lithiasis after bariatric surgery is low. The need for a subsequent cholecystectomy in the setting of the supra-selective approach is rare, 2.7%. This second procedure is safe and easy. All patients with gallbladder left in-situ, they should receive Ursodeoxycholic acid prophylaxis for 6 months.