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1.1 OBESITY Morbid obesity is a disease in which the body stores excess energy in the form of fat. This energy imbalance often leads to overweight and obesity. The body needs a certain amount of energy (calories) from food to sustain basic life functions. Body weight is maintained when the number of calories consumed equals the number of calories expended or “burned” by the body. When more calories are consumed than burned, the energy balance is tipped toward weight gain, overweight, and obesity. Overweight and obesity are classified considering the body mass index (BMI), which considers weight in relation to height (kg/m2). Obesity is classified into the following 3 groups: moderate (30<BMI<35 kg/m2), severe (35<BMI<40 kg/m2), and morbid (BMI>40 kg/m2). When the BMI is greater than 50 kg/m2, it is referred to as super-obesity (50<BMI<60 kg/m2) and super super-obesity (BMI>60 kg/m2).  The biological basis for morbid obesity is unknown, but it has been demon-strated that there is genetic component may account for between 25 and 50% of cases (1), while environmental, cultural, socioeconomic, and psychological aspects represent the other influencing factors. Several studies have confirmed the influ-ence of adipokines produced by fat cells (2,3) to be among the many mechanisms that play a role in the control of satiety (4). These studies confirmed that morbid obesity, in general, is a disease and not a disorder of willpower, as is sometimes implied. Hence, considering all of these factors, morbid obesity must be considered a complex disorder.  There is significant evidence that obesity, especially in young people, results in a lower life expectancy than that of their lean counterparts (5,6). While obesity itself is a risk factor (7), mortality and morbidity are mainly associated with obe-sity-related co-morbid conditions. These conditions are outlined in the 1985 Na-tional Institutes of Health Consensus Conference and include arterial hypertension, diabetes, obstructive sleep apnea, degenerative arthritis, hypertrophic cardio-myopathy, hyperlipidemia, cholelithiasis, hypoventilation and psychosocial im-pairments (7,8). Obesity result in significant increased health care costs. On aver-age, people who are considered obese pay $1,429 (42%) more each year in health care costs and drugs than normal-weight individuals (9). Because of the multifactorial etiology of overweight and obesity, it is unlikely that there is a single way to prevent or treat overweight and obesity. Treatment may include a combination of diet, exercise, behavior modification, and sometimes weight-loss drugs. However, non-operative methods alone have not been effective in achieving medically significant long-term weight loss in severely obese adults. The majority of patients on a conservative regimen regain all the weight lost with-in five years (10,11). Furthermore, dietary weight loss attempts often cause de-pression, anxiety, irritability, weakness and preoccupation with food (12), as well as weight gain in the end (the “yoyo” effect).  
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The treatment goal for morbid obesity should be an improvement in health achieved by a durable weight loss that reduces life-threatening risk factors and improves the performance of daily life activities and the quality of life.  Surgical treatment is medically necessary because it is the only proven method of achieving long-term weight control for the morbidly obese. Following the 1991 National Institutes of Health (NIH) Consensus Conference guidelines, the basic eligibility criteria include the presence of severe obesity with a BMI greater than 40 kg/m2 or a BMI greater than 35 kg/m2 in patients with comorbid conditions (13). These comorbid conditions include hypertension, diabetes, sleep apnea and dyslipidemia. Additional basic eligibility criteria include appropriate patient moti-vation and understanding, the absence of severe psychiatric illness, and age be-tween 18 and 60 years. Moreover, surgery should only be considered in patients who have attempted nonsurgical methods of weight loss for a minimum of 1 year. 
1.2 BARIATRIC SURGERY Bariatric surgery emerged in the 1950s with the jejunoileal bypass, which is con-sidered a malabsorptive bariatric procedure (14).  In the 1960s, a combination of intestinal malabsorption and gastric restriction has been developed that is recognized currently as the Roux-en-Y gastric bypass (RYGB). This procedure is considered a mixed procedure, joining both restrictive and malabsorptive compartments. Other procedures can be classified as restrictive or purely malabsorptive procedures. Restrictive procedures decrease food intake and promote an early feeling of fullness (satiety) after meals. These include laparoscopic adjustable gastric band (LAGB), vertical banded gastroplasty (VBG), and sleeve gastrectomy (SG).  Malabsorptive procedures such as biliopancreatic diversion (BPD), biliopan-creatic diversion with duodenal switch (DS), and distal Roux-en-Y gastric bypass (DRYGB), reduce the absorption of calories, proteins and other nutrients.  
1.3 DEVELOPMENT OF LAPAROSCOPIC PROCEDURES With the advent of laparoscopy in the 1980s, bariatric surgery began to be per-formed through minimally invasive techniques. The main advantages of laparo-scopy compared to traditional open surgery are less trauma and adhesions, re-duced postoperative pain, lower incidence of abdominal wall infections and inci-sional hernia, reduced hospital stay, reduced convalescence and, finally, better patient outcome.  The fundamental differences between laparoscopic and open surgery are the method of access and the method of operative exposure. By reducing the size of the surgical incision and the trauma associated with the operative field exposure, the 
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surgical insult is less after laparoscopy compared with open surgery. The reduc-tion in surgical insult during laparoscopy has been considered the physiologic basis for the observed clinical advantages of this approach. The physiological ad-vantages include less impairment of postoperative pulmonary function and less pulmonary atelectasis. Finally, better visualization reduces the risk of periopera-tive and postoperative complications (15). A worldwide survey on bariatric surgery conducted in 2008 (16) showed that there are 344,221 bariatric surgery operations performed by 4,680 bariatric sur-geons annually. Over 90% of the procedures are performed laparoscopically. In Belgium-Netherlands-Luxembourg, a total of 12,200 bariatric surgery operations are performed annually by 127 bariatric surgeons.  
1.4 FAILURES/COMPLICATIONS AND NEED FOR REVISIONS  Patients who submit to bariatric surgery can present a failure or complications related to the procedure performed during follow-up. Failure is usually considered to be insufficient weight loss or weight regain with obesity recidivism after an initial success, and in these cases, revisional surgery is usually required. Complica-tions include severe side effects, such as excessive vomiting, exaggerated dumping syndrome, invalidating reflux symptoms, development of malnutrition leading to cachexia, liver cirrhosis with associated hepatic failure and even death. Insufficient weight loss or weight regain are the most common indications for revisional surgery (17), and it is estimated that over 250,000 patients will be po-tential candidates for revisional intervention by 2014 (18). These problems must be evaluated first by a multidisciplinary counseling team, including a psychologist, dietician, internist, endocrinologist, gastroenterologist, radiologist and surgeon, to identify the cause of obesity recidivism and to offer adequate therapy. Insufficient weight loss can be due to technical mishaps, such as incomplete stomach division after RYGB, or to a poor procedure choice related to alimentary behavior. Weight regain or obesity recidivism can be caused by a lack of dietary compliance, but it can also be induced by technical failure or bodily adaptation to the new anatomy, such as hypertrophy of the non bypassed bowel, dilation of the gastric pouch and/or gastrojejunostomy after RYGB, or dilation of the gastric remnant after SG, or by a delayed complication, such as the development of gastro-gastric fistulae after RYGB or the breakdown of the staple line after VBG. Excessive vomiting can be a cause for revision as well, and both technical and patient compliance are involved at the origin of this complication. This condition can be related to poor comprehension of the procedure and the inability to adapt eating behavior to the new anatomical situation. Some patients cannot cope with this situation despite extensive dietary and psychological counseling. Excessive vomiting can lead to poor dietary choices, resulting in hypoproteinemia and ane-mia. The latter conditions can be life threatening in malabsorptive procedures, 
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even in the absence of excessive vomiting. Side effects can be invalidating as well, such as dumping syndrome after RYGB or severe diarrhea after BPD or DS. Where-as medical treatment or revision of the surgical procedure can alleviate these symptoms, reconversion to the original anatomy (OA) rarely is the only remaining solution in therapy-resistant cases. Obvious anatomical flaws, such as stenotic anastomosis or too-short bowel segment after BPD or DS, must be ruled out. How-ever, postoperative complications can originate from the technical aspects of the procedure performed, such as the appearance of excessive gastro-esophageal re-flux after restrictive procedures. When a revision is needed, multidisciplinary counseling is fundamental in the assessment of why the procedure failed. More importantly, the risks involved with the revision must be considered because revisional bariatric surgery is more com-plicated to perform and with more complications than the primary bariatric pro-cedures. 
1.5 SEARCH FOR POSSIBLE STRATEGIES TO TREAT FAILURES Laparoscopic surgery has another particular advantage in revisional surgery be-cause it permits revision of a previous bariatric procedure with a magnified image, exposing a better operative field, maintaining a lower blood loss and offering im-proved patient comfort.  In the case of insufficient weight loss, weight regain or other complications af-ter previous restrictive procedures such as gastroplasty (LAGB, VBG), patients can benefit from the conversion into SG (19-34), RYGB (29,32,35-53), BPD (32,54,55) or DS (32,56-58). After a SG procedure, patients can be submitted for conversion into RYGB (52,59-64), for the placement of a band on the gastric tube (65-67), for a repeat SG (re-SG) (68,69), or for the addition of a malabsorptive component with DS (70,71). The final option has been shown to be the preferred strategy for patients who were originally classified as super-obese or super super-obese to reduce their obesity-related morbidity and mortality (71-74).  In patients after RYGB who present such weight issues or other complications, different conversions can be considered, such as the conversion to SG (75,76), DS (75), DRYGB (77-80), banded RYGB (81-85), or BPD (86). In the case of excessive weight loss (cachexia), conversion to the OA can always be considered. Finally, even patients with a DS who exhibit insufficient weight loss can benefit from revisions such as re-SG (87). In the case of cachexia, a reversal into SG by re-establishing gastrointestinal continuity has been shown to be feasible as well (88).  
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1.6 NEW DEVELOPMENT In 2004, a new surgical technique termed Natural Orifices Translumenal Endo-scopic Surgery (NOTES) was developed. The main purpose of NOTES was to per-form laparoscopic procedures with less invasiveness to improve cosmetic out-comes. Surgeons and gastroenterologists contributed to the exiting development of new operative endoscopes and devices adapted to endoscopes that permit the performance of procedures through the vagina, the stomach, the bladder and the rectum. Different procedures ranging from the foregut to colorectal surgery have been attempted, with the transvaginal cholecystectomy being the most popular one (89). Unfortunately, significant problems, such as safe and reliable closure of the visceral access route, remains unresolved and thus prevent the popularization of this approach (90). In bariatric surgery, the most attempted NOTES procedure has been laparo-scopic SG performed with the endoscope transvaginally and 2-3 additional trocars in the abdomen. This procedure has been reported to be feasible in humans (91-92), but careful patient selection is mandatory (93). Only in human cadaver studies have other bariatric NOTES procedures been described, such as RYGB using trans-vaginal and transgastric routes (94). In recent years, a new approach of laparoscopy, named single-incision laparo-scopic surgery (SILS), single-port or single-access laparoscopy (SAL), has gained interest, mainly because it can improve the cosmetic outcomes similar to NOTES. This approach was first described in 1992 (95) during appendectomy. After more than 20 years, it has been reconsidered in search of lesser invasiveness.  In bariatric surgery the first SILS procedures have been described in 2008 and have been shown to be feasible (96,97). To date, LAGB (96), SG (97), RYGB (98) and BPD (99) have been performed by SILS. Beyond the cosmetic results, SILS might contribute to a decrease in abdominal trauma, postoperative pain and the development of an incisional hernia, but these data need further confirmation by prospective trials. The main technical difficulties during SILS appear to be the lack of working tri-angulation inside the abdomen, the clashing of the instruments’ tips inside the access-site and the crossing of the surgeon’s hands. Furthermore, one of the essen-tial laparoscopic rules, namely, to keep the surgeon’s two effectors at a right angle with the optical system as the bisector of this angle (100), is frequently lost during SILS procedures.  To solve these problems and to maintain valid the laparoscopic principles, dif-ferent companies have worked to develop new materials allowing surgeons to work as they do during conventional multitrocar laparoscopy. Hence, different port-devices, optical systems, and instruments have been developed de-novo or revised from previous existing models (101). An interesting aspect that has started to be considered with SILS is the general cost of these procedures because most of 
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the material used is disposable. Hence, different companies have developed reus-able port-devices. The development of specifically designed curved reusable in-struments has contributed to reduce the cost of SILS procedures as well as to achieving the classic laparoscopic triangulation inside and outside the abdomen (Fig. 1a,b,c).    

 
Fig.1 The straight classic laparoscopic instruments (a) are curved outside the access (b), and inside the abdomen (c) to permit the establishment of the conventional laparoscopic triangulation   Furthermore, the effectiveness of the technique developed using these curved reusable instruments is approaching the effectiveness of conventional multitrocar laparoscopy because classic trocars and optical systems have been adopted (102). Finally, obesity surgery has been invested in the last 2-3 years of a new proce-dure named gastric plication, which consists into create a gastric tube similar to SG, after have devascularized the greater curvature, but without stapling the stom-ach. Hence this procedure is less expensive because any linear stapler will be used and postoperative complications like gastric leak may be reduced. This procedure has been described in 2007 (103) and recently some authors have evaluated its efficacy (104). Obviously, as it was for the other bariatric procedures, mid- and long-term results are needed.  
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This thesis evaluates the evolution of laparoscopic techniques in bariatric surgery and mainly can be summarized in four sections.  The first section includes chapters 2-3 and discusses some technical aspects to perform sleeve gastrectomy (SG). Chapter 2 describes the technique of sectioning the stomach before or after the devascularization of the greater curvature in a randomized trial. Chapter 3 reports the management of the staple line during this procedure, randomly comparing three different techniques.  The second section compromises chapters 4-7 and describes the different conver-sions in patients with previous restrictive bariatric procedures like laparoscopic adjustable gastric banding (LAGB), vertical banded gastroplasty (VBG) or SG. 
Chapter 4 reports the conversion of LAGB into SG. Chapter 5 reports the possibil-ity to repeat SG in patients already submitted to SG, or the addition of the biliopan-creatic diversion component to a previous SG, transforming the procedure into a duodenal switch (DS). Chapter 6 reports the one-step conversion to DS from re-strictive procedures, like LAGB or VBG. Chapter 7 describes the second step of DS after SG, in super-obese patients (BMI>50 kg/m2) or super super-obese patients (BMI>60 kg/m2).  The third section, chapters 8-11, describes the different conversions in patients after Roux-en-Y gastric bypass (RYGB). Chapter 8 describes the placement of a non-adjustable ring on the gastric pouch, transforming the RYGB into a banded RYGB. Chapter 9 reports the transformation of a standard RYGB into a distal RYGB. 
Chapter 10 describes the direct conversion of RYGB into SG, after restoring the original anatomy (OA). Chapter 11 shows the restoration of RYGB to OA, demon-strating that RYGB procedure is no more considered as a non-reversible proce-dure. Once the normal anatomy is re-established, the patient can directly undergo a new bariatric procedure or the new bariatric procedure can be planned after a certain interval time (second step).   The fourth section includes chapter 12 and reports the evolution for conventional multitrocar laparoscopy to single-access laparoscopic bariatric surgery. Chapter 
12 describes the removal of the LAGB through single-access laparoscopy. 
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2.1 ABSTRACT 

 Background: Laparoscopic sleeve gastrectomy (LSG) represents a relatively new restrictive operation for obesity. We report a prospective randomized study comparing two different techniques of performing this procedure.   Patients and Methods: Between January and August 2006, 20 patients (group A) and 20 patients (group B) were prospectively and randomly submitted to LSG. The characteristics of the patients in the two groups were similar for age and sex.The median preoperative weight was of 120 kg (range 95-180) (A) and 133 kg (range 83-175) (B) (NS). The median preoperative BMI was of 42.5 kg/m2 (range 35-58) (A) and 47 kg/m2 (range 37-58) (B) (NS). The two techniques differ in that in A, stapling is performed after full devascularization and mobilization of the gas-tric curve, whereas in B stapling is performed as soon as the lesser sac is entered and the greater curve is devascularized after full completion of the sleeve. The stapleline is reinforced at the end of stapling in both techniques. 
 Results: Median operative time was 34 min (range 12-54) (A) and 25 min (range 9-51) (B) (p=0.06). Median peroperative bleeding was 5 mL (range 0-450) (A) and 5 mL (range 0-100) (B) (p=0.37). Median number of staple cartridges used was 6 (range 5-7) (A) and 6 (range 4-7) (B) (p=0.63). Peroperative complications were a small hiatal hernia requiring repair and a bleeding in two patients of A. Postoperative leak occurred in 1 patient of A, and minor early complications af-fected 2 patients of A and 1 patient of B. Peroperative and postoperative mortality was 0. Median hospital stay was 3 days (range 1-10) (A) and 3 days (range 2-7) (B) (p=0.59). One stenosis as a late complication appeared in a patient of B. %EWL at 6 months and 1 year was respectively 43.4% (A), 42.2% (B) and 48.3% (A) 49.5% (B) (p=0.82).   Conclusion: LSG can be performed by two different techniques. The technique B (section of the stomach followed by its mobilization) appears familiar to surgeons usually performing laparoscopic RYGB. No observed differences are significant, but the technique B when looking at observed distributions, seems to be better than the technique A (mobilization of the stomach followed by its section) in terms of operative time, peroperative bleeding and hospital stay. 
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2.2 INTRODUCTION Laparoscopic sleeve gastrectomy (LSG) is considered as a restrictive operation for bariatric surgery. It was described in 1988 as the restrictive part of duodenal switch (DS) by Hess [1] and Marceau [2] and in 1993 as an isolated form by Johns-ton [3]. LSG is currently less popular than laparoscopic adjustable gastric banding (LAGB) in Europe and than laparoscopic Roux-en-Y gastric bypass (LRYGB) and LAGB in the United States [4]. In the literature, more reports described the LSG as the first-step of other bariatric procedures such as DS [5-9] or RYGB [7,10-13], offering the possibility to reduce the operative risks and postoperative morbidity and mortality. Percentage of excess weight loss (%EWL) after LSG is reported to be 35-61% at 6 months [4,7,14-17], 46-83% at 1 year [8,10,15,18,19], 56-83% at 2 years [9,10], and 66% at 3 years [16]. The technique of performing LSG has been described generally in the same fashion [4,5-7,9,17,19], but the most demanding step in this procedure is the dissection of the angle of His, that must consider the risks of esophageal injury, redundant stomach after the last firing of the stapler, and bleeding in the deep splenic region. We hereby compare in a prospective ran-domized study two different techniques to perform the LSG. The two techniques differ in that in one (group A) stapling is performed after full devascularization and mobilization of the gastric greater curve, whereas in the other (group B) stapling is performed as soon as the lesser sac is entered and the greater curve is devascular-ized after full completion of the sleeve. 
2.3 PATIENTS AND METHODS Between January 1st and August 31st 2006, 40 patients were consecutively and randomly assigned to LSG as the technique A (20) or the technique B (20). Surgical technique was randomly decided by opening sealed envelopes before laparoscopy. One patient of group B was converted to an LRYGB because a giant hiatal hernia was discovered peroperatively (despite normal preoperative gastroscopy); the latter was excluded from the study after randomization and this exclusion was not related to the surgical procedure. LSG was performed as the sole operation in 14 patients of A and 8 patients of B, as the first step of a DS in 1 patient of A and 5 patients of B, and during a laparoscopic DS in 5 patients of A and 6 patients of B. The characteristics of the patients were similar for the two groups: 10 males and 10 females (A) versus 8 males and 11 females (B) (NS), a median age of 43.5 years (range 29-62) (A) and 48 years (range 19-64) (B) (NS), a median preoperative weight of 120 kg (range 95-180) (A) and 133 kg (range 83-175) (B) (NS), and a median preoperative BMI of 42.5 kg/m2 (range 35-58) (A) and 47 kg/m2 (range 37-58) (B) (NS). Eleven patients (55%) of A and 9 patients (45%) of B suffered preoperatively from one or more morbidity related to the obesity. The following variables were chosen as outcome measures considered as continuous: operative 
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time, peroperative bleeding, number of staple cartridges used, hospital stay, weight loss and the following categorical variables: peroperative complications, early and late postoperative complications, and peroperative and postoperative mortality. The distributions of the continuous variables were compared using non-parametric Mann-Whitney tests and the distributions of categorical variables were compared using Fisher’s exact tests (twotailed tests). A statistical difference was considered significant for p<0.05. The patients were followed-up in the office at 10 days, 1, 3, 6 months and 1 year. 2.3.1 SURGICAL TECHNIQUE 
2.3.1.1 Technique A and B The patient is positioned in dorsal decubitus, with the legs apart and in reversed Trendelenburg position with a 10° tilt, carefully strapped to the operating table, with the arms placed in abduction. Shoulder supports are placed and extreme care is taken to pad the pressure points and joints with foam cushions. The surgeon stands between the patient’s legs, the assistant to the patient’s left and the cam-eraman to the patient’s right. Abdominal insufflation is set at 15 mmHg. Trocars are placed as fellows: a 10-mm trocar (T1) 20 cm below the xyphoid process for the 30° optical system, a 5-mm trocar (T2) on the left anterior axillary line, a 12-mm trocar (T3) on the left mid-clavicular line just between the 1st and the 2nd trocars, a 12-mm trocar (T4) on the right mid-clavicular line and a 5-mm trocar (T5) below the xyphoid process (Fig.1).   

 
Fig.1 Laparoscopic sleeve gastrectomy: position of the 5 abdominal trocars 
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After identification of the Crow’s foot, a straight line is marked with the coagulat-ing hook up to the greater curve, delimiting the spared antrum (Fig.2).  

 
Fig.2 Technique A and B (first step): the limit of the spared antrum  indicated by marking  The lesser sac is accessed through a window made in the greater omentum 3 cm laterally from the marking, close to the greater curve and within the epiploic arch. 
2.3.1.2 Technique A The dissection proceeds cranially in order to completely dissect the omentum off the greater curve using the coagulating hook. The dissection reaches the left dia-phragmatic crus which is entirely freed as well as the base of the right diaphrag-matic crus (Fig.3).   

 
Fig.3 Technique A: the left crus and base of right crus freed 
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It is completed caudally in the direction of the pylorus, reaching the previously marked proximal border of the antrum. All retrogastric adhesions must be divided, respecting the left gastric vessels. A first firing of the linear stapler blue or green load (EndoGIA 60-mm), inserted in the abdomen through T4, divides the greater curve in the direction of the Crow’s foot, aiming towards the endings of the small gastric vessels on the lesser curve (Fig.4).   

 
Fig.4 Technique A and B: first firing of linear stapler and the endings of the small gastric vessels on the lesser curve  Other firings of the linear stapler blue or green load (EndoGIA 60-mm), inserted through T3, transect the stomach parallel to the lesser curve, from the antrum to the angle of His. Before the third firing of the stapler, the anesthesiologist passes down a gastric tube of 34 French, in order to guide the gastric section. During sec-tion, the assistant grasper, inserted through T2, takes laterally the greater curve in the direction of the spleen. A running suture, using absorbable material (e.g. PDS 1) reinforces the staple-line, starting from the area of the angle of His until the marking (Fig.5). 
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Fig.5 Technique A: start of the running suture oversewing the staple-line 
2.3.1.3 Technique B The window in the greater omentum is opened, close to the greater curve, from 3 cm laterally until the marked stomach. It is made just sufficiently large enough to permit the introduction of the first firing of the linear stapler, blue or green load (EndoGIA 60-mm) through T4. The stapler arrives in contact with the endings of the small gastric vessels on the lesser curveand is fired (Fig.4). Further firings of linear stapler, inserted through T3, should be parallel to the lesser curve. Posterior gastric adhesions are divided. Before the third firing of the stapler, the anesthesi-ologist passes down the 34 French gastric tube in order to guide the gastric section in the direction of the angle of His. Before the last firing of the stapler the angle of His is freed from top to bottom and vice versa (Fig.6);   

 
Fig.6 Technique B: angle of His freed from bottom to top, and the left crus as landmark  



Chapter 2 

 35 

The stomach is transected without tension, staying distant from the gastroe-sophageal junction (Fig.7).  

 
Fig.7 Technique B: last firing of linear stapler placed so as to stay distant from the gastroesophageal junction  The staple-line is reinforced by a running suture using absorbable material (e.g. PDS 1) starting from the last firing of the stapler until the marking. The greater omentum is now dissected off the stomach along the greater curve by a coagulating hook, reaching the left diaphragmatic crus. 
2.3.1.4 Technique A and B The resected part of the stomach is extracted through T3. The patient is positioned in Trendelenburg position and the operative field is immersed in saline solution. Compressed air insufflated through the gastric tube by the anesthesiologist tests the integrity and symmetry of the sleeve. A drain is placed along the sleeve until the upper pole of the spleen and the T3 is closed in layers. The gastric tube is ex-tracted at the end of the operation. 
2.4 RESULTS The median operative time was 34 minutes (range 12-54) (A) and 25 minutes (range 9-51) (B) (p=0.06). The median peroperative bleeding was 5 mL (range 0-450) (A) and 5 mL (range 0-100) (B) (p=0.37). The median number of staple car-tridges used was 6 (range 5-7) (A) and 6 (range 4-7) (B) (p=0.63). Peroperative complications were registered in group A. Diaphragmatic crura repair was per-formed in a patient for a small hiatal hernia evidenced preoperatively and a signifi-cant peroperative bleeding (450 mL) during the dissection of the greater omentum 
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occurred in another patient of this group. Postoperative major complication oc-curred in one patient of group A, who presented a leak at the site of the angle of His, treated by placement of an endoscopic stent (Ultraflex/Polyflex, Boston Scien-tific, Natick, MA). The enterocutaneous fistula was successfully healed on the 65th postoperative day. Postoperative minor complications for A were a bronchospasm with tachycardia and a pneumonia in another patient, both treated medically; for B an abdominal wall cellulitis at the extraction site, treated medically. The median hospital stay was 3 days (range 1-10) (A) and 3 days (range 2-7) (B) (p=0.59). There was no peroperative and postoperative mortality in either group. Postopera-tive late complication occurred in one patient of group B, who presented a stenosis of the sleeve on the 41st postoperative day, treated by a single endoscopic dilation. Average weight loss for group A at 10 days, 1, 3, 6 months and 1 year, for the iso-lated sleeve and as a first step, was respectively of 4, 11, 30, 35, 40 kg for A, and for group B, 3, 12, 29, 33, 42 kg for B (p=0.82). %EWL (using the Metropolitan tables) at 1, 3, 6 months and 1 year for A was 16.2%, 38.3%, 43.4%, 48.3%, and for B was 16.8%, 37.7%, 42.2%, 49.5%, respectively (p=0.82). 
2.5 DISCUSSION LSG as an isolated operation has become increasingly popular in Europe, because it represents a relatively simple restrictive procedure for obesity. After having per-formed > 350 isolated LSG using the technique A, one of the authors (JH) had the idea to perform a new technique (B). Two essential technical aspects must be con-sidered during the LSG: the complete liberation of the gastric fundus, and the final firing of the linear stapler near the angle of His, avoiding encroachment on the esophagus. These two aspects are very important in order to obtain a narrow gas-tric tube without any redundant part and to avoid a postoperative leak at the site of the angle of His. The technique B, regarding the division of the stomach per-formed at the end of the procedure, appears to be easier than A, because the last firing of the stapler is given in the same condition as the gastric pouch construction during LRYGB. This is probably due to the learning curve obtained with LRYGB, because this manoeuvre can thus appear familiar to the surgeon. Before firing of the last stapler, the angle of His is freed from top to bottom and viceversa, and this permits the introduction of the stapler and the successive section without any undue tension of the tissue. With this method, the stomach can be sectioned with-out tension because the greater curve is not taken laterally in the direction of the spleen, unlike with technique A. Postoperative leaks can probably be avoided be-cause of the absence of tissue tension during the last division of the stomach. Moreover, during the posterior dissection, conditions are very similar to LRYGB. Analysis of the results does not show statistically significant differences in terms of operative time, peroperative bleeding, number of cartridges used, hospital stay and weight loss. Operative time seems to be lower after the technique B than A. 
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This result is probably related to the dissection of the greater curve of the stomach. In technique B, this step appears to be easier and faster, because the most difficult part of devascularization of the stomach is performed without endangering the angle of His. The risk of peroperative bleeding during LSG always exists at the moment of the dissection of the gastrosplenic ligament, as appeared in one of our patients of group A. Dissection of the greater omentum was performed by the co-agulating hook for cost reasons. However, it is preferable to be performed using the Ultracision device (Ethicon EndoSurgery, Cincinnati, OH) or the Ligasure de-vice, in order to control any possible bleeding from the small gastric vessels of the greater curve. Absence of hiatal hernia or gastroesophageal reflux is one of the factors to be considered for the selection of the patients for LSG or DS, because this procedure actually worsens this condition, unlike after LRYGB [21,22]. In the case of hiatal hernia discovered peroperatively in an asymptomatic patient, a plasty of the diaphragmatic crura must be performed, as was done for a patient of group A. On the contrary, when a giant hiatal hernia is discovered, as appeared in one pa-tient of group B, we believe empirically that LSG must be replaced by LRYGB. Post-operative leak after LSG is reported with an incidence of 0-1.4% [23] up to 5.3% [19]. Management of gastric leak after LSG is usually difficult to treat. Clinical sta-tus of the patient, volume of the leak and position of the drain must be considered. The site of the leak after LSG is usually the angle of His, as presented in a patient of group A, and this is probably related to the tissue-tension maintained by the assis-tant grasper during section of the stomach, which causes transsection to occur too close to the esophageal wall. Our management of postoperative leak after LSG is as follows: if the patient is hemodynamically stable (patient without dyspnea, tachy-cardia or fever) and the drain appears to be properly placed, the patient is treated conservatively with parenteral nutrition and antibiotics, as is well reported in bariatric surgery [24-28]. If the patient is not hemodynamically stable or the drain is not well positioned resulting in a source of local peritonitis, a relaparoscopy is mandatory. Laparoscopy with toilette of the cavity, placement of the drain near the leak, and a feeding jejunostomy is our first choice of treatment, because suture-control does not achieve permanent closure. Unfortunately, an enterocutaneous fistula after LSG does not heal in a few days; hence, collaboration with a gastroen-terologist is mandatory, as has already been reported after other bariatric proce-dures [29]. We then consider placement of a stent by endoscopy [30], if the treat-ment is unsuccessful and the gastric leak is again present after 3 weeks. The treat-ment by endoscopic stent is usually performed in two steps: firstly a metallic stent (Ultraflex, Boston Scientific, Natick, MA) is placed for 4 or 6 weeks followed by the placement of one or more plastic stents (Polyflex, Boston Scientific, Natick, MA) for another 4 weeks. With the healing of the leak, the plastic stent is removed. Cottam and colleagues [10] reported 5 cases of strictures in a series of 126 LSG, probably due to oversewing of the staple-line, as appeared in one of our patients of group B. 
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The latter was successfully treated by a single endoscopic dilation, but sero-myotomy performed by laparoscopy remains another valuable option (Fig.8).  

 
Fig.8 Final view of laparoscopic seromyotomy of the sleeve: both edges of seromyotomy 
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3.1 ABSTRACT 

 Background: Gastric leak and hemorrhage are the most important challenges after laparoscopic sleeve gastrectomy (LSG). In order to reduce these complica-tions, the staple line can be reinforced by absorbable sutures or by the use of gly-colide trimethylene carbonate copolymer onto the linear stapler (Gore Seam-guard®; W.L. Gore & Associates, Inc, Flagstaff, AZ). To our knowledge, there are no randomized studies showing the utility of staple line reinforcement during LSG. The purpose of this study was to randomly compare three techniques in LSG: no staple line reinforcement (group 1), buttressing of the staple line with Gore Seam-guard® (group 2), and staple line suturing (group 3).  
 Patients and Methods: Between January 2008 and February 2009, 75 patients were prospectively and randomly enrolled in the three different techniques of handling the staple line during LSG. The patient groups were similar (NS). 
 Results: Mean operative time to perform the stomach sectioning was 15.9±5.9 min (group 1), 20.8±8.1 min (group 2), and 30.8±10.1 min (group 3) (p<0.001). Mean total operative time was 47.4±10.7 min (group 1), 48.9±18.4 min (group 2), and 59.9±19.6 min (group 3) (p=0.02). Mean blood loss during stomach sectioning was 19.5±21.3 mL (group 1), 3.6±4.7 mL (group 2), and 16.7±23.5 mL (group 3) (p<0.001). Mean total blood loss was 48.9±67.1 mL (group 1), 32.5±46.5 mL (group 2), and 61.9±69.4 mL (group 3) (p=0.03). Mean number of stapler car-tridges used was 5.6±0.7 (group 1), 5.7±0.7 (group 2), and 5.8±0.6 (group 3) (NS). Postoperative leak affected one patient (group 1), two patients (group 2), and one patient (group 3) (NS). Mean hospital stay was 3.6±1.4 days (group 1), 3.9±1.5 days (group 2), and 2.8±0.8 days (group 3) (p=0.01). 
 Conclusion: In LSG, buttressing the staple line with Gore Seamguard® statisti-cally reduces blood loss during stomach sectioning as well as overall blood loss. No staple line reinforcement statistically decreases the time to perform stomach sec-tioning and the total operative time. No significant difference is evidenced in terms of postoperative leak between the three techniques of LSG. 
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3.2 INTRODUCTION Laparoscopic sleeve gastrectomy (LSG) is becoming a popular restrictive proce-dure for morbid obesity [1,2]. Complications varies betweeen postoperative bleed-ing [3], appearance of gastric leak [4], development of gastroesophageal reflux disease (GERD) [5], appearance of stricture [6], dilation of the gastric tube [7], and insufficient weight loss [8]. The main complications in the early postoperative course are postoperative bleeding and the appearance of a gastric leak. Bleeding can occur along the staple line as well as along the greater omentum, which has been freed from the greater curvature, allowing the resection of the fundus and body of the stomach. Sometimes, this complication cannot be treated conserva-tively [9], and the patient has to go back to the operative theatre for revision [10]. The appearance of a leak after LSG is related to the tubulization of the stomach with a long vertical staple line going from the antrum to the gastroesophageal junc-tion. Typically, after LSG, leaks appear just below the gastroesophageal junction because of the high internal pressure created with the vertical tubulization of the stomach [11]. Management of the leak is difficult, with longer hospital stay, and quite often demanding placement of endoscopic stents [12]. Management of the staple line is actually not well standardized. Three options are available: no staple line reinforcement, buttressing the staple line with specific bioabsorbable material, and oversewing the staple line. Buttressing the staple line can be performed using glycolide trimethylene carbonate copolymer (Gore Seamguard®; W.L. Gore & Asso-ciates, Inc, Flagstaff, AZ) [13,14], or bovine pericardium strips (Peristrips Dry and PSD Veritas; Synovis Surgical Innovations, St Paul, MN) [15,16], or porcine small intestinal submucosa (Surgisis Biodesign, Cook Medical, Inc, Bloomington, IN) [17,18]. The aim of this study was to prospectively and randomly compare in LSG the technique of no staple line reinforcement (group 1), buttressing the staple line with Gore Seamguard® (group 2), and staple line suturing (group 3). So far, to our knowledge, no randomized study has been published comparing these three dif-ferent techniques during this procedure. 
3.3 PATIENTS AND METHODS Between January 2008 and February 2009, 75 patients were prospectively and randomly enrolled in the study, which compared three different techniques of staple line reinforcement during LSG. Twenty-five patients were allocated to the arm with no staple line reinforcement (group 1), 25 patients to the buttressing the staple line with Gore Seamguard® (group 2), and 25 patients to the staple line su-turing (group 3). Patient characteristics were similar between the groups (NS) (Tab.1).   
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  Obesity-related comorbidities affected 22 patients (group 1), 14 patients (group 2), and 17 patients (group 3), respectively (Tab.2).   

 This study was designed as a pilot study. Therefore, we did not specifically choose one primary endpoint and did not estimate a priori the required sample size. Main outcome measures were defined as the operative time to perform the stomach sectioning, the total operative time, blood loss during stomach sectioning, total blood loss, and the number of stapler cartridges used. Time to perform the stom-ach sectioning was calculated as the time between the introduction in the abdomen of the first linear stapler and the end of the last firing of stapler for group 1 and group 2, and the time between the introduction of the first linear stapler and the end of the oversewing the staple line for group 3. Total operative time was calcu-lated in all groups as the time between the introduction of the trocars in the abdo-
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men and the placement of the drain along the staple line. Blood loss was calculated by measuring the volume of blood in suction pump at the end of sectioning and at the end of the procedure. Secondary outcome measures were peroperative compli-cations, hospital stay, early complications, and late complications. Since leak is a seldom event, our study had no possibility to detect between the groups a statisti-cally significant difference in terms of this event. Hence, this complication has not been considered as a main outcome of this study. 3.3.1 STATISTICAL METHODS Randomization was performed using randomly permuted blocks of sizes 6 and 9. The analysis included descriptive statistical methods: calculation of mean and standard deviation for continuous variables and contingency tables for categorical variables. The characteristics of patients between arms were compared using chi-square tests for categorical variables and analysis of variance for continuous out-comes. All the outcomes of the study were continuous variables. We compared therefore the arms using one-way analyses of variance and Fisher Snededore tests for assessing the statistical significance between the means of the outcome vari-ables. A p value <0.05 was considered as statistically significant, and all reported p values were two-tailed. 3.3.2 SURGICAL TECHNIQUE The patient is positioned in supine position, with the legs apart and in reverse Trendelenburg position with a 10° tilt, carefully strapped to the operation table, and with the arms placed in abduction. Extreme care is taken to pad the pressure points and joints with foam cushions. The surgeon stands between the patient’s legs, the assistant to the patient’s left, and the cameraperson to the patient’s right. Abdominal insufflation is set at 15 mmHg. Trocars are placed as follows: a 10-mm trocar (T1) 20 cm below the xyphoid process for the 30° optical system, a 5 mm trocar (T2) on the left anterior axillary line, a 12-mm trocar (T3) on the left mid-clavicular line just between the first and the second trocars, a 15-mm trocar (T4) on the right midclavicular line, and a 5-mm trocar (T5) below the xyphoid process. After identification of the Crow’s foot, a straight line is marked with the coagulat-ing hook from the Crow’s foot up to the greater curve, delimiting the spared an-trum. The lesser sac is accessed through a window made in the greater omentum 3 cm laterally from the marking, close to the greater curve and within the gas-troepiploeic vessels. This window is opened, close to the greater curve, from left to right until the marked stomach is reached. It is made just sufficiently large enough so as to permit the performance of the first two firings of linear stapler 4.80/60-mm green load (EndoGIA, Covidien, New Haven, CT) through T4. In group 2, the linear stapler is supported by the application of the Gore Seamguard® before the introduction of the device in the abdomen. The first and the second linear staplers 
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are oriented aiming in contact toward the endings of the small gastric vessels on the lesser curve and are fired. Further firings (3.5/60-mm blue cartridges), in-serted through T3, are performed parallel to the lesser curve, and posterior gastric adhesions are sectioned before when present. Before the third firing of stapler, the anesthesiologist pushes down a 34-French orogastric bougie in order to guide the gastric section in the direction of the angle of His. Before the last firing of stapler (3.5/60-mm blue cartridge), the angle of His is freed and the stomach is transected without tension, staying at a distance from the gastroesophageal junction. In group 3, the staple line is reinforced by transfixing non sero-serosal running sutures us-ing absorbable material (polydiaxone, 1 PDS), starting from the last firing of staple going caudad until the level of the antrum marked. The greater omentum is now dissected off the stomach along the greater curve using the Ligasure device (Covidien) until the left diaphragmatic crus is reached. The resected stomach is extracted from the abdomen by enlargement of the left upper quadrant 12-mm trocar, which subsequently is closed in layers, as well as the 15-mm trocar at the end of the procedure. A leak test is performed by insufflating air under pressure while keeping the stomach under water. A drain is left along the staple line before the removal of the trocars under visual control. The orogastric bougie is removed at the end of the procedure. No nasogastric tube is left in the following postopera-tive course. 
3.4 RESULTS Main outcome measures are shown in Tab.3.   



Obesity Surgery 2010;20(4):462-467 

 48 

  Mean operative time to perform the stomach sectioning was statistically signifi-cantly different between the three groups (p<0.001), lower for group 1, 15.9±5.9 min versus 20.8±8.1 min (group 2) and 30.8±10.1 min (group 3). Mean total opera-tive time was statistically significantly different too (p=0.02), smaller for group 1, 47.4±10.7 min versus 48.9±18.4 min (group 2) and 59.9±19.6 min (group 3). Mean blood loss during stomach sectioning was statistically significantly different be-tween the three groups (p<0.001), lesser for group 2, 3.6±4.7 mL versus 19.5±21.3 mL (group 1) and 16.7±23.5 mL (group 3). Mean total blood loss was statistically significantly different too (p=0.03) smaller for group 2, 32.5±46.5 mL versus 48.9±67.1 mL (group 1) and 61.9±69.4 mL (group 3). Mean number of stapler loads used during the stomach sectioning was not statistically different between the groups (p=0.65), 5.6±0.7 (group 1), 5.7±0.7 (group 2), and 5.8±0.6 (group 3). Peroperative complications are summarized in Tab.4.   
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Mean hospital stay was 3.6±1.4 days (group 1, range 2-9), 3.9±1.5 days (group 2, range 1-6), and 2.8±0.8 days (group 3, range 2-5) (p=0.01). Postoperative leaks appeared in one patient (group 1), two patients (group 2), and one patient (group 3) (NS). Level of the leak was different between group 2 and others. Group 2 is the only one where the appearance of the leak was at the level of the antrum. Patients in groups 1 and 3 evidenced a leak under the gastroesophageal junction. A patient in group 1 presented a clinical leak on postoperative day 35, and after placement of covered metallic endoscopic stents, a complete fistula healing was reached on postoperative day 87. A patient in group 3 was discharged on postoperative day 3, and a clinical leak appeared on postoperative day 25. Thanks to the placement of endoscopic stents, the fistula healing was completed after 57 days of the proce-dure. Two patients in group 2 were readmitted to the hospital, respectively, on postoperative days 30 and 11 for sepsis due to abscesses around the area of the gastric antrum. The first patient was treated by percutaneous drain, transforming the leak into a gastrocutaneous fistula with a complete healing after 15 days. The second patient was taken to the operative theatre for laparoscopic lavage and drainage and subsequently underwent the placement of endoscopic stents, with a complete fistula healing after 74 days. Other early complications were recorded in groups 1 and 3. One patient of group 1 presented a subphrenic hematoma 10 days after the procedure which was successfully treated by percutaneous drain. A pa-tient in group 3 developed a subcutaneous abscess at the site of extraction of the specimen from the abdomen, 17 days after the procedure, which was resolved by medical treatment. A late complication was noted in one patient in group 3 who developed a de novo GERD after 5 months of LSG and was treated by proton pump inihibitor (PPI) therapy. 
3.5 DISCUSSION This study showed statistically significant differences in terms of operative time and operative blood loss between no staple line reinforcement (group 1), buttress-ing the staple line with Gore Seamguard® (group 2), and staple line suturing (group 3) in LSG. Operative time to perform stomach sectioning appeared lower in the group without staple line reinforcement compared with the group using Gore Seamguard® or suture oversewing. Application of Gore Seamguard® on each firing of linear stapler required additional time, even with welltrained operating room personnel. The time to perform stomach sectioning is higher in group 3, obviously because of oversewing of the staple line. Suturing the entire staple line appeared time-consuming in this study and is dependent on the surgeon’s learning curve. Considering total operative time, the difference between the groups reflected the difference of time needed for stomach sectioning since the time spent to finish the procedure after the section of the stomach was not different between the groups. In terms of blood loss, this study showed that buttressing the staple line with ab-
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sorbable material as Gore Seamguard® is superior to no staple line reinforcement or oversewing the staple line. These data have already been evidenced in a previ-ous consecutive not randomized study enrolling 20 patients with LSG [13]. The authors reported a significant difference in mean blood loss of 120 mL in the group with Gore Seamguard® versus 210 mL in the group without Gore Seamguard® (p<0.05). Mechanism of blood loss reduction using Gore Seamguard® can be re-lated to the compressive effect of the reinforcement material on the transected tissue [14]. The bioabsorbable material was specifically engineered so as to meas-ure maximum 0.5 mm thickness, aiming at perfectioning the balance between the buttressing strength and the amount of material implanted. This effect is main-tained for the following 4–5 weeks, and the bioabsorbable material is completely absorbed within 6 months [13]. Total blood loss differences between the three groups reflected the main difference of blood loss during stomach sectioning. However, in our study, this result appeared less significant than the partial one because peroperative bleeding can obviously occur during the dissection of the resected stomach from the greater omentum, with an increase of the value. No statistically significant difference was evidenced between the groups in this study regarding the number of linear stapler loads used during stomach sectioning. This result is in accordance with earlier findings that between five and seven firings of linear stapler are usually required during the procedure of LSG [9]. Hence, the additional cost of the Gore Seamguard® par procedure (in Belgium) ranged be-tween 640 euro (128 euro x 5) and 896 euro (128 euro x 7). The additional cost of Gore Seamguard® and increased operative time must be weighed against the po-tential benefit of its use in bleeding reduction and consequently associated man-agement of staple line hemorrhages. Staple line leak after LSG may still occur de-spite the use of buttressing material or oversewing the staple line by resorbable suture. Leak after LSG usually appears just distal to the gastroesophageal junction, with an incidence between 0% and 5.7% [2,19,20]. Reason of the leak in this area could be related to the development of high intraluminal pressure related to the long vertical tubulization of the stomach [11]. Moreover, this pressure is amplified by the fact that the compliance of the sleeve is ten times less than the complete stomach or the resected fundus [11,21]. This physical situation could be the culprit for the leaks because in humans, the thickness of the gastric tissue is different be-tween the antrum, the body, and the fundus, with a mean value reported to be of 3.1 mm, 2.4 mm, and 1.7 mm, respectively [22]. For these reasons, the gastric tis-sue at the angle of His appears more prone to developing leak. These theories might explain the nature of the leaks after LSG, which appear much later than could be accounted for by technical flaws. Our patients in groups 1 and 3 were, respectively, readmitted to the hospital on postoperative days 35 and 25. Similar to our experience, other authors [23] evidenced the appearance of a leak at the gastroesophageal junction rather late in the postoperative course. This complica-tion can occur in patients without reinforcement of the staple line as well as in 
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whom it had been oversewn [23], as our study confirmed. This result contrasts with the theory of increased risk of tearing at the point of suture penetration in the distended gastric pouch [24]. The development of gastric leak at the level of the antrum, as was seen in two of our patients in group 2, is conceptually different. The thickness of the stomach increases approaching the pyloric antrum with significant patient to patient variability [22]. Therefore this increased tissue thickness could have compromised the complete closure of even the longest available staple height (green). Gore Seamguard® will increase the thickness of the area to be stapled by up to 0.5 mm, which should be considered especially in regions of thick tissue. Leaks at the antrum of the stomach can occur with the use of other buttressing material as well. Chen et al. [20] reported two leaks on 35 procedures (5.7%) with the use of bovine pericardium strips. Due to the potential for leaks in this region, additional care should be taken to inspect the staple line for proper staple forma-tion. In this study, we achieved a significantly shorter hospital stay in group 3 compared to groups 1 and 2. This was due to prolonged discomfort postopera-tively in one patient in each group. Later, both patients developed the presence of the leak. Regarding the early complications, one patient in group 1 developed a subphrenic hematoma. This complication has been reported after LSG [13] and probably occurred in our patient at the left hiatal crus because bleeding had been noted peroperatively. One patient in group 3 showed a subcutaneous abscess at the level of extraction of the specimen, probably due to local contamination of the muscular aponeurosis at this step, as reported in two out of 61 patients of Ka-salicky’s series [19]. A late complication was the development of de novo GERD in one patient (1.3%) in group 3. Appearance of de novo GERD during the first year is one of the possible complications occurring after LSG [1,2]. This can be explained by the fact that the gastroesophageal antireflux barriers, such as the phrenogastric ligament and the angle of His, are altered during this procedure. This complication can initially be treated with PPI. In case of persistence of the GERD symptoms after several years, conversion of LSG to a Roux-en-Y gastric bypass (RYGB) could abol-ish GERD, as reported in patients submitted to primary RYGB and affected with GERD symptoms [25,26]. Crookes [5] reported a complete resolution of GERD in 11 patients converted from LSG to RYGB more effectively and with less morbidity than the seven patients converted to DS.  
3.6 CONCLUSION During LSG, staple line buttressing with Gore Seamguard® statistically reduces blood loss during stomach sectioning as well as overall blood loss. Absence of sta-ple line reinforcement statistically decreases the time required for stomach sec-tioning as well as total operative time. No significant difference is evidenced in terms of postoperative leak between the three techniques of staple line reinforce-ment. 



Obesity Surgery 2010;20(4):462-467 

 52 

3.7 REFERENCES 

1. Deitel M, Crosby RD, Gagner M. The First International Consensus Summit for Sleeve Gastrectomy (SG), New York City, October 25-27, 2007. Obes Surg 2008;18:487-96 2. Gagner M, Deitel M, Kalberer TL, et al. The second International Consensus Summit for Sleeve Gastrectomy, March 19-21, 2009. Surg Obes Relat Dis 2009;5:476-85 3. Brethauer SA, Hammel JP, Schauer PR. Systematic review of sleeve gastrectomy as staging and primary bariatric procedure. Surg Obes Relat Dis 2009;5:469-75 4. Serra C, Baltasar A, Andreo L, et al. Treatment of gastric leaks with coated self-expanding stents after sleeve gastrectomy. Obes Surg 2007;17:866-72 5. Crookes P. Management of severe reflux after sleeve gastrectomy. Second International Consen-sus Summit for Sleeve Gastrectomy, Miami Beach (FL, USA), March 19-21, 2009 (abstract) 6. Dapri G, Cadière GB, Himpens J. Laparoscopic seromyotomy for long stenosis after sleeve gastrec-tomy with or without duodenal switch. Obes Surg 2009;19:495-9 7. Langer FB, Bohdjalian A, Felberbauer FX, et al. Does gastric dilatation limit the success of sleeve gastrectomy as a sole operation for morbid obesity? Obes Surg 2006;16:166-71 8. Gagner M, Gumbs AA, Milone L, et al. Laparoscopic sleeve gastrectomy for the super-super-obese (body mass index >60 kg/m2). Surg Today 2008;38:399-403 9. Dapri G, Vaz C, Cadière GB, et al. A prospective randomized study comparing two different tech-niques for laparoscopic sleeve gastrectomy. Obes Surg 2007;17:1435-41 10. Dapri G, Cadière GB, Himpens J. Laparoscopic conversion of adjustable gastric banding and verti-cal gastroplasty to duodenal switch. Surg Obes Relat Dis 2009;5:678-83 11. Baltasar A, Bou R, Bengochea M, et al. Use of a Roux limb to correct esophagogastric junction fistula after sleeve gastrcetomy. Obes Surg 2007;17:1408-10 12. Eisendrath P, Cremer M, Himpens J, et al. Endotherapy including temporary stenting of fistula of the upper gastrointetsinal tract after laparoscopic bariatric surgery. Endoscopy 2007;39:625-30 13. Consten ECJ, Gagner M, Pomp A, et al. Decreased bleeding after laparoscopic sleeve gastrectomy with or without duodenal switch for morbid obesity using a stapled buttresses absorbable poly-mer membrane. Obes Surg 2004;14:1360-6 14. Miller KA, Pump A. Use of bioabsorbable staple reinforcement material in gastric bypass: a pro-spective randomized clinical trial. Surg Obes Relat Dis 2007;3:417-22 15. Shikora SA, Kim JJ, Tarnoff ME. Comparison of permanent and nonpermanent staple line buttress-ing materials for linear gastric staple lines during laparoscopic Roux-en-Y gastric bypass. Surg Obes Relat Dis 2008;4:729-34 16. Angrisani L, Lorenzo M, Borrelli V, et al. The use of bovine pericardial strips on linear stapler to reduce extraluminal bleeding during laparoscopic gastric bypass: prospective randomized clini-cal trial. Obes Surg 2004;14:1198-202 17. Pinheiro JS, Correa JL, Cohen RV, et al. Staple line reinforcement with new biomaterial increased burst strength pressure: an animal study. Surg Obes Relat Dis 2006;2:397-9 18. Downey DM, Harre JG, Dolan JP. Increased burst pressure in gastrointestinal staple-lines using reinforcement with a bioprosthetic material. Obes Surg 2005;15:1379-83 19. Kasalicky M, Michalsky D, Housova J, et al. Laparoscopic sleeve gastrectomy without an over-sewing of the staple line. Obes Surg 2008;18:1257-62 20. Chen B, Kiriakopoulos A, Tsakayannis D. Reinforcement does not necessarily reduce the rate of staple line leaks after sleeve gastrectomy. A review of the literature and clinical experiences. Obes Surg 2009;19:166-72 21. Yehoshua RT, Eidelman LA, Stein M, et al. Laparoscopic sleeve gastrectomy-volume and pressure assessment. Obes Surg 2008;18:1083-8 22. Elariny H, Gonzales H, Wang B. Tissue thickness of human stomach measured on excised gastric specimens from obese patients. Surg Technol Int 2005;14:119-24 23. Casella G, Soricelli E, Rizzello M, et al. Nonsurgical treatment of staple line leaks after laparoscopic sleeve gastrectomy. Obes Surg 2009;19:821-6 24. Baker RS, Foote J, Kemmeter P, et al. The science of stapling and leaks. Obes Surg 2004;14:1290-8 



Chapter 3 

 53 

25. Nelson LG, Gonzales R, Haines K, et al. Amelioration of gastroesophageal reflux symptoms follow-ing Roux-en-Y gastric bypass for clinically significant obesity. Am Surg 2005;71:950-3 26. Merrouche M, Sabate’ JM, Jouet P, et al. Gastro-esophageal reflux and esophageal motility disor-ders in morbidly obese patients before and after bariatric surgery. Obes Surg 2007;17:894-900    





Chapter 4 

 55 

Chapter 4  
LAPAROSCOPIC CONVERSION OF 
ADJUSTABLE GASTRIC BAND TO SLEEVE 
GASTRECTOMY 

Dapri G, Cadière GB, Himpens J 
 
Surgery for Obesity and Related Diseases 2009;5(1):72-76 





Chapter 4 

 57 

4.1 ABSTRACT 

 Background: To evaluate the feasibility, safety, and short-term efficacy of the conversion of laparoscopic adjustable gastric banding (LAGB) to laparoscopic sleeve gastrectomy (LSG) because of inadequate weight loss.  
 Patients and Methods: The inclusion criteria were an inadequate percentage of excess weight loss (%EWL), defined as < 30% at ≥1 year after LAGB. From August 2002 to October 2007, 27 patients (17 women and 10 men) had undergone re-moval of their LAGB and conversion to LSG. The average age at LSG was 43.6±11.4 years (range 25-66). Before LAGB, the mean weight and body mass index was 129.8±21.9 kg (range 95-178) and 45±8.1 kg/m2 (range 35-64), respectively. The average interval between LAGB and LSG was 51.2±30.1 months (range 22-132). Before conversion, the mean weight, body mass index, and %EWL was 117.9±27.3 kg (range 63-170), 39±9.6 kg/m2 (range 24-61), and 18.1±18.3 %, respectively. Of the 27 patients, 12 had 19 obesity-related co-morbidities, including arterial hyper-tension in 7, type 2 diabetes mellitus in 2, degenerative joint disease in 7, and sleep apnea in 3.  
 Results: The mean operative time was 120.6±32.4 minutes (range 65-195). No conversion to open surgery was required, and no patient died. The postoperative complications included a subphrenic hematoma that required laparoscopic drain-age; no postoperative leaks developed. The mean hospital stay was 3.2±1.4 days (range 2-8). After a mean follow-up of 18.6±14.8 months (range 1-59) for 23 pa-tients (4 patients were lost to follow-up), the mean weight, body mass index, and weight loss was 100.7±23.5 kg (range 61-152), 34.6±8.7 kg/m2 (range 21-50.4), and 23±12.4 kg (range 2-55), respectively. The patients had had an additional 16.7% EWL after LSG for a total average %EWL of 34.8±21.8 % (p<0.05). Of the 12 patients with obesity-related co-morbidities, 5 had had resolution, including arte-rial hypertension in 1, type 2 diabetes mellitus in 1, degenerative joint disease in 2, and sleep apnea in 2.  
 Conclusion: The results of this study support the safety of LSG in the case of an inadequate %EWL after LAGB. However, the degree of weight loss and co-morbidity resolution is of concern.   
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4.2 INTRODUCTION Since we performed the first laparoscopic adjustable gastric banding (LAGB) pro-cedure [1], it has become one of the most popular in the treatment of morbid obe-sity in Europe [2] and Australia [3]. This is because of the encouraging results, low morbidity, and minimal operative mortality [4,5]. Laparoscopic sleeve gastrectomy (LSG) was first described as a component of the duodenal switch procedure [6,7], but, more recently, it has been reported as a stand alone bariatric operation [8]. LSG is gaining popularity in some European countries [9-16] and in South America [17], but long-term results are lacking [18]. Inadequate weight loss after LAGB, using Reinhold’s criteria [19], affects 10.5% of patients at 5 years and increases to 14% after 7 years [20]. The success rate (percentage of excess weight loss [%EWL] �50%) reaches a peak at 2 years (53.8%) but declines progressively to 42.9% after 7 years [20]. The reasons can be related to dilation of the gastric pouch [21] but also to poor compliance by both patient and surgeon regarding the need for fre-quent band adjustments. Changes in alimentary behavior are often mentioned as another reason for failure [22]. In the case of LAGB failure, conversion to another bariatric procedure can be considered. The possibility of conversion to laparo-scopic Roux-en-Y gastric bypass (LRYGBP) has been previously reported after both band removal [23-27] and keeping the band in place [28]. Other options include conversion to laparoscopic biliopancreatic diversion (LBPD) with removal of the band [29] and laparoscopic duodenal switch (LDS) with [27,29] or without [30,31] removal of the band. A final option could be to perform repeat LAGB [24,32-34]. Only a few case reports and small cohort studies have reported on the possibility of removing the band and converting the procedure to LSG [9-12,35,36]. The aim of this study was to evaluate the feasibility, safety, and efficacy at 18 months of conversion of LAGB to LSG because of an inadequate %EWL.  
4.3 PATIENTS AND METHODS  The inclusion criteria were an inadequate %EWL, defined as �30% at �1 year after LAGB. From August 2002 to October 2007, 27 patients (17 women and 10 men) had undergone removal of the LAGB and conversion to LSG. The average age was 43.6±11.4 years (range 25-66). Before LAGB, the mean weight and body mass in-dex (BMI) was 129.8±21.9 kg (range 95-178) and 45±8.1 kg/m2 (range 35-64), respectively. The average interval between LAGB and LSG was 51.2±30.1 months (range 22-132). Before the conversion to LSG, the mean weight, BMI, and %EWL was 117.9±27.3 kg (range 63-170), 39±9.6 kg/m2 (range 24-61), and 18.1±18.3 %, respectively. Of the 27 patients, 12 had had 19 obesity-related co-morbidities, including arterial hypertension in 7, type 2 diabetes mellitus in 2, degenerative joint disease in 7, and sleep apnea in 3.  
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4.3.1 SURGICAL TECHNIQUE  The patient was positioned supine with the legs apart and with both arms in ab-duction (French position). The surgeon stood between the patient’s legs. The cam-era person was to the patient’s right and the assistant to the patient’s left. Five trocars were placed in the abdomen as follows: a 10-mm trocar (for the 30° optical system) 20 cm distal to the xiphoid process, a 5-mm trocar on the left anterior axillary line and 5 cm distal to the costal margin, a 12-mm trocar on the left mid-clavicular line between the first and second trocars, a 12-mm trocar on the right mid-clavicular line on the same horizontal line, and a 5-mm trocar just distal and to the left of the xiphoid process. Adhesiolysis between the left liver lobe and the band was performed with the coagulating hook; the tubing system of the band helped to identify its position. The right and left crus of the hiatus were completely freed. Finally, the band was completely exposed for its entire circumference by sectioning the gastrogastric tunnel covering the band. The distal limit of resection at the antrum was scored on the stomach surface. It extended vertically from the crow’s foot toward the greater curvature, thus sparing 6-8 cm of antrum proximal to the pylorus. The greater curvature of the stomach, at the left side of the scoring marks, was freed from the greater omentum using the LigaSure device (Covidien, New Haven, CT) or the coagulating hook, going cephalad until the left crus was reached. The band was not retrieved at the conclusion of devascularization of the greater curve; instead, it was kept as a landmark for stapling (Fig.1).   

 
Fig.1 Firing of linear stapler (green load) inside gastric band and along orogastric bougie  The stomach was transected with sequential firings of a linear stapler, using green loads (Covidien), under a guidance of 34F orogastric tube, which was kept on the lesser curvature side. The band was finally opened and retrieved just after the last 
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stapler was fired. The fibrotic perigastric capsule created by the band was opened vertically with scissors. Two seroserosal running sutures, starting respectively at the angle of His and at the gastric antrum, were used to buttress the staple line and were tied together halfway down the staple line. The band and the specimen were extracted from the abdomen by enlarging the left 12-mm trocar opening. A leak test, using compressed air inflated through the orogastric tube, confirmed the ab-sence of leak along the staple line. A drain was left in place along the resected line, with its end at the angle of His. The enlarged left 12-mm port site was closed in layers, and the band port and orogastric tube were removed. A methylene blue test was performed on the first postoperative day and, if negative, a liquid diet was started on the second postoperative day. Usually, the patient was discharged from the hospital on the third postoperative day. 
4.4 RESULTS  The mean operative time was 120.6±32.4 minutes (range 65-195). No patient re-quired conversion to open surgery, and no mortality occurred. The postoperative complications included a patient with a subphrenic hematoma that required lapa-roscopic drainage on the second postoperative day; no postoperative leaks devel-oped. The mean hospital stay was 3.2±1.4 days (range 2-8). After a mean follow-up of 18.6±14.8 months (range 1-59), with 4 patients lost to follow-up, the mean weight, BMI, and weight loss for the remaining 23 patients was 100.7±23.5 kg (range 61-152), 34.6±8.7 kg/m2 (range 21-50.4), and 23±12.4 kg (range 20-55), respectively. The patients had had an 18.1% EWL after LAGB and before conver-sion and had an additional 16.7% EWL after LSG, for a total average %EWL of 34.8±21.8 % (p<0.05). Of the 12 patients with obesity-related co-morbidities, 5 had resolution, including arterial hypertension in 1, type 2 diabetes mellitus in 1, degenerative joint disease in 2, and sleep apnea in 2.  
4.5 DISCUSSION  The choice of conversion of LAGB to another bariatric procedure has not been well defined in the published data [37]. The final choice depends on the surgeon’s per-sonal experience and philosophy. It sometimes depends on the anticipated difficulty of the surgery resulting from the previous obesity procedure. Usually, in our department, the policy after a “failing” restrictive procedure is to change the type of operation. Hence, LAGB patients will usually benefit from band removal and conversion to LRYGBP or LDS. However, a small group of patients are still considered candidates for conversion to LSG. These patients were those who clear-ly had been volume eaters before the band procedure, and in whom the weight loss failure could be attributed to poor food choices and poor compliance to the strenu-
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ous follow-up needed for a successful LAGB operation [38]. Poor compliance can result because band adjustments cost a substantial amount of money for the pa-tient, especially if fluoroscopy is used. Only 1 study of LAGB removal and immedi-ate conversion to isolated LSG has been reported and included 8 patients [35]. Isolated case reports from LSG series have also been reported [9-12,36]. The op-erative times were longer than for primary LSG [39]. This results from the time needed for adhesiolysis and isolation of the band from both crura and to dismantle the gastrogastric tunnel. The latter maneuver is essential to avoid double tissue stapling and to avoid missing a dilated pouch proximal to the band and/or a sub-clinical hiatal hernia, very often only apparent at the end of the dissection when a large lipoma becomes visible. We believe it is very helpful to keep the band in situ until the last stapler firing. This can avoid the risk of constructing an asymmetric tube, because the exact limit of the lesser curvature is often obscured by fibrosis. Asymmetry of the sleeve can result in gastroesophageal reflux, reduced weight loss, and dysphagia. No conversion or mortality occurred in the present study, in agreement with other reports [35] and confirming the possibility of bariatric revi-sion by laparoscopy [40,41]. Postoperatively, we had 1 major complication (3.7%): a subphrenic hematoma that required laparoscopic drainage. The probable cause of the hematoma was bleeding of an artery along the left crus. The most feared complication of LSG is a leak, usually located at the angle of His. To address the thickness of the gastric wall, we usually performed LSG using green staple loads and buttressed the staple line with a seroserosal running suture. This included the area of the previous LAGB, which usually appeared fibrotic. We are aware of good arguments against the need for oversewing the staple line; however, we were guided by the vast experience of Hess and Hess [7], who reportedly eliminated leaks by oversewing the staple line. The 23 patients in the present study achieved a mean %EWL of 34.8% at 18.6 months. The 16.7% increase in the %EWL after con-version from LAGB to LSG can probably be explained by the resection of the gastric fundus, which constitutes the main capacity area of the stomach. Moreover, the fundus is the predominant area of ghrelin production. Ghrelin levels remain de-creased at 6 months after LSG but increase after LAGB [42-44]. The %EWL in the present study was less than the 57% EWL reported by another study after conver-sion from LAGB to LSG [35], but that study included a smaller sample (5 of 8 pa-tients). The BMI decrease in the present study was similar to that obtained with removal of the LAGB and conversion to LRYGBP. With the latter approach, the BMI reportedly decreases from 42.0-45.8 kg/m2 to 31.8-37.7 kg/m2 after 12-18 months [24-26]. The removal of the LAGB and synchronous conversion to LBPD or LDS is another option [27,29]. Dolan and Fielding [29] reported a mean %EWL at 12 months after LBPD and LDS of 37% and 28%, respectively. Topart et al. [27] re-cently compared the removal of the LAGB and simultaneous conversion to laparo-scopic gastric bypass and LDS and found a similar BMI after these 2 procedures, 33.4 kg/m2 and 31.4 kg/m2, respectively, at 12 and 18 months. These data are 
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similar to those in the present study. Another revision procedure reported consists of adding a malabsorptive element to the restrictive one [45-47]. However, only few isolated cases have been reported [30,31]. We are concerned that this proce-dure might eventually fail, and the band would still need to be removed [37]. A final option for patients with a LAGB and an inadequate %EWL is a repeat banding procedure [32,33]. The data regarding repeat banding have not been encouraging, because BMI appears unchanged after 1 year [24]. We have not achieved the re-sults reported in published studies for obesity-related co-morbidity remission or improvement [48], with remission in only 5 of 12 patients. This might have been related to the less than optimal weight loss obtained with LSG. A clear correlation appears to exist between weight loss and the resolution of co-morbidities, espe-cially diabetes [49]. Finally LSG after LAGB for weight loss failure in a small and select group of patients and in our hands had a success rate (%EWL <�30%) of only 40%. Hence, our concept of replacing a restrictive procedure with another restrictive procedure remains open to question.  
4.6 CONCLUSION  The results of the present study support the safety of LSG after unsuccessful LAGB (%EWL < 30%) in select patients; however, the low %EWL and co-morbidity reso-lution is of concern.  
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5.1 ABSTRACT  

 Background: Repeat sleeve gastrectomy (re-SG) and the addition of the duode-nal switch (DS) are possible options to increase weight loss after isolated SG (ISG). We report the feasibility, safety, and outcomes of laparoscopic re-SG versus DS in patients presenting with insufficient weight loss or weight regain after ISG.  
 Patients and Methods: From November 2003 to December 2009, 7 and 19 pa-tients underwent laparoscopic re-SG and DS, respectively, mainly because of the patients’ dietary habits: volume eating (hyperphagia) was treated by re-SG and eating meals too frequently (polyphagia) by DS.  
 Results: At ISG, the mean weight and BMI was 127.7±31.4 kg, and 45.1±11.8 kg/m2 for the re-SG group and 119.8±20.9 kg and 41.2±5.5 kg/m2 for the DS group, respectively. The mean interval between ISG and reoperation was 37.1±20.3 months for the re-SG group and 29.8±24.9 months for the DS group. At reopera-tion, the mean weight, BMI, and percentage of excess weight loss (%EWL) was 109.7±21 kg, 38.9±8.7 kg/m2, 24.3±16.6 % for the re-SG group and 107.6±19.6 kg, 36.9±4.2 kg/m2, and 19.5±19.9 % for the DS group, respectively. The mean opera-tive time was 137.5±75.5 minutes for the re-SG group and 152.6±54.3 minutes for the DS group. No conversion to open surgery was required, and no mortality oc-curred. One patient in the re-SG group developed a leak at the angle of His. In the DS group, 1 patient presented with bleeding, 1 patient with a duodenoileostomy leak, and 1 patient with a duodenoileostomy stenosis. The mean hospital stay was 11.5±20.5 days for the re-SG group and 4.7±2.7 days for the DS group. The mean follow-up was 23.2±11.1 months for the re-SG group and 24.9±20.1 months for the DS group. The mean weight, BMI, and %EWL was 100±21.1 kg, 35.3±8.3 kg/m2, 43.7±24.9 % for the re-SG group and 80.7±22.5 kg, 27.3±5.2 kg/m2, 73.7±27.7 % for the DS group, respectively. During follow-up, 3 patients in the DS group re-quired corrective surgery for late complications.   Conclusion: The results of the present study have shown that laparoscopic re-SG is feasible but carries the risk of fistula development, which is difficult to treat. Laparoscopic DS was also shown to be feasible at a cost of not negligible complica-tions, which are easier to manage than with re-SG. The efficacy seemed greater after DS than after re-SG.  
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5.2 INTRODUCTION Morbid obesity can be treated by different procedures, currently usually per-formed with a laparoscopic approach. Since the first description of sleeve gastrec-tomy (SG) as an isolated procedure [1] or as a part of a duodenal switch (DS) pro-cedure [2,3], laparoscopic SG has been introduced as one of the procedures for the treatment of obesity. Owing to the 2 International Consensus Summits for SG, held in 2007 [4] and 2009 [5], this procedure has been recognized as an established bariatric procedure [6] and is rapidly becoming accepted as a common procedure for morbid obesity. As with other procedures, isolated SG (ISG) can result in vari-ous postoperative complications, such as leak [7,8], stricture [9], new-onset gas-troesophageal reflux disease (GERD) [10], insufficient weight loss, and weight re-gain [11]. The early results of the efficacy of SG have shown a percentage of excess weight loss (%EWL) of 64.7±12.9 % at 2 years and 48.5±8.7 % after the first 4 years [5]. The problem of insufficient weight loss and weight regain after bariatric surgery has also been an issue after ISG, just as with adjustable gastric banding and Roux-en-Y gastric bypass (RYGB). Multidisciplinary counseling is indicated for patients presenting with insufficient weight loss to determine the contributive factors. The psychologist must evaluate the patient for the presence of mental dis-orders as binge eating disorder (BED), the nutritionist for possible new dietary behavior (including volume eating to grazing), the gastroenterologist for the ap-pearance of GERD, and, finally, the radiologist for possible gastric dilation of the ISG. The treatment will depend on the findings of the different evaluations. The present retrospective study was done to determine the feasibility, safety, and out-comes of laparoscopic repeat SG (re-SG) versus DS in patients presenting with insufficient weight loss or weight regain after ISG. 
5.3 PATIENTS AND METHODS  From November 2003 to December 2009, 7 patients (3 women and 4 men) under-went laparoscopic re-SG and 19 patients (16 women and 3 men) underwent DS after ISG. Their mean age was 44±11.7 years (range 30-61) in the re-SG group and 47.2±9.2 years (range 29-60) in the DS group. All 26 patients had undergone ISG, using a 34F orogastric bougie. The indication for revision in our treatment strategy was mainly determined by the patients’ new dietary habits: volume eating (hyper-phagia) was treated by re-SG and eating meals too frequently (polyphagia) by DS. In both groups, psychological disorders had been ruled out. Evident ISG dilation and de novo GERD had also been ruled out, the former using a barium swallow test and the latter by gastroscopy. Because of the retrospective nature of the present study, the statistical analysis should only be considered descriptive because the treatment groups were not comparable and the sample size of the 2 groups was small. Our co-primary endpoint was the %EWL, calculated from the initial weight 
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before ISG, and the ideal weight set at a BMI of 22 kg/m2. We have reported the distributions of continuous variables using the observed mean and standard devia-tion. For categorical variables, we calculated the frequencies of the categories of interest. Thus, we did not attempt to determine statistical inferences.  5.3.1 SURGICAL TECHNIQUE  The procedure was started with the insertion in the abdomen of the first 12-mm trocar using the Hasson technique in the left upper quadrant mid-clavicular line. Additional trocars (4 for re-SG and 5 for DS) were placed under direct view, usu-ally at the same position as for the original ISG.  
5.3.1.1 Repeat SG  Re-SG started with complete adhesiolysis using the Ligasure device (Covidien, New Haven, CT). The greater omentum was freed from the abdominal wall, and the left liver lobe was dissected off the gastric sleeve until the entire stomach was freed from the antrum up to the left crus. The stomach tube was freed from the greater omentum along the previous staple line. The anatomy of the stomach was checked using insufflation of compressed air. To repeat the stapling of the SG, the anesthe-siologist inserted a 34F orogastric bougie to reach the pylorus, and different appli-cations of linear stapler green loads (Covidien) were fired (Fig.1).   

 
Fig.1 Re-SG, firing of linear stapler (green load) along 34F orogastric bougie  Resorbable serosal-serosal running sutures were used to oversew the staple line, and the leak test was performed. The specimen was extracted from the abdomen by enlarging the 12-mm left upper quadrant trocar incision, which was later closed in layers. A drain was left in place along the staple line. No nasogastric tube was left in place. A methylene blue test was performed on the first postoperative day. If 
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the test findings were negative, the patient started a liquid diet on the second postoperative day. The patient was discharged from the hospital on the fifth post-operative day, with the dietary restrictions of a strict pureed diet.  
5.3.1.2 DS  For the DS, no effort was made to dissect the stomach itself, and the procedure was started with cholecystectomy. The first duodenum was encircled, just lateral to the gastroduodenal artery, and sectioned with a linear stapler blue load. The right colon was widely freed to provide more slack to the distal ileum because of the duodenoileostomy. The common and alimentary limbs were fashioned, measuring 100 and 150 cm, respectively. Precise measurements were obtained by stretching the bowel along a 25-cm tape. A semimechanical side-to-side ileoileostomy was performed between the alimentary and biliopancreatic limbs, with a final section of the alimentary loop close to this anastomosis. The alimentary limb was ad-vanced in the direction of the sectioned duodenum. The duodenoileostomy was performed with manual running sutures in 1-layer of absorbable material. The mesenteric defect and Petersen’s defect were closed with nonabsorbable sutures, and the leak test was performed. The gallbladder was extracted by enlarging the 12-mm left upper quadrant trocar incision, which was subsequently closed in lay-ers. A drain was left in place near the duodenoileostomy. No nasogastric tube was left in place. A methylene blue test was performed on the first postoperative day. If the test findings were negative, the patient was allowed to start a liquid diet on the second postoperative day. Typically, the patient was discharged from the hospital on the fifth postoperative day, with no particular dietary restrictions.  
5.4 RESULTS  At ISG, the mean weight and BMI was 127.7±31.4 kg (range 95-183), and 45.1±11.8 kg/m2 (range 32.9-68.9) for the re-SG group and 119.8±20.9 kg (range 84-160) and 41.2±5.5 kg/m2 (range 30-49.7) for the DS group, respectively. At ISG, obesity-related co-morbidities affected 4 patients in the re-SG group, including arterial hypertension in 4 and sleep apnea in 1. Obesity-related co-morbidities affected 5 patients in the DS group, including type 2 diabetes in 3, arterial hypertension in 3, and sleep apnea in 1. The mean interval between ISG and reoperation was 37.1±20.3 months (range 9-53) for the re-SG group and 29.8±24.9 months (range 4-84) for the DS group. At revision, the mean weight, BMI, and %EWL was 109.7±21 kg (range 88-146), 38.9±8.7 kg/m2 (range 30.4-55), and 24.3±16.6 % (range 3.6-56.9) for the re-SG group and 107.6±19.6 kg (range 83-136), 36.9±4.2 kg/m2 (range 30.4-45.9), and 19.5±19.9 % (range 32.4-50) for the DS group, re-spectively. Obesity-related co-morbidities affected 3 patients in the re-SG group (all arterial hypertension) and 4 patients in the DS group, including type 2 diabetes in 3, arterial hypertension in 2, and sleep apnea in 1. The mean operative time was 
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137.5±75.5 minutes (range 45-270) for the re-SG group and 152.6±54.3 minutes (range 90-270) for the DS group. All the patients in the DS group underwent chole-cystectomy. No conversions to open surgery were required, and no mortality oc-curred. In the re-SG group, 1 patient developed a leak at the angle of His (14.2%). In the DS group, 3 patients presented with early complications (15.7%): abdominal bleeding in 1, duodenoileostomy leak in 1, and duodenoileostomy stenosis in 1. The mean hospital stay was 11.5±20.5 days (range 3-58) for the re-SG group and 4.7±2.7 days (range 3-14) for the DS group, respectively. All patients were fol-lowed-up with office visits, with exception of 2 patients in the re-SG group who refused follow-up. The mean follow-up was 23.2±11.1 months (range 13-38) for the re-SG group and 24.9±20.1 months (range 1-59) for the DS group. The mean weight, BMI, and %EWL was 100±21.1 kg (range 74-132), 35.3±8.3 kg/m2 (range 27.8-49.7), and 43.7±24.9 % (range 3.1-69.6) for the re-SG group, respectively (Fig.2).   

 
Fig.2 ISG to re-SG: comparison of weight, BMI, and %EWL at ISG, at revision to re-SG, and during follow-up  The mean weight, BMI, and %EWL was 80.7±22.5 kg (range 37-120), 27.3±5.2 kg/m2 (range 15.4-35.1), and 73.7±27.7 % (range 32.7-140) for the DS group, re-spectively (Fig.3).  
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Fig.3 ISG to DS: comparison of weight, BMI, and %EWL at ISG, at revision to DS, and during follow-up  Obesity-related co-morbidities had resolved in 1 patient (33.3%) in the re-SG group and in 3 patients (75%) in the DS group, including type 2 diabetes in 2, arte-rial hypertension in 2, and sleep apnea in 1. During the follow-up period, 3 patients in the DS group (18.7%) required surgery for late complications, including hypo-proteinemia and diarrhea in 2 and a trocar-site ventral hernia in 1. The first 2 pa-tients were hospitalized at 16 and 17 months postoperatively, and treatment con-sisted of placement of a feeding jejunostomy tube. Together with adequate phar-macologic therapy after dis- charge, this approach was successful. The third pa-tient underwent laparoscopic surgery for ventral hernia repair 7 months after the revision, without complications.  
5.5 DISCUSSION  One of the greatest challenges of bariatric surgery is insufficient weight loss or weight regain, testifying to the failure of the chosen procedure. The reason for the failure must be thoroughly investigated. Because bariatric surgery candidates are at an increased risk of psychological diffi- culties, evidence has been growing that psychological issues play an essential role [12-14]. New dietary habits and patient adaptation to the new anatomic circuit are other fre- quent causes of insufficient weight loss and weight regain. Some investigators have advocated that failed ISG should be treated with RYGB [15,16]. However, in our department, RYGB has not been the treatment of choice as the corrective procedure for ISG, because, our ex-perience with the latter treatment has shown the weight loss to be deceiving, with bloating a frequent and disturbing side effect. Therefore, we only perform RYGB after ISG in patients who complain of medication-resistant GERD. Only in the case of unsuccessful results with a proton pump inhibitor, together with poor weight 
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loss, has conversion to RYGB been performed. Crookes [17] recently reported on 11 patients (100%) who had undergone RYGB and were able to discontinue use of the proton pump inhibitor after conversion. In contrast, 3 (42.8%) of 7 patients who had undergone DS were still dependent on the proton pump inhibitor after the revision [17]. Similarly, Langer et al. [18] reported a profound and immediate relief of reflux symptoms in 3 patients who had undergone ISG, with subsequent conversion to RYGB. However, when GERD is not present, psychological disorders, such as BED must be ruled out. Changes in BED have been correlated with changes in body weight, independent of the reported dietary intake and physical activity [19]. Because additional volume restriction might jeopardize the patient’s psycho-logical balance, the performance of a malabsorptive procedure (in our practice, DS) appears to be the only viable surgical option. In the absence of GERD and BED, changes in eating behavior should be evaluated. These changes are likely to have occurred at any point in the years after ISG. In the patients in the present series, our multidisciplinary obesity counseling focused on new alimentary habits (i.e., hyperphagia and polyphagia). Hyperphagia means volume eating (basically eating volumes that are too large) and polyphagia means eating meals too frequently. Alimentary behavior plays a significant role in the decision making for the primary procedure [20,21]. It is also our conviction that knowledge of this behavior is es-sential in the choice of the reoperative procedure. In the case of hyperphagia linked with a gastric volume issue, we have offered patients re-SG or another op-tion is the placement of an adjustable gastric band [22]. If volume eating is not an issue, a new restrictive procedure would seem less appropriate, and a new ap-proach is preferable. In addition to restriction, malabsorption is a proven effective method for achieving weight loss. It is for professionals such as nutritionists and bariatric dieticians, who are acquainted with the subject, to detect the subtle dif-ferences between the 2 eating behavior patterns (volume and frequency). The radiologist’s evaluation in the multidisciplinary evaluation for insufficient weight loss or weight regain after ISG should focus on possible gastric dilation. When dila-tion is present, re-SG again would appear to be the logical option. Baltasar et al. [11], in 2006, first reported on 2 patients who had undergone re-SG for dilation of ISG, with subsequent increased successive weight loss. In our series, we did not find an evident preoperative dilation of the ISG on barium swallow testing; how-ever, during surgical exploration, we did find sufficient space to place the linear staple next to the orogastric bougie. After placement of the orogastric bougie, in some patients, excessive redundancy was still found toward the antrum and, in some patients, in the upper part of the stomach tube. Thus, the barium swallow test does not seem completely appropriate to evaluate the status after ISG. The orogastric bougie used was the same for the primary and revisional procedure (34F). Our operative times were similar for re-SG and DS. This unexpected finding resulted because the addition of DS, in contrast to ISG, does not demand the time-consuming freeing of the ISG from adhesions. In the case of re-SG, the gastric tube 
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must be completely freed and checked well before stapling. Moreover, because we usually oversewed the staple line during re-SG, to both decrease operative bleed-ing and avoid postoperative leak development, the resulting operative time was quite similar to that for DS. In the present selected series of obese patients, we recorded 1 early gastric leak in the re-SG group. This complication has also been reported after ISG, with or without DS [23,24]. Logically, during ISG revisions, the risk factor would be greater and even more difficult to treat. This was demon-strated by our patient who required treatment for 58 days and �1 endoscopic stent placement. Recent data have shown that more conservative treatment of leak provides better results than reoperation, with no mortality overall [25]. Further-more, it appears that very early placement of a covered metallic stent will substan-tially reduce the hospital length of stay, because patients are fed directly into the gut rather than intravenously, improving morbidity and allowing earlier hospital discharge without the need for an intravenous line [26]. In the DS group, 1 patient presented with bleeding from the greater omentum. This complication after ISG has been previously reported, with an incidence of 1.0-1.6% [27]. Treatment should be laparoscopic lavage and drainage, such as for our patient, or blood trans-fusions, in the case of the hemodynamically stable patient. Two other patients pre-sented with a complication at the duodenoileostomy. One developed a leak and one, stenosis. The incidence of leak at the duodenoileostomy has been reported to be 1.5–1.7% after a 1-stage primary procedure [28,29] and 33.3% after revisional procedures [30]. Conservative treatment can be attempted if the drain is well in place. In our patient, drainage appeared insufficient, and the patient was returned to the operating room for laparoscopic lavage and drainage. The complication of stenosis has previously been reported in 4 of 27 patients who had undergone sec-ond-stage DS [31]. Treatment should be endoscopic dilation, such as in our patient, who successfully benefited from a single endoscopic dilation at 1 month after the revision. During follow-up, we recorded greater weight loss after the DS procedure than after re-SG, with an achieved %EWL of 73.7%, similar to that reported after primary DS during the same follow-up period [29]. This obviously resulted from the addition of malabsorption, although sometimes at the cost of hypoproteinemia and diarrhea, which was experienced by 2 of our patients. Another patient in the DS group developed an occlusion owing to a trocar site ventral hernia. Although this is a nonspecific postlaparoscopic complication, in bariatric patients, this can become a critical issue because bowel resection of some length, especially if it in-volves the alimentary or common loop [32], can have morbid consequences. In terms of the obesity-related co-morbidities, for our patients who had undergone ISG, we achieved resolution in 1 patient in both groups before revision. After revi-sion, more patients in the DS group than in the re-SG group had resolution of their co-morbidities, probably because of the greater weight loss achieved with DS.  
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5.6 CONCLUSION  The results of the present study have shown that laparoscopic re-SG is feasible but carries the risk of fistula development, which is difficult to treat. Laparoscopic DS was also shown to be feasible but at the cost of not negligible complications, which are easier to manage than with re-SG. The efficacy appeared greater after DS than after re-SG. 
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6.1 ABSTRACT 

 Background: The aim of this retrospective consecutive study was to evaluate the feasibility, safety, and efficacy of the conversion of laparoscopic adjustable gastric banding (LAGB) and open vertical banded gastroplasty (VBG) into duodenal switch (DS) by laparoscopy.  
 Patients and Methods: From November 2003 to February 2007, laparoscopic conversion into DS was performed in 1-step in 43 patients, 31 after LAGB and 12 after VBG. The reason for conversion was weight loss issues, such as insufficient excess weight loss (EWL) or weight regain. The mean interval from LAGB and VBG to conversion to the DS was 42.7±28.7 months and 172.2±86.9 months, respec-tively. The mean %EWL at conversion was 8.3±19.3 % after LAGB and 20.8±30 % after VBG.  
 Results: The mean operative time was 205.8±44.8 minutes for LAGB and 210.9±53.7 minutes for VBG. No conversions to open surgery occurred. One pa-tient in the LAGB group died on the third postoperative day of sudden death syn-drome, as shown by the postmortem examination. Major complications occurred in 6.4% of patients with LAGB (1 hemoperitoneum and 1 ileoileostomy leak) and in 50% with VBG (1 sleeve gastrectomy leak with subsequent duodenoileostomy leak, 3 duodenoileostomy leaks, 1 pancreatitis, and 1 respiratory insufficiency). The mean hospital stay was 5.5±5 days for the LAGB group and 34.5±50.3 days for the VBG group. After a mean follow-up of 28±15.7 months for LAGB to DS and 43.5±6 months for VBG to DS, reoperations for late complications were required in 6 patients (20.6%) in the LAGB to DS group and in 5 patients (62.5%) in the VBG to DS group. Three patients (25%) died within 8 months after conversion of VBG. The 29 surviving patients (LAGB to DS) showed a mean %EWL and percentage of ex-cess body mass index loss of (%EBMIL) 78.4±24.9 % and 77.8±23.7 %, respec-tively. The 8 surviving patients (VBG to DS) had a mean %EWL and %EBMIL of 85.1±20 % and 85.8±18.7 %, respectively.  
 Conclusion: According to these results, laparoscopic conversion of LAGB to DS seems feasible and effective, despite the 1 death. However, in our hands, laparo-scopic conversion of VBG to DS had an unacceptable rate of complications and deaths.  
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6.2 INTRODUCTION In the past century, the most common bariatric procedures have been restrictive procedures such as vertical banded gastroplasty (VBG) and laparoscopic adjust-able gastric banding (LAGB). Malabsorptive procedures such as biliopancreatic diversion or duodenal switch (DS) have been less popular than the restrictive pro-cedures, because they are technically more difficult to perform and require close patient follow-up [1–3]. Together with the rapid increase of patients undergoing surgery for morbid obesity, revisional surgery is becoming more common. In-sufficient weight loss or weight regain after previous restrictive procedures is one of the challenges often confronting bariatric surgeons [4]. In addition to weight issues, other possible indications for revisional surgery include complications. Quite often, bariatric operations have their own typical complications. After LAGB, the appearance of gastroesophageal reflux disease (GERD), gastric erosion, band dilation, and tube-port problems have been reported [5-9]. After VBG, the devel-opment of GERD, band erosion, stomal stenosis, ulceration, and staple line rupture have been reported [5,10-13]. After LAGB, in addition to simple band removal [14], different options of conversion have been described, such as conversion to laparo-scopic Roux-en-Y gastric bypass (LRYGB) [14-25], laparoscopic sleeve gastrectomy (LSG) [14,26,27], or laparoscopic rebanding [14,28]. After VBG, the most fre-quently reported revisional surgery for whatever reason has been conversion to LRYGB [29,30]. Very few reports have described the technique and results of con-version from VBG [31-33] or LAGB [34-37] to duodenal switch (DS). The aim of the present retrospective consecutive study was to evaluate the feasibility, safety, and efficacy of laparoscopic conversion of LAGB and VBG to DS.  
6.3 PATIENTS AND METHODS  From November 2003 to February 2007, 1-step laparoscopic conversion to DS was performed in 43 patients who had previously benefited from a restrictive proce-dure: 31 patients after LAGB (28 women and 3 men) and 12 patients after VBG (10 women and 2 men). In all patients but 2, 1 in each group, the reason for conversion to DS was weight loss issues, such as insufficient excess weight loss (EWL) or weight regain, after LAGB or VBG. Two patients with good weight loss underwent revision because of intractable GERD, persisting despite band deflation in 1 and incision of the Marlex mesh in the other. Unlike the LAGB group, all VBG patients had undergone laparotomy, and Marlex mesh had been used to reinforce the pouch outlet. The average interval between LAGB and VBG to conversion to DS was 42.7±28.7 months (range 9-137) and 172.2±86.9 months (range 46-261), respec-tively. At LAGB, the mean body mass index (BMI) was 45.4±6.3 kg/m2 (range 35-58). At conversion, the mean BMI, %EWL, and percentage of excess BMI loss (%EBMIL) was 43.2±8.1 kg/m2 (range 31–57), 8.3±19.3 % (range 27.5-67.1), and 
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8.3±19.9 % (range 26.3-66.6), respectively. At VBG, the mean BMI was 47.8±7.1 kg/m2 (range 41-67.7). At conversion, the mean BMI, %EWL, and %EBMIL was 41.5±6 kg/m2 (range 35-51), 20.8±30 % (range 33.8-71.1), and 20±29.9 % (range 31.5-69.3), respectively. The average age at conversion from LAGB to DS and VBG to DS was 39.8±8.5 years (range 24-57) and 47.7±8.6 years (range 30-55), respec-tively. At conversion, 14 patients with LAGB had obesity-related co-morbidities, including arterial hypertension in 10, type 2 diabetes in 4, degenerative joint dis-ease in 7, and sleep apnea in 1. Eight patients with VBG had co-morbidities includ-ing arterial hypertension in 4, type 2 diabetes in 2, degenerative joint disease in 3, and sleep apnea in 2. The statistical analysis consisted of studying the distributions of the parameters we collected using summary parameters: mean and standard deviation. No attempt was made to use performance hypothesis tests between the groups because the follow-up time in the present retrospective study was too dif-ferent between the 2 groups (28±15.7 months versus 43.5±6 months).  6.3.1 SURGICAL TECHNIQUE  The patient was positioned supine with the legs apart and both arms in abduction. The surgeon stood between the patient’s legs, with the camera person to the pa-tient’s right and the assistant to the patient’s left. Six abdominal trocars were placed as follows: a 10-mm trocar (for the 30° optical system) 20 cm distal to the xiphoid process, a 5-mm trocar on the left anterior axillary line about 5 cm distal to the costal margin, a 12-mm trocar on the left mid-clavicular line between the first and second trocars, a 12-mm trocar on the right mid-clavicular line on the same horizontal line, a 5-mm trocar distal and to the left of the xiphoid process, and a 5-mm trocar in the lower abdomen, to the left of the linea alba. Adhesiolysis between the abdominal wall and greater omentum and small bowel was performed to reach the left upper quadrant, followed by adhesiolysis between the left liver lobe and the stomach. The right hiatal pillar was systematically searched for by lysis of the adhesions along- side the lateral border of the caudate lobe. The left hiatal pillar was also dissected by freeing the greater curve from distally to proximally. After LAGB, the gastrogastric tunnel was sectioned. After VBG, the vertical staple line was well isolated and exposed over its entire length. The proximal limit of the an-trum, about 6 cm cranial to the pylorus, was superficially scored, and the greater curvature was freed from the greater omentum using the Ligasure device (Covidien, New Haven, CT) or hook cautery, until the previously liberated left crus was reached. The stomach was transected by multiple firings of a linear stapler loaded with green cartridges (Covidien), with guidance of a 34F orogastric tube, which was positioned against the lesser curve. In patients with LAGB, the band was kept in place as a landmark for the more proximal staple firings. At the end of the gastric tubulization, the band was opened and retrieved. The fibrotic perigastric capsule at the site of the band was opened. Similar to the procedure in the patients with VBG, the firing of staplers was oriented toward the vertical staple line and the 
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Marlex mesh. Once the Marlex mesh was reached, stapling was performed cepha-lad to the right of the staple line in the direction of the angle of His. Two converg-ing seroserosal running sutures were used to buttress the staple line. Cholecystec-tomy was performed. The specimen, including the vertical staple line (if VBG) or the band (if LAGB), and the gallbladder were retrieved at the end of the procedure by enlarging the left upper quadrant 12-mm trocar opening. The first part of the duodenum was encircled, just laterally to the gastroduodenal artery, and sectioned with a linear stapler using a blue load. The surgeon, camera person, and assistant moved to the patient’s left. The right colon was widely freed to provide more slack to the distal ileum in view of the duodenoileostomy. The common and alimentary limbs were fashioned and measured to 100 cm and 150 cm, respectively. Precise measurements were made by stretching the bowel along a 25-cm tape. A semime-chanical side-to-side ileoileostomy was performed between the alimentary and biliopancreatic limbs, with final sectioning of the alimentary loop close to this an-astomosis. The mesenteric defect was closed using nonabsorbable pursestring suture. The alimentary limb was advanced in direction of the sectioned duodenum. The surgeon returned to between the patient’s legs, the camera person to the pa-tient’s right, and the assistant to the patient’s left. The duodenoileostomy was per-formed by manually suturing 1 layer of running suture of absorbable material. Petersen’s defect was closed by nonabsorbable purse-string suture. The orogastric tube was advanced distally by the anesthesiologist until it reached the pylorus. A leak test was performed by air insufflation, keeping the duodenoileostomy under water. The specimens were retrieved and the enlarged left 12-mm port site was closed in layers. The subcutaneous port was removed in the LAGB patients. A drain was left in the vicinity of the sleeve gastrectomy and the duodenoileostomy. A me-thylene blue test was performed on the first postoperative day. If negative, the patient was allowed to start a liquid diet on the second postoperative day. Typi-cally, the patient was discharged from the hospital on the fifth postoperative day.  
6.4 RESULTS  The mean operative time was 205.8± 44.8 minutes (range 120-300) for the LAGB group and 210.9±53.7 minutes (range 180-330) for the VBG group. No conversions to open surgery occurred. One patient after LAGB died on the third postoperative day of the sudden death syndrome as confirmed by the postmortem examination. Major complications occurred in 2 patients in the LAGB group (6.4%). One patient presented with a hemoperitoneum that required second-look laparoscopy, and 1 patient developed a leak at the ileoileostomy, which was treated medically. After VBG, 6 patients (50%) presented with major complications: 1 gastrocutaneous leak from the sleeve gastrec- tomy with a subsequent leak at the duodenoileo-stomy, 3 solitary leaks at the duodenoileostomy, 1 hemorrhagic pancreatitis, and 1 respiratory insufficiency (Tab.1).  
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  The patient presenting with a leak at the sleeve gastrectomy and duodenoileo-stomy was transferred to another hospital for placement of 2 endoscopic stents. Immediately after stent placement, the patient developed hemorrhagic shock. To-tal gastrectomy was performed by open access at the same hospital. The patient eventually died in our hospital 1 month later of multiple organ failure. Two pa-tients with a duodenoileostomy leak were treated by laparoscopic revision and discharged after 8 and 11 days, respectively. One developed duodenoileostomy stenosis after 8 months. This stenosis was refractory to multiple endoscopic dila-tions and was finally treated by subtotal gastrectomy with gastroileostomy after 12 months. The third patient with a duodenoileostomy leak underwent re-exploration after 5 days and underwent conversion to subtotal gastrectomy with gastroileostomy. This patient developed a gastroileostomy leak that was treated by placement of an endoscopic stent. At 7 months, the fistula was still present and increasingly symptomatic. The patient underwent laparoscopic re-exploration, and an unsuccessful attempt was made to close the fistula. The patient died 1 month later of, what on autopsy, appeared to be an abdominal compartment syndrome. The patient with hemorrhagic pancreatitis was checked laparoscopically on the fourth postoperative day and discharged 14 days later. The patient with respira-tory insufficiency was treated medically and discharged on postoperative day 15. Minor postoperative complications occurred in 2 patients in the LAGB group, who presented with a subcutaneous abscess at the trocar site, and in 1 patient in the VBG group, who presented with an intra-abdominal abscess that was successfully treated by percutaneous computed tomography-guided drainage. The mean hospi-tal stay after conversion of LAGB to DS and VBG to DS was 5.5±5 days (range 3-28) and 34.5±50.3 days (range 4-149), respectively. One patient from each group, both foreigners, refused our follow-up. The remaining 29 surviving patients after LAGB and 8 surviving patients after VBG were followed up with office visits and tele-phone calls. In the LAGB to DS group, during a mean follow-up of 28±15.7 months (range 2-54), reoperations for late complications were required in 6 (20.6%) of the 29 surviving patients (Tab.2).   
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  With the initial excess weight before LAGB as a reference, the mean %EWL and %EBMIL was 78.4±24.9% (range 23.4-123.6) and 77.8%±23.7% (range 24-126.6%), respectively (Fig.1).   

 Fig.1 LAGB to DS: comparison of BMI, %EWL, and %EBMIL at restrictive procedure, at conversion, and during follow-up   In the VBG to DS group, during a mean follow-up of 43.5±6 months (range 36-50), reoperations for late complications were necessary in 5 (62.5%) of 8 surviving patients (Tab.2). A third patient from this group died of a pulmonary embolism, confirmed at autopsy, 2 months after the procedure, for a mortality rate in this group of 25%. With the initial excess weight before VBG as a reference, the mean %EWL and %EBMIL was 85.1±20% (range 59-121.1) and 85.8±18.7% (range 60.8-102), respectively (Fig.2).     
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 Fig.2 VBG to DS: comparison of BMI, %EWL, and %EBMIL at restrictive proce-dure, at conversion, and during follow-up 
6.5 DISCUSSION  Failure of restrictive procedures can be managed by another, nonrestrictive, op-eration. The decision to reoperate should be made after multidisciplinary consulta-tion among a psychologist, nutritionist, gastroenterologist, and surgeon. The pa-tients in the present study had all had a compulsive eating disorder that persisted after undergoing a restrictive procedure, despite adequate counseling. In accor-dance with our algorithm, the restrictive procedure was converted to a malabsorp-tive one. The DS is a true malabsorptive procedure, in contrast to gastric bypass, which is a hybrid restrictive-malabsorptive operation [38]. This might explain why the DS has had better long-term results in terms of weight loss [1,2]. Revisional surgery is technically more demanding and time-consuming because of adhesions. Logically, open VBG induces more adhesions than LAGB. Dense adhesions quite often require conversion to open surgery, with rates up to 46.2– 48% [17,39]. In addition to the adhesions, the complexity of the DS construction itself results in a longer operative time. Our operative time was similar to that reported for open surgery [36], in which the conversion of LAGB to DS appeared longer than the con-version of LAGB to LRYGB, 239.7 � 55.8 minutes versus 135±26.7 minutes, respec-tively. Revisional surgery is associated with an increased risk of leaks and compli-cations [40], with an incidence of 29.6-41.7% [41]. Moreover, increasing numbers of revisional surgeries in the same patient, after the first revision, increases the number of complications [41]. In our study, the morbidity and mortality were dif-ferent after LAGB compared with after VBG. One patient in the LAGB group (3.2%) died on the third postoperative day of sudden death syndrome, as confirmed by autopsy. Sudden death has occasionally been reported in published studies [42,43]. Prevention is difficult, because the only warning sign seems to be a subtle 



Surgery for Obesity and Related Diseases 2009;5(6):678-683 

 86 

prolongation of the Q-T interval on electrocardiography. No leaks occurred at the site of the LSG in the LAGB to DS group, which seems to confirm that LSG can be performed safely after LAGB [26]. In the VBG group, 1 of the patients (8.3%) pre-sented with a leak at the site of LSG and shortly thereafter developed a leak at the duodenoileostomy. This patient was treated with endoscopic stents but eventually required total gastrectomy. The patient died 5 months after the conversion. Leaks at the place of the LSG after VBG have been well reported in published studies. Elazary et al. [44] reported on 2 patients (33.3%) with postoperative gastric leak after this conversion. In our study, not only had all the patients undergone an open procedure, but they also had had reinforcement of the gastric pouch stoma by Mar-lex mesh. Marlex is known to induce severe adhesions [45], and dissecting this mesh from structures carries a high risk of complications [46]. Not surprisingly, in our series, 1 patient with a sleeve leak had the defect right at the intersection of the mesh and the staple line. The morbidity of the revision of VBG to LSG was high compared with the conversion of VBG to LRYGB [44], for which the incidence of leaks has varied from 0% to 12.2% [29,30]. We recorded a total incidence of 33.3% of leaks at the duodenoileostomy in the VBG group, much greater than after pri-mary DS, for which leak rates of 1.5% [47] and 1.7% [48] have been reported (1.8% in our hands). Acute pancreatitis (8.3%), presumably due to duodenal isola-tion and sectioning, and postoperative respiratory insufficiency (8.3%) occurred more often than after primary DS, for which the incidence has been reported to be 1.7% [48]. During a mean follow-up of �2 years, 20.6% of the surviving patients of DS after LAGB required reoperation for late complications compared with 62.5% of the surviving patients of DS after VBG, with a mean follow-up of almost 4 years. The late complications that occurred in our series were similar to those reported after primary DS and included hiatal hernia [49], excess diarrhea and protein mal-nutrition [2], internal hernia [50], and abdominal pain [51]. These results confirm the risk of developing these complications after DS as a primary procedure. In the DS after LAGB group, the %EWL was almost 80% after a mean follow-up of �2 years, comparable to the data reported after primary DS in the same period [2]. This result was superior to the 28% reported at 1 year [37] and the result obtained by conversion of LAGB to LRYGB, for which a %EWL of 52-59% was reported after 12 months [16,20,22] and 62-70% after 18 months [22,36]. In the DS after VBG group, the %EWL was 85% at almost 4 years, similar to that after primary DS [2]. Again, this result was better than that achieved with conversion of VBG to LRYGB, for which a %EWL of 62% was reported at a follow-up shorter than 1 year [30].  
6.6 CONCLUSION  According to these results, laparoscopic conversion of LAGB to DS seems feasible and effective, despite 1 death. In our experience, laparoscopic conversion of VBG to DS had an unacceptable rate of complications and deaths.  
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7.1 ABSTRACT  

 Background: Morbidity and mortality after bariatric surgery in superobese (body mass index [BMI] > 50 but < 60 kg/m2) and super-superobese (BMI > 60 kg/m2) patients can allegedly be reduced by performing surgery in 2 steps. We report a retrospective study gathered from a prospective database for superobese and super-superobese patients who underwent laparoscopic biliopancreatic diver-sion/duodenal switch (LBPD/DS) after laparoscopic sleeve gastrectomy (LSG) as the first step.  
 Patients and Methods: From October 2004 to June 2010, 31 patients underwent LBPD/DS after LSG. The mean age was 45.8±10.1 years (range 21-64). The mean interval between the 2 procedures was 13.9±8.4 months (range 6-37). At LSG, the mean weight and BMI was 168.8±35.4 kg (range 127-255) and 58.3±6.7 kg/m2 (range 50-74.5). At LBPD/DS, the mean weight, BMI, and percentage of excess weight loss was 136.3±32.6 kg (range 92-220), 47.1±7.2 kg/m2 (range 37.8-64.3), and 31.6±12.2% (range -11.7 to +54.6). At LSG, 26 patients had 43 obesity co-morbidities. Three co-morbidities (6.9%) resolved in 3 patients before the second step of LBPD/DS was performed.  
 Results: The mean operative time was 175.5±60.6 minutes (range 75-285). There were no deaths or conversions to open surgery. Four patients had early complications (1 anastomotic leak, 1 small bowel perforation, 1 case of renal in-sufficiency, and 1 case of pneumonia). The mean hospital stay was 6.6±8 days (range 3-35). All patients, with the exception of 3, were followed up for a mean of 28.8±21.4 months (range 4-71). At follow-up, the mean weight, BMI, and percent-age of excess weight loss (compared with the pre-LSG weight) was 99.4±23.7 kg (range 62-150), 34.5±5.8 kg/m2 (range 24.9-46.3), and 54.8±16% (range 18.9-84.8). A total of 22 obesity co-morbidities (51.1%) resolved in 14 patients. Three patients presented with late complications (1 ventral hernia, 1 case of protein deficiency, 1 anastomotic stenosis).  
 Conclusion: In the treatment of superobese and super-superobese patients with 2-step LBPD/DS, we experienced no deaths and achieved acceptable morbid-ity, considering the high operative risk in this group. This procedure is effective for both weight loss and resolution of co-morbidities.  
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7.2 INTRODUCTION Obese patients with a body mass index (BMI) > 50 kg/m2 or > 60 kg/m2 are termed “superobese” (SO) and “super-superobese” (SSO), respectively. In general, SO and SSO patients are considered high-risk surgical candidates and are reported to have increased morbidity and mortality, even more than severely obese and morbidly obese patients [1-3]. Laparoscopy in bariatric surgery decreases the postoperative pain, parietal trauma, complication rates, and length of stay. Laparoscopic bariatric procedures have been shown to be safe, with low complication and 30-day mortal-ity rates [4]. However, compared with the rates in morbidly obese patients, laparo-scopic bariatric procedures in SO and SSO patients have been associated with significantly greater rates of complications, including the 30-day mortality rates. A variety of bariatric surgery procedures can be performed; however, laparoscopic Roux-en-Y gastric bypass (LRYGB) and laparoscopic biliopancreatic diver-sion/duodenal switch (LBPD/DS) are the only procedures that can be performed in 2 steps [5,6]. Two-step procedures are performed to decrease the postoperative morbidity and mortality. LBPD/DS consists of a restrictive procedure (sleeve gas-trectomy [SG]) and a malabsorptive procedure (biliopancreatic diversion) [7,8]. Long-term follow-up data have shown a percentage of excess weight loss (%EWL) of 75-76% at 12-15 years [9,10]; however, strict follow-up is required to avoid the side effects due to the malabsorption. LBPD/DS remains an uncommon procedure because of the nutritional complications (e.g., anemia, hypoproteinemia, and bone demineralization). Furthermore, the technical complexity required to perform this surgery, especially by laparoscopy, also limits the use of this procedure. Laparo-scopic SG (LSG) can be performed as a stand-alone procedure [11] or as a revision of a previous surgery, such as laparoscopic adjustable gastric banding [12], vertical banded gastroplasty [13], or LRYGB [14]. LSG is a multipurpose bariatric operation [15] that offers the option of a second procedure during follow-up. This is an im-portant consideration because many SO patients remain in the SO or morbidly obese category even after bariatric surgery [16]. In the present retrospective study, we report our experience in treating SO and SSO patients using LBPD/DS after LSG as the first step.  
7.3 PATIENTS AND METHODS  From October 2004 to June 2010, 31 patients (10 men and 21 women) underwent LBPD/DS after LSG. Their mean age was 45.8±10.1 years (range 21-64). The chief inclusion criterion for the use of LSG as a first step was a BMI > 50 kg/m2; patients with a history of bariatric surgery or a preoperative hiatal hernia were excluded. The exclusion criteria for performing LBPD/DS as a second step were a BMI < 35 kg/m2, the presence of SG dilation on barium swallow testing, and gastroesophag-eal reflux on gastroscopy. The mean interval between the 2 procedures was 



Chapter 7 

 95 

13.9±8.4 months (range 6-37). At LSG, the mean weight and BMI was 168.8±35.4 kg (range 127-255) and 58.3±6.7 kg/m2 (range 50-74.5), respectively. Of the 31 patients, 20 had a BMI of 50-60 kg/m2 and 11 had a BMI > 60 kg/m2. At LBPD/DS, the mean weight, BMI, and %EWL was 136.3±32.6 kg (range 92-220), 47.1±7.2 kg/m2 (range 37.8-64.3), and 31.6±12.2% (range -11.7 to +54.6),  respectively  

 
Fig.1 Comparison of weight, BMI, and %EWL at LSG and LBPD/DS  At LSG, 26 patients had 43 obesity co-morbidities, and 3 (6.9%) co-morbidities resolved in 3 patients before the second step of LBPD/DS (Tab.1).   

 7.3.1 SURGICAL TECHNIQUE  First-step LSG was performed using a 34F orogastric bougie. The LBPD/DS proce-dure was initiated by inserting the 12-mm trocar in the upper quadrant of the ab-domen on the left midclavicular line using the Hasson technique. Five additional trocars were placed under view, usually near the same position as the first inser-tion. No efforts were made to dissect the stomach itself. The procedure began with cholecystectomy. The duodenum was subsequently encircled just lateral to the gastroduodenal artery and sectioned by linear stapler blue load. The right colon was freed to ensure more slack to the distal ileum because of the duodenoileo-

(Fig.1).  
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stomy. The common and alimentary limbs were fashioned and measured at 100 cm and 150 cm, respectively. The measurements were made by stretching the bowel along a 25-cm tape. A semimechanical side-to-side ileoileostomy was performed between the alimentary and biliopancreatic limbs, with the final section of the alimentary loop close to this anastomosis. The duodenoileostomy was hand sewn, in 1 layer, using a running suture of absorbable material. The mesenteric defect and Petersen’s defect were closed by pursestring sutures of nonabsorbable mate-rial. The orogastric tube was advanced by the anesthesiologist until it reached the pylorus. A leak test was used to check the duodenoileostomy. The gallbladder was extracted through the 12-mm trocar opening in the left upper quadrant, which was subsequently closed in layers. A drain was left near the duodenoileostomy. A pero-ral methylene blue test was performed on the first postoperative day, and, if nega-tive, the patient was allowed to start a liquid diet on the second postoperative day. Typically, the patient was discharged from the hospital on the fifth postoperative day.  
7.4 RESULTS  The mean operative time was 175.5±60.6 minutes (range 75-285). There were no deaths or conversions to open surgery. Four patients had early complications: 1 anastomotic leak, 1 small bowel perforation, 1 case of renal insufficiency, and 1 case of pneumonia. The mean hospital stay was 6.6±8 days (range 3-35). All pa-tients, with the exception of 3 who refused our follow-up, were followed up for a mean of 28.8±21.4 months (range 4-71). At follow-up, the mean weight, BMI, and %EWL (compared with the pre-LSG weight) was 99.4±23.7 kg (range 62-150), 34.5±5.8 kg/m2 (range 24.9-46.3), and 54.8±16% (range 18.9-84.8), respectively (Fig.2).   

 
Fig.2. Comparison of weight, BMI, and %EWL at LSG, LBPD/DS, and during follow-up  
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A total of 22 obesity co-morbidities (51.1%) resolved in 14 patients (Tab.1). Three patients presented with late complications (1 ventral hernia, 1 case of protein deficiency, and 1 anastomotic stenosis).  
7.5 DISCUSSION  LBPD/DS has been reported to have a 38% complication rate in patients with a BMI of ≥ 65 kg/m2 compared with an 8% complication rate in patients with a BMI < 65 kg/m2 [3]. From these results, LSG in SO or SSO patients was introduced as a first step before a definitive procedure, such as LBPD/DS or LRYGB [17]. The phi-losophy of performing LBPD/DS in 2 steps rests on the potential benefits for both patients and bariatric surgeons. From the patient’s viewpoint, LSG offers the pos-sibility of weight loss and overall improvements in, or even resolution of, obesity-related co-morbidities, and some patients might not require a second bariatric procedure. That said, the second step is usually well tolerated with a smoother recovery. The interval between the first and second procedures allows time for psychological and physical improvements in the patient’s health before additional surgery. From the surgeon’s viewpoint, the severity of postoperative complications can be limited because the 2 procedures affect different parts of the digestive sys-tem, avoiding potentially challenging postoperative situations that are often difficult to manage [18]. Moreover, LBPD/DS can be performed more easily if weight loss has occurred after LSG, and the surgeon also has the potential to evalu-ate patient compliance during follow-up, including possible changes in eating be-haviors. Because compliance with the postoperative regimen is an essential com-ponent of safety after LBPD/DS, this strategy allows one to select those patients for whom there is good evidence of treatment compliance. Considering the frequent development of de novo gastroesophageal reflux disease [19], with or without associated hiatal hernia [20], LBPD/DS can be replaced with the LRYGB procedure as the second step to mitigate this complication. In our department, we offered all SO or SSO patients the option of LBPD/DS as the second step. However, for pa-tients in whom gastroesophageal reflux disease developed after LSG, we proposed LRYGB, in accordance with the published data [21,22]. This strategy was based on the data from Crookes et al. at the Consensus Summit [23], who reported that all 11 patients (100%) who underwent LRYGB were able to discontinue proton pump inhibitors after conversion, but 3 (42.8%) of 7 patients who had undergone LBPD/DS still required proton pump inhibitors after the revision. As a final consid-eration, in the case of SG dilation, we propose repeat SG. All these aspects reflect the absolute need for strict follow-up of patients with an obvious need for a workup before the second stage, including barium swallow testing, gastroscopy, and nutritional and psychological examinations, to better choose the subsequent definitive procedure. We recorded a %EWL of 31.6±12.2% after LSG and before LBPD/DS, with a BMI decrease of 11.2 points, similar to the decrease of 12.2 points 
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previously reported for 2-step LBPD/DS [24]. Aside from surgery, other weight loss strategies can be used to improve the overall patient status before LBPD/DS. Huerta et al. [25] reported that the use of a low-calorie liquid diet (<900 kcal/d) and an exercise program can decrease the BMI by 12.7 points within 11 weeks. A second option for preoperative weight loss is the placement of an endoscopic in-tragastric balloon. In SO patients, this technique has resulted in a %EWL of 7-26.1% with a mean weight loss of 6-26.4 kg [26-28]. However, because the endo-scopic intragastric balloon must be removed after 6 months, a significant risk ex-ists of regaining weight [29]. One study comparing the endoscopic intragastric balloon and LSG in SO patients as a first stage procedure showed a decrease in BMI of 8 versus 16 points, with an achieved %EWL of 24% versus 35%, respectively [30]. In previous reports, the interval between the 2 steps varied from 9 to 27 months [24] to 12 months [21,31] and 15.8 months [32]. Also, the individual inter-ests of the patient and surgeon must be considered in the search for the optimal interval. Our operative time was very close to the 158 minutes reported to perform LRYGB as a second step [17], and it decreased to within the range of 130 [32] to 201 minutes [24] required for second-step LBPD/DS. In the present series of 2-step LBPD/DS, no conversions to open surgery were required, unlike the experi-ence of other investigators [24,32]. Open conversions, however, have been re-ported to have an incidence of 3.4-13.9% in 1-step LBPD/DS [33-35] and 0-9.5% in 1-step LRYGB [36-38]. There is probably a substantial difference between the 2-step and 1-step LBPD/DS. In our overall study design, therefore, we considered it important to prospectively decide to perform LSG as the first step, rather than making this decision perioperatively (e.g., in the case of respiratory problems, renal failure, or difficulty in accessing the duodenum) [35]. In our series, we re-corded a total of 4 early complications (12.9%): 1 anastomotic leak, 1 small bowel perforation, 1 case of renal insufficiency, and 1 case of pneumonia. Similar compli-cations have been reported after single-step BPD/DS in patients of the same class of obesity [39], with a postoperative mortality rate of 7.8% (SSO) and 0% (SO or morbidly obese). Although our mortality rate was nil, mortality rates of 0-2.5% [3,33,34] and 0-4.7% [16,33,34,36,38,40] have been reported in 1-step LBPD/DS and 1-step LRYGB, respectively, for SO and SSO patients. However, our early com-plication rate was between the previously reported range of 6.7% [32] to 29.6% [24] for 2-step LBPD/DS. Similar data were also reported after 1-step LBPD/DS, but the complication rates in those studies ranged from 24% to 45.9% [3,33,35,41], and in 1-step LRYGB, the complication rate was of 2.5-32.2% [16,33,36-38,40]. Our length of stay data reflect the policy of discharging the pa-tient before the end of 1 week, except in the case of complications; for example, 1 of our patients had a lengthened hospital stay, similar to the experience of other investigators [32]. In contrast to previous reports [24,32], none of our patients required a reoperation in the early postoperative period. However, 1 of our pa-tients (3.5%) required a feeding jejunostomy tube for protein deficiency after 7 
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months, and another required reoperation to repair a ventral hernia after 12 months. A third patient presented with stenosis at the duodenoileostomy at 10 months that resolved after 1 session of endoscopic dilation. In terms of weight loss, with a mean follow-up of 28.8±21.4 months, we achieved a %EWL of 54.8±16%. This represents a 20.3-point improvement compared with the results obtained after LSG alone. These data represent the plateau of the weight loss curve after the initial greater weight loss [10]. These data might appear rather low compared with those from reports for both 1-step and 2-step LBPD/DS [3,32-34,42]. These findings closely resemble the post-LRYGB reports for SO and SSO patients [16,33,34,37,38,40]. Obesity-related co-morbidities have been reported to improve or resolve after the first step of LSG, followed by continued improvement after conversion to LRYGB [21,43]. Similarly, Silecchia et al. [44] reported improve-ments and cure of co-morbidities 18 months after LSG as a first step, with cure rates of 62.5% for arterial hypertension, 76.9% for type 2 diabetes, and 56.2% for sleep apnea. Our data did not confirm these results, but they did speak to the effect of second step LBPD/DS, after which the number of resolved co-morbidities in-creased from 3 to 22. Arterial hypertension was resolved in 43.7%, type 2 diabetes in 63.6%, sleep apnea in 66.6%, and joint pain in 70% of our patients. Finally, the second-step LBPD/DS in SO and SSO patients had a comparable effect on co-morbidities as in previous 1-step reports [9].  
7.6 CONCLUSION  In the treatment of SO and SSO patients with 2-step LBPD/DS, we experienced no deaths and obtained acceptable morbidity considering the high operative risk in this group. This procedure is effective in terms of weight loss and the resolution of co-morbidities.  
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8.1 ABSTRACT 

 Background: Roux-en-Y gastric bypass (RYGB) is presently one of the most popular surgical procedures for obesity. One of the possible long-term problems is weight regain, usually after a period of successful weight loss. Weight regain after RYGB can be due to new eating habits, like sweet-eating or grazing, or volume eat-ing because of impaired restriction. This paper reports our experience in patients who presented weight regain after laparoscopic RYGB, because of new appearance of volume eating or hyperphagia, treated by the laparoscopic placement of a non-adjustable silicone ring around the gastric pouch.  
 Patients and Methods: From July 2004 to November 2007, six patients affected by weight regain due to hyperphagic behavior, benefited from revision of RYGB consisting of the placement of a non-adjustable silicone ring loosely encircling the stomach part. Mean weight and body mass index (BMI) at the time of RYGB were 105.0±12.3 kg and 36.3±3.0 kg/m2, respectively, and all patients suffered from obesity-related co-morbidities. After a mean time from RYGB of 26.0±14.2 months, patients presented a weight regain of 4.7±3.4 kg compared with their minimal weight, with a final mean weight, BMI, and percentage of excess weight loss (%EWL) at the time of the silicone ring of 86.0±13.1 kg, 29.5±3.9 kg/m2, and 47.0±24.7%, respectively. Preoperative evaluation for each patient included his-tory and physical examination, nutritional and psychiatric evaluation, laboratory tests, and barium swallow check. Outcome measures included evaluation of the Roux-en-Y construction, operative time, postoperative morbidity and mortality, and weight loss in terms of absolute weight loss, BMI, and %EWL.  
 Results: Any modification of the digestive circuit was evidenced. Mean opera-tive time was 82.5±18.3 min. No operative mortality and no conversion to open surgery were achieved. No postoperative complications were achieved. Mean hos-pital stay was 2.6±1.5 days. After a mean follow-up of 14.0±9.2 months, the six patients presented a mean weight loss of 9.1±2.4 kg, with a final mean weight, BMI, and %EWL of 76.8±13.7 kg, 26.4±4.2 kg/m2, and 70.4±30.4%, respectively. Differ-ence in term of %EWL before and after revision (23.4±5.7) is statistically signifi-cant (p<0.05). There have been no erosions or slippage of the ring during this fol-low-up.  
 Conclusion: One of the possible causes of weight regain after RYGB is the new eating behavior of the patient, one of which is hyperphagia. Treatment of this con-dition can be the placement of a non-adjustable silicone ring loosely fitted around the gastric pouch, which contributes to improved weight loss.   
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8.2 INTRODUCTION Since its description in open surgery in 1966 [1] and by laparoscopy in 1994 [2], Roux-en-Y gastric bypass (RYGB) has become one of the most popular surgical procedures for obesity [3]. In the literature, reports on long-term results (over 10 years) are relatively rare [4-6]. One of the possible long-term complications is the problem of weight regain, usually after a period of successful weight loss. Weight regain after RYGB can be due to increased volume intake from gastric pouch dila-tion, gastro-jejunostomy dilation, or presence of gastro-gastric fistula. It can also be caused by inadequate length of the alimentary limb resulting in reduced malab-sorption, and by changes in eating behavior (sweet-eating, grazing or polyphagia, and volume eating or hyperphagia). Dilation of the gastric pouch and of the gastro-jejunostomy can actually be treated by the application of the endoluminal devices, such as StomaphyX (Endogastric Solutions, Redmond, WA, USA) [7,8], Endocinch (C.R. BARD, Murray Hill, NJ, USA) [9], Spiderman (Ethicon Endosurgery, Cincinnati, OH, USA) [10], and g-prox (USGI Medical) [11,12]. Also attempts to close gastro-gastric fistulas by endoluminal means was tried, but it remained essentially unsuc-cessful with remaining open fistula in 75% of the cases after 1 year [13]. Finally lengthening of the alimentary limb by conversion to distal RYGB seems to result in unacceptable malnutrition [14, 15]. Change of the patient’s alimentary behavior remains an extremely difficult aspect in the case of weight regain after laparo-scopic RYGB. Some patients bypass the intention of the procedure by eating sweets because they are no longer affected by the dumping syndrome and others by eating too frequently, becoming grazers (polyphagia). Due to these dietary flaws, patients can increase their caloric uptake and consequently gain weight. In the case of weight regain caused by volume eating or hyperphagia, a possible treatment can be offered by surgical revision aiming at restoring restriction, hence a non- adjust-able silicone ring can be loosely fitted around the gastric pouch, as reported for more than 17 years by Dr. Mal Fobi in the procedure of banded RYGB [16]. This paper reports our experience in patients submitted to RYGB, presenting weight regain due to hyperphagia. Treatment was the laparoscopic placement of a non-adjustable silicone ring around the gastric pouch.  
8.3 PATIENTS AND METHODS  From July 2004 to November 2007, six patients (all females) underwent consecu-tively revision of RYGB consisting of placement of the non-adjustable silicone ring (Bariatric Solution, Kaltenbach, Switzerland) around the gastric pouch. The indi cat ion was new hyperphagic behavior with resulting weight regain. The mean age at the time of the revision was 37.8±11.2 years. Mean weight and body mass index (BMI) at the time of RYGB were 105.0±12.3 kg and 36.3±3.0 kg/m2 respectively, and all patients suffered from obesity-related co-morbidities (six HTA, one degen-



Chapter 8 

 107 

erative joint disease). RYGB had been performed in three of patients as conversion from a previous adjustable gastric banding (AGB) (two) or vertical banded gastro-plasty (one). After a mean time from RYGB of 26.0±14.2 months, all six patients achieved a weight regain of 4.7±3.4 kg compared to their lowest weight, with a final mean weight, BMI, and percentage of excess weight loss (%EWL) at the time of silicone ring of 86.0±13.1 kg, 29.5±3.9 kg/m2, and 47.0±24.7%, respectively. Preoperative evaluation for each patient included history and physical examina-tion, nutritional and psychiatric evaluation, laboratory tests, and barium swallow check. Surgeon discussed the surgical options with each patient, mentioning the limited literature data regarding the use of a non-adjustable silicone ring or AGB as treatment for weight regain after RYGB. Outcome measures included evaluation of the Roux-en-Y construction, operative time, postoperative morbidity and mortal-ity, weight loss in terms of absolute weight loss, BMI, and %EWL. Statistical analy-sis was mainly descriptive; observed distributions are reported using summary parameters: mean and standard deviation for each variable analyzed (all variables being continuous). Distributions of %EWL were compared before and after the ring’s insertion using exact Wilcoxon signed-ranks test.  8.3.1 SURGICAL TECHNIQUE  Abdominal insufflation pressure was set at 15 mmHg. Five trocars were used and placed as follows: a 10-mm trocar 20 cm below the xyphoid process for the 30° angled laparoscope, a 5-mm trocar on the left anterior axillary line, a 12-mm trocar on the left mid-clavicular line between the first and the second trocars, a 5-mm trocar on the right mid-clavicular line, and a 5-mm trocar below the xyphoid proc-ess. Adhesiolysis between the liver, gastric pouch, and gastrojejunostomy was performed with the hook electrocautery, until clear identification of these struc-tures was obtained. The anatomy of the RYGB and the alimentary loop length were checked. The gastrojejunostomy was located, and carefully freed from the gastric remnant avoiding any devascularization. The vertical part of the gastric pouch was separated from the gastric remnant and from the greater omentum and freed from the left crus. A tunnel was fashioned from medially to laterally through the lesser sac dorsal to the gastric pouch, just cranial to the gastrojejunostomy level. The circumference of the gastric pouch at the level of the tunnel was measured and a silicone non-stretchable radiopaque ring was selected. The ring was introduced into the abdomen through the 12-mm trocar (Fig.1) and passed through the tunnel, thus cranial to the level of the gastrojejunostomy (Fig.2).    
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Fig.1 Non-adjustable silicone ring  

 
Fig.2 Placement of the non-adjustable silicone ring around the gastric pouch  The protective latch covers of the ring were retrieved and the ring was gently auto-locked. Finally, the ring was fixed to the gastric pouch by resorbable sutures (Vicryl 2/0) (Figs.3 and 4).     
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Fig.3 Final view of the procedure  

 
Fig.4 Upper gastrointestinal gastrografin swallow on first postoperative day 
8.4 RESULTS  Barium swallow did not evidence any gastric pouch dilation. RYGB had been per-formed, in six patients, with an antecolic antegastric construction, and in one with a retrocolic antegastric technique; in all cases, the alimentary limb appeared to measure 150 cm. A silicone ring of 6.5 cm was elected in two patients and of 7 cm in the remaining four. Mean operative time was 82.5±18.3 min. There were no 
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operative mortality and conversion to open surgery. No postoperative complica-tions were achieved. Mean hospital stay was 2.6±1.5 days. After a mean follow-up of 14.0±9.2 months, the six patients presented a mean weight loss of 9.1±2.4 kg, with a final mean weight, BMI, and %EWL of 76.8±13.7 kg, 26.4±4.2 kg/m2, and 70.4±30.4%, respectively (Fig.5).   

 
Fig.5 A comparison of weight loss, BMI, and %EWL after the ring revision   Difference in term of %EWL before and after the ring’s insertion (23.4±5.7) is sta-tistically significant (p<0.05). No erosions or slippage of the silicone ring has been observed during this follow-up.  
8.5 DISCUSSION  Different causes can contribute to weight regain after RYGB. One of them is new eating behavior, characterized by volume eating or hyperphagia. Nutritional coun-seling can be advised in order to reduce weight with a prescribed diet [17], but more often than not will fail in the classically poorly compliant bariatric patient. In some patients, restriction fades with time, which allows the patients to consume larger meals, becoming hyperphagic. Trying to obtain a new restriction with a ring around the gastric pouch seems a reasonable option. The idea of the placement of a non-adjustable silicone ring in patients already submitted to RYGB, stems from the Fobi technique in banded RYGB [16,18]. Superior results of the banded RYGB ver-sus standard RYGB, in terms of %EWL at 3 years, 73.4% versus 57.7% [19], can support the option to band a RYGB as a second procedure in the case of insufficient weight loss or weight regain. Banding can be achieved by placement of an AGB around the gastric pouch by laparoscopy [20,21] or by open access [22]. As Bessler et al. recently presented, 22 patients submitted to AGB after RYGB, had a mean 
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%EWL at 1, 2, 3, 4, and 5 years respectively of 29%, 43.5%, 51%, 33%, and 34% [23]. Gobble et al., using a similar technique, reported a mean %EWL of 20.8±16.9% after a mean of 13.2±10.3 months in 11 patients [21]. Chin et al. con-firmed a mean %EWL of 24.3% at 1 year in 8 patients and 48.7% at 2 years in 5 patients [22]. These encouraging results are similar to ours during a similar follow-up period. In our series, however, the band we used was not adjustable. We believe this constitutes a significant difference. The circumference of the silicone ring which we placed was chosen between 6.5 and 7.0 cm, in order to surround the gastric pouch in a loose manner. Whereas the AGB is supposed to be adjusted until ‘optimal restriction’ is achieved [20-23], the non-adjustable silicone ring does not constrict the pouch, but rather reduces the compliance of the latter, interrupting the propulsive wave aiming for evacuating the food bolus. The diameter of the band that we used varied between 2.7 and 2.9 cm. Since the ring was placed in a strictly perigastric position, it is likely to be less restrictive than an even non-inflated AGB, because the latter is placed around substantially more tissue with the pars flaccida technique [24] (inner diameter in a non-inflated low pressure band is ∼2.9 cm). The loose non-adjustable silicone band causes slower emptying of the pouch into the alimentary loop. Proof for this can be found in patients who suffer from symptomatic postprandial hypoglycemia and who significantly benefit from placement of a silicone ring through slower gastric emptying [25]. Possible compli-cations related to the use of AGB or non-adjustable silicone ring are erosion and slippage of the device, as reported with the standard procedure of AGB [26] or banded RYGB [27]. In our series and in others’ [20-23], there was no evidence of either of these complications. The suture-fixation of the ring to the pouch, as de-scribed here, could contribute to reducing the incidence of the slippage. Despite the small size of our patient sample and the short follow-up, our results seem to demonstrate the safety and efficacy of placement of a non-adjustable silicone ring as a rescue operation for weight regain in patients who experience volume in-crease after laparoscopic RYGB.  
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9.1 ABSTRACT 

 Background: Weight regain after Roux-en-Y gastric bypass (RYGB) is one of the possible complications bariatric surgeons are confronted with. An option for en-hancing weight loss is the conversion of RYGB into distal RYGB (DRYGB), which is a malabsorptive procedure. We report the technical strategy and the preliminary outcomes of conversion of RYGB to DRYGB by laparoscopy.  
 Patients and Methods: Between April 2005 and November 2009, 7 patients benefited from laparoscopic conversion of RYGB to DRYGB for weight regain main-ly due to a new dietary behavior, namely, polyphagia (eating too frequent meals). At the time of RYGB, the mean weight and BMI was 120.5±26.4 kg and 43.2±6.7 kg/m2, respectively. Five patients suffered of obesity-related comorbidities. Mean interval time between RYGB and conversion was 41±15.9 months. At the time of conversion, the mean weight, BMI, % excess weight loss were 100.7±19.8 kg, 36.1±4.8 kg/m2, and 33.7±12.1%, respectively. Obesity-related comorbidities at that time affected 4 patients.   Results: Mean operative time was 122.1±34 minutes. There were no conver-sions to open surgery and no mortality. Postoperatively, 1 patient suffered of a bleeding. Mean hospital stay was 4.7±2.5 days. After a mean follow-up of 19±23.7 months, the mean weight, BMI, and % excess weight loss was 82.5±19.7 kg, 29.5±5.3 kg/m2, and 57.6±8.1%, respectively. Obesity-related comorbidities re-mained unchanged after the conversion in the 4 patients. One patient required a surgical reoperation for internal hernia.  
 Conclusion: Conversion of RYGB to DRYGB for weight regain can safely be per-formed by laparoscopy, with satisfactory early results.  
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9.2 INTRODUCTION Roux-en-Y gastric bypass (RYGB) is a common procedure for morbid obesity, and midterm excess weight loss (EWL) is reported to be 43-68.1% [1-3]. Weight regain is one of the possible long-term complications. Possible causes of weight regain after RYGB can be related to technical failures as gastric pouch dilation, gastroje-junal anastomosis dilation, and development of gastro-gastric fistula. More often than not, weight regain depends on new dietary behavior of the patient. Treatment will take into account the cause of weight regain, with consequent proposal of revi-sional surgery by laparoscopy [4,5] or endoluminal [6-9]. As with other bariatric procedures, patients after RYGB frequently develop new dietary habits as hyper-phagia, polyphagia, or sweet eating. In presence of hyperphagia (volume eating or eating too large meals), treatment can consist in increasing the restriction com-partment, by placing around the gastric pouch an adjustable gastric band [10-12] or a nonadjustable ring [13]. In the presence of polyphagia (eating too frequent meals or grazing), a conversion to malabsorptive procedures can be proposed [14]. In case of increased caloric intake by sweet eating, a conversion to malabsorptive procedures such as duodenal switch (DS) could be proposed as well [15]. Obvi-ously, the nutritionist’s counseling constitutes an important part of the multidisci-plinary consultation, since mental disorders, such as binge eating and night eating disorders, must be ruled out. Consequently, it is our attitude, in absence of mental disorders [16], to offer conversion to distal RYGB (DRYGB) in patients with RYGB presenting weight regain due to a new polyphagia diet. In this retrospective study we report the technical strategy and the preliminary outcomes of the conversion of RYGB to DRYGB by laparoscopy, in a selected group of patients presenting weight regain due to de novo polyphagia behavior.  
9.3 PATIENTS AND METHODS  Between April 2005 and November 2009, 7 patients (5 females and 2 males) benefited from laparoscopic conversion of RYGB to DRYGB. The patients were informed of the new digestive circuit, of main advantage in term of weight loss and disadvantages in term of increased flatulence, bloating, and frequency of bowel movements. Reason of conversion was weight regain, predominantly due to a new dietary behavior, such as polyphagia, diagnosed at the nutritionist’s counseling. The psychologist’s counseling ruled out mental disorders. The rest of the multidis-ciplinary consultation (gastroenterologist and radiologist) performing preopera-tive gastroscopy and barium swallow excluded technical causes for weight regain. At the time of RYGB, the mean weight and BMI was 120.5±26.4 kg (range 87-161) and 43.2±6.7 kg/m2 (range 33.2-52.4), respectively. Obesity-related comorbidities affected 5 out of 7 patients, including arterial hypertension (2), type 2 diabetes (2), sleep apnea (2), and degenerative joint diseases (1). Mean age at the time of con-
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version was 51.8±11.2 years (range 38-71). Mean interval time between RYGB and conversion was 41±15.9 months (range 22-66). In this interval time, the extreme achieved weight, BMI, and %EWL was 91.1±18.2 kg (range 67-115), 34.4±6.1 kg/m2 (range 25.5-43.8), and 49.1±14.5% (range 24.3-66.6), respectively. At the time of conversion, the mean weight, BMI, and %EWL were 100.7±19.8 kg (range 75-129), 36.1±4.8 kg/m2 (range 28.6-44.6), and 33.7±12.1% (range 12.1-46.1), respectively. Four out of 7 patients suffered from obesity-related comorbidities, including arterial hypertension (1), type 2 diabetes (1), sleep apnea (1), and de-generative joint diseases (1). The main objective of our study was to describe the feasibility of our technique by laparoscopy and to document whether the conver-sion we used might lead to some success in terms stopping weight regain and re-inducing further weight loss. Our sample size was small preventing us to carry out any statistical inference. We therefore used descriptive statistical methods. We reported frequency tabulations for categorical variables and mean and standard deviation as summary parameters of the observed distributions of continuous covariables or outcomes. The main criteria of evaluation was the %EWL calculated on the basis of the initial weight before the procedure of RYGB. The ideal weight for evaluation of %EWL was set at a BMI of 22 kg/m2. We also reported graphical representations of means of continuous outcomes during the first follow-up period and the second follow-up period.  9.3.1 SURGICAL TECHNIQUE  The patient was positioned supine with the legs apart and with both arms in ab-duction (French position). The surgeon stood between the patient’s legs, the cam-era-person to the patient’s right, and the assistant to the patient’s left. The proce-dure started with the insertion in the abdomen of the first 12-mm trocar using the Hasson technique on the left upper quadrant midclavicular line. Three additional trocars were placed under view, usually at the same position as in the original surgery: a 10-mm trocar some 20 cm below the xyphoid process, a 5-mm trocar on the right midclavicular line on the same horizontal line, and a 5-mm trocar just distal to the xyphoid process (Fig.1). The procedure started by identification of the gastrojejunostomy, after adhesioly-sis between the abdominal wall and Roux limb, and between the left liver lobe and the gastrojejunostomy. Once the anastomosis identified, the Roux limb was meas-ured precisely by stretching the bowel along a 25-cm tape. The jejunojejunostomy came into view and each limb was marked at this level using 3 differently colored stitches, to identify the Roux, the biliary, and the common limbs. The Roux limb proximal to the jejunojejunostomy was sectioned by a firing of a linear stapler blue load (EndoGIA; Covidien, New Haven, CT) (Fig.2a).    



Journal of Laparoendoscopic & Advanced Surgcial Techniques 2011;21(1):19-23 

 118 

 
Fig.1 Placement of the abdominal trocars  

  
Fig.2 Schematic illustration of the conversion of RYGB to DRYGB: transposition of the distal end of Roux limb (a) so as to reach a total of 300 cm including the previous Roux limb and the new common limb (b)  The patient, camera-person, and assistant now moved to the patient’s left. The ileocaecal valve was identified and the small bowel measured so as to reach a total 
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of 300 cm, including the previous Roux limb. At that level, a new side-to-side linear mechanical jejunojejunostomy (one firing of linear stapler white load and two 2/0 polydiaxone running sutures for the openings closure) was performed between the Roux and the new common limbs (Fig.2b).  The newly created mesenteric defect was closed by a nonabsorbable purse string suture (1 polypropylene). Cholecystectomy was performed as well, and the gallbladder retrieved by the left 12-mm upper quadrant trocar. The latter was closed in layers. The patient was allowed to a liquid diet on the first postoperative day, and typically was discharged from the hospital with a protein-rich diet.  
9.4 RESULTS  Peroperatively the Roux limb length appeared to measure exactly 150 cm, except in 1 patient where it was 110 cm. Gallbladder was still present at the time of the revision in 3 out of 7 patients; hence, cholecystectomy was performed in these latter patients. The internal hernia sites were systematically closed in all patients. Mean operative time was 122.1±34 minutes (range 90-180). There were no con-versions to open surgery, and no mortality. During the postoperative course, 1 patient (14.2%) suffered a significant abdominal bleeding, treated by blood trans-fusions. Mean hospital stay was 4.7±2.5 days (range 2-10). All patients were fol-lowed-up by office visits, with complete blood test, including albumin and protein level. After a mean follow-up of 19±23.7 months (range 2-56), the mean weight, BMI, and %EWL was 82.5±19.7 kg (range 52-105), 29.5±5.3 kg/m2 (range 19.8-37.2), and 57.6±8.1% (range 50-120.6), respectively (Fig.3).   

 
Fig.3 Comparison of weight, BMI, and % excess weight loss (%EWL) at RYGB, at extreme values before the conversion to DRYGB, at the conversion, and at follow-up (mean values) 
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No protein malnutrition or hepatic function failures were evidenced during this follow-up time, but all patients referred an increased flatulence and frequency of bowel movements. Frequency bowel movement was mostly influenced by the die-tary, increasing with fat-rich diet. Obesity- related comorbidities affecting the 4 patients before the conversion remained unchanged during this follow-up time. One patient (14.2%) presented a late complication consisting of intestinal occlu-sion due to internal hernia, which required surgical reoperation.  
9.5 DISCUSSION  Provided mental disorders were ruled out, patients submitted to RYGB presenting weight regain due to new eating behavior such as polyphagia can benefit from conversion to DRYGB. The procedure of DRYGB was first reported to induce better weight loss than the standard RYGB in super-obese patients, in a randomized trial [17]. The same authors also reported the conversion of RYGB to DRYGB for failures in superobese patients, and achieved a %EWL of 67±5% and 69±5% at follow-up of 3 and 5 years, respectively [18]. In this latter study, in 22 patients the revision included creation of a Roux limb of 145 cm and a common limb of 150 cm, whereas in 5 patients Roux limb of 200 cm and common limb of 50 cm were created. The reason of lengthening of the common limb in 22 out of 27 patients was mainly based on the development of severe protein-calorie malnutrition during follow-up. In our department we adopted a similar technique as reported by Sugerman et al. [18]. We created a total Roux and common limbs length of 300 cm. In our study, enrolling a smaller number of patients, we recorded a %EWL of 57.6±8.1% at a mean follow-up of 19±23.7 months, which is quite similar to that reported of 61±4% at 1 year by Sugerman et al. [18]. A similar revision with quite similar di-gestive construction was also reported by Fobi et al. [19], who revisioned 65 pa-tients from RYGB to DRYGB. The authors reported a decrease of BMI from 41.8 to 34.6 kg/m2 after more than 1 year of follow-up. This is higher than our mean BMI of 29.5±5.3 kg/m2, but this must be weighed against BMI level at the time of the conversion, and take into account the small series of our patients. Obviously, the increased weight loss after the revision is related to the addition of a malabsorp-tive process, which, on the other hand, can lead to protein malnutrition as late complication. Both Sugerman et al. [18] and Fobi et al. [19] reported late protein malnutrition, in 4 (18.1%) and 15 patients (23.2%), respectively. Furthermore, Brolin et al. corroborated these findings later [14]. Our follow-up time is one of the major weak aspects of the article, and could explain way in this limited time we did not record any proteins deficiency. On the other hand, other side effects, such as increased flatulence and frequency of bowel movements, were achieved in our patients. Interesting seems the increase of frequency bowel movement mostly related to the dietary type, especially fat-rich diet as it usually occurs in patients with other malabsorptive procedures as biliopancreatic diversion or DS. Techni-
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cally speaking, it is our strategy to start by a limited adhesiolysis in the left upper quadrant, just sufficient to obtain vision of the proximal end of the Roux limb and gastro-jejunostomy, so as not to jeopardize the vascularization of this area. Then, the Roux limb is measured precisely allowing exact measurement of the new entire length of active bowel of 300 cm. It is mandatory to be able to recognize all three components at all times during surgery. This is the reason for placing different colored stitches on the loops of the three components at the jejunojejunostomy (distal end of the Roux limb, distal end of biliary limb, and proximal end of the old common limb). Placement of the marked stitches is extremely helpful because the measurement of the new common limb and the new jejunojejunostomy are per-formed using a different position of the surgeons (at the patient’s left), which leads to confusion. The distal end of the Roux limb has to be sectioned close to the jeju-nojejunostomy, taking care to avoid stenosis. Finally, it is mandatory to close the new mesenteric defect, which is usually large and sometimes appears difficult to close, if exposure is not sufficient. Our operative time highly depends on the some-times lengthy adhesiolysis, but overall it is the measurement of the Roux and the new common limbs, which take the most time. Moreover, time to perform chole-cystectomy, where it is present, has to be counted as well. We recommend per-forming cholecystectomy during this type of revision, because in 50% of the pa-tients submitted to DRYGB, another revision was necessary for the development of cholecystitis [18]. In our study we recorded only one early complication as bleed-ing, which was medically treated. Consequently, hospital stay was longer in this latter patient. Usually, however, since the procedure involves just the dismanteling of the jejunojejunostomy and the manufacturing of a new anastomosis in another segment of the small bowel, the hospital stay is kept short. Anyway, other possible early complications, such as leaks, small bowel obstruction, or wound infection, can contribute to quite longer hospital stay [19]. Obesity-related comorbidities, affecting 4 out of our 7 patients at the time of the revision, remained unchanged during this follow-up, which is remarkable considering the satisfactory weight loss. In this selected series of patients, we registered one late complication. Six months after the revision, the patient presented an intestinal occlusion due to internal hernia, which required a resection of the biliary limb by open surgery. This com-plication, well reported after the procedure of primary RYGB [20], could become very dangerous in this category of patients, especially when the bowel resection includes the common or Roux limbs length, which are critical. Moreover, these data confirm that despite closure of the defect, as it was for our patient, the risk of the defect to open always persists [21]. In conclusion, conversion of RYGB to DRYGB for weight regain can safely be performed by laparoscopy, with satisfactory early results.  
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10.1 ABSTRACT 

 Background: Weight loss issues are one of the problems that can affect patients after undergoing bariatric surgery. We report the feasibility, safety and prelimi-nary outcomes of laparoscopic conversion of Roux-en-Y gastric bypass (RYGB) to sleeve gastrectomy (SG), as a first step of duodenal switch (DS), for insufficient weight loss or weight regain.  
 Patients and Methods: Between August 2007 and November 2009, four patients benefited from laparoscopic conversion for insufficient weight loss or weight re-gain, mainly due to a new dietary behaviour such as sweet eating. At the time of RYGB, the mean weight and body mass index (BMI) was 118.5±32.8 kg and 43.2±8 kg/m2, respectively. The mean interval time between RYGB and conversion to SG was 36.7±15.6 months. At the time of conversion, the mean weight, BMI, % excess weight loss (%EWL) and % excess BMI loss (%EBMIL) was 101.7±24.7 kg, 37.3±6.6 kg/m2, 27.5±11.8 % and 26.5±12 %, respectively. The procedure involved the dismantling of both anastomosis, performance of SG before restoration of gas-tric continuity, and new small bowel anastomosis.  
 Results: Mean operative time was 233.7±46.4 min. There were no conversions to open surgery and no mortality. One patient developed a gastric fistula. Mean hospital stay was 20.2±17.9 days. After a mean follow-up of 11±12.8 months, the mean weight, BMI, %EWL and %EBMIL was 81±12.1 kg, 30.3±5.1 kg/m2, 59.3±31.5 % and 42.3±34.5 %, respectively. During follow-up, one patient under-went the second step of DS.  
 Conclusion: Laparoscopic conversion of RYGB to SG is feasible and safe despite the development of gastric fistula. Weight loss is increased, leaving the patients in better conditions to undergo the second step of DS.   



Obesity Surgery 2011;21(4):517-523 

 126 

10.2 INTRODUCTION Laparoscopic Roux-en-Y gastric bypass (RYGB) is one of the most common bariat-ric procedures performed, and is reported to offer at mid-term a % excess weight loss (%EWL) of 43-68.1 % [1-3]. Laparoscopic sleeve gastrectomy (SG) is actually becoming a popular procedure for morbid obesity [4,5], achieving a %EWL of 48.5±8.7 % after the first 4 years [5]. %EWL after duodenal switch (DS) is reported to be of 68.9 % after more than 10 years [6]. Weight loss issues (either too much weight or too little weight loss) or weight regain after initial successful weight loss, are a few of the negative aspects that can affect patients after undergoing bariatric surgery. Weight regain after RYGB can be related to technical failures or to new dietary behaviour. Technical causes of weight regain can be gastric pouch dilation, gastrojejunostomy dilation and development of gastro-gastric fistula. Patients who undergo RYGB frequently develop new alimentary habits like hyperphagia, poly-phagia or sweet eating. Hyperphagia, which means volume eating (eating too large meals), will logically be treated by increasing restriction by placement of an ad-justable gastric band [7-9], or a non-adjustable ring [10] around the gastric pouch. Polyphagia, which means grazing (eating too frequent meals), can logically be treated by conversion of RYGB to a malabsorptive procedure like distal RYGB (DRYGB), or DS performed in two steps. A new mixed alimentary behaviour, char-acterized by grossly increased caloric intake, will be treated by conversion to SG, leaving the probability of adding a significant malabsorption consequent by the second step of DS. The authors report the feasibility, safety and preliminary out-comes of laparoscopic conversion of RYGB to SG, performed as a first step of DS, for insufficient weight loss or weight regain mainly related to a new sweet-eating behaviour.  
10.3 PATIENTS AND METHODS  Between August 2007 and November 2009, four patients (all females) benefited from laparoscopic conversion of RYGB to SG. Their mean age was 42±14.7 (range 26-56) years. Multidisciplinary consultation, involving psychological counseling, gastroscopy and barium swallow, permitted us to rule out mental disorders (as binge eating or night eating) as well as technical failures. In addition, the nutrition-ist’s counseling reported a new eating pattern, namely, sweet-eating. At the time of RYGB, the mean weight and body mass index (BMI) was 118.5±32.8 kg (range 90-152) and 43.2±8 kg/m2 (range 35-52), respectively. Two patients suffered from obesity-related co-morbidities (one from arterial hypertension and one from type 2 diabetes mellitus). The mean interval time between RYGB and conversion to SG was 36.7±15.6 (range 17-55) months. In this interval, the extreme achieved weight, BMI, %EWL, % excess BMI loss (%EBMIL) was 90.7±32.4 kg (range 53-130), 33.2±7 kg/m2 (range 20.5-44), 52.9±43.2 % (range 15.5-111.7) and 
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52.5±43.4 % (range 15.3-111.5), respectively. At the time of conversion, the mean weight, BMI, %EWL and %EBMIL was 101.7±24.7 kg (range 80-130), 37.3±6.6 kg/m2 (range 31-44), 27.5±11.8 % (range 15.5-41.8) and 26.5±12 % (range 15.3-41.6), respectively. The obesity-related co-morbidities were resolved in both pa-tients. The main objective of our study was to describe the feasibility of our tech-nique, and to document whether the conversion we used might lead to tangible effects in terms of stopping weight regain and reinducing further weight loss. Due to our study design, which features a small series of cases, we used descriptive statistical methods. We reported frequency tabulations for categorical variables and mean and standard deviation as summary parameters of the observed distri-butions of continuous covariables or outcomes. The main criteria of evaluation were %EWL and %EBMIL calculated on the basis of the initial weight before RYGB. The ideal weight for evaluation of %EWL and %EBMIL was set at a BMI of 22 kg/m2. We also provide graphical representations of means of continuous out-comes after the first follow-up period and the second follow-up period. Due to the narrative nature of the study and its extremely limited sample size, no inferential statistical analysis was carried out.  10.3.1 SURGICAL TECHNIQUE  The patient was positioned supine with the legs and both arms in abduction (French position). The surgeon stood between the patient’s legs, the person hold-ing the camera was to the patient’s right and the assistant to the patient’s left. The procedure started by inserting the first 12-mm trocar, using the Hasson technique, on the mid-clavicular line in the left upper quadrant. Four additional trocars were placed under direct intraperitoneal view, usually at the same position as for the original surgery: a 5-mm trocar on the left anterior axillary line at 5 cm distal to the costal margin, a 10-mm trocar at some 20 cm below the xyphoid process, a 12-mm trocar on the right mid-clavicular line on the same horizontal line, and a 5-mm trocar just distal to the xyphoid process. The alimentary loop was identified, and adhesions between the parietal peritoneal sheet and the greater omentum and/or small bowel, and between the left liver lobe and the gastrojejunostomy were sev-ered (great care was taken to prevent damage to the hepatic capsule). At this stage, both the diaphragmatic crura were clearly identified and separated from the esophagus. In case of crural diastasis or incipient hernia, hiatoplasty was per-formed by passing one or two figure-of-eight sutures with 1 polypropylene. The gastric remnant was separated from the adhesions with the gastric pouch and gastrojejunostomy by stapling. Green loads were used (EndoGIA, Covidien, New Haven, CT, USA) considering tissue thickness. The gastric pouch was sectioned by a firing of linear stapler green load, just proximal to the anastomosis in healthy tis-sue, and extreme care was taken not to devascularize the little stomach pouch, since it usually survives on just one or two branches of the left gastric artery (Fig.1).  
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Fig.1 Dismantling of the previous gastrojejunostomy on the gastric side  The fundus of the gastric remnant was subsequently freed from top to bottom along the greater curvature, down to the level of the body of the stomach. At this level, the body of the gastric remnant was transected from lateral to medial by firings (usually two) of linear stapler green load (Fig.2).   

 
Fig.2 Fundectomy of the gastric remnant  
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The gastric pouch was opened on its posterior side, and the remaining upper pole of gastric remnant on its anterior side (Fig.3),   

 
Fig.3 Opening of the gastric pouch and gastric remnant to accom-modate the orogastric bougie  in order to accommodate a 34-Fr orogastric bougie, pushed down at this time by the anesthesiologist. The orogastric bougie was advanced towards the pylorus, permitting us to complete the SG, by stapling the antrum with multiple firings of linear stapler green load alongside the tube (Fig.4).   

 
Fig.4 Resection of the gastric antrum to complete sleeve gastrec-tomy, after placement of an orogastric bougie and before the restoration of the gastric continuity 
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After this step, the continuity of the stomach was established by a manual gastro-gastrostomy between the gastric pouch and the gastric remnant, performed by two 1 polydiaxone (PDS) running sutures (Fig.5).   

 
Fig.5 Restoration of the gastric continuity through a manual gastrogastrostomy between the gastric pouch and the gastric remnant  The jejunojejunostomy was localized and the alimentary, biliary and common limbs were identified. The anastomosis was dismantled by firings of linear stapler blue load, in an attempt to duplicate the original staple line and certainly not to impinge on the distal end of the alimentary limb (Fig.6).   

 
Fig.6 Dismantling of the previous jejunojejunostomy (more on the biliary limb) 
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A linear stapler white load anastomosed the proximal end of the alimentary limb and the distal end of the biliary limb, and the enterotomy was closed by two 2/0 PDS running sutures. The blind loop of the biliary and alimentary limbs was re-sected after completion of the new jejunojejunostomy (Fig.7).   

 
Fig.7 Restoration of the small bowel continuity through a new jejunojejunostomy, performed between the previous alimentary proximal end and the previous biliary distal end  The mesenteric window, created at the time of RYGB, was closed using purse string of 1 polypropylene, thereby re-establishing the original anatomy. The gastrointes-tinal continuity was checked by insufflation of compressed air through the orogas-tric bougie. Two drains were left in the abdominal cavity near the gastrogas-trostomy and the body of the stomach. The specimen was retrieved from the ab-domen by enlarging the left 12-mm upper quadrant trocar, which was subse-quently closed in layers. A methylene blue swallow was realized on the first post-operative day, and if negative a liquid diet was started on the second postoperative day. The patient was discharged on a pureed diet on the fifth postoperative day, and a normal diet was started at the 3rd postoperative month.  
10.4 RESULTS  The mean operative time was 233.7±46.4 min (range 195-300). There were no conversions to open surgery and no mortality. In all patients, gastric continuity was fashioned with a manual anastomosis and small bowel continuity with a side-to-side linear mechanical. One patient (25%) developed a fistula at the site of the gastrogastrostomy. Mean hospital stay was 20.2±17.9 days (range 5-40). All pa-tients were followed up by office visits, and after a mean follow-up of 11±12.8 
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(range 3-30) months, the mean weight, BMI, %EWL and %EBMIL was 81±12.1 kg (range 63-90), 30.3±5.1 kg/m2 (range 24.5-37), 59.3±31.5 % (range 12.9-82.3) and 42.3±34.5 % (range 6.2-80.7), respectively (Fig.8). During this follow-up, one pa-tient underwent the second step of DS.   

 
Fig.8 Comparison of weight, BMI, %EWL, %EBMIL at RYGB, at extreme values before the conversion to SG, at the conversion to SG, and at followup (mean values) 
10.5 DISCUSSION  Obese patients are strongly encouraged to undergo follow-up by multidisciplinary counseling, involving psychologist, nutritionist and surgeon. In the years after surgery, patients often deny a newly developed eating behaviour. In case of insuffi-cient weight loss or weight regain, the culprit is, more often than not, abuse of sweets. Patients with RYGB consuming large amount of fast carbohydrates can initially be confronted with dumping syndrome, which is considered helpful in an effort to lose weight [11]. This symptom, if at all present, usually disappears with time because of body adjustment. Abuse of sweets can be confirmed in laboratory findings with increased levels of cholesterol, especially LDL cholesterol [12] and nonalcoholic fatty liver disease [13]. Patients with this new behaviour will no be longer deterred from eating sugars, but usually become clinically symptomatic (fatigue, drowsiness, neurologic symptoms). The first treatment for this condition is obviously trying to correct the unhealthy dietary change, but if these measures do not suffice, medical treatment with insulin-modulating agents like acarbose or glyclaside should be tried. Surgical options are aiming at delaying gastric pouch emptying like placement of the Fobi ring around the gastric pouch [14] or gastric 
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pouch restriction by endolumenal approach [15]. The treatment of sugar consump-tion-linked symptoms is essential since this behaviour can bring the patients at risk of developing conditions caused by excessive insulin production or improved insulin sensitivity [16]. In extreme cases, this latter condition can lead to sympto-matic hyper-insulinemic hypoglycemia [17], or in contrast, because of combustion of insulin stocks, to insulinopenic diabetes. Finally, the hyperinsulinemic status is reported to possibly evolves into beta-cell hyperplasia [18] and even nesidio-blastoma [19]. Hence, patients with RYGB presenting insufficient weight loss or weight regain mainly due to a new sweet eating pattern who do not respond to dietary and medical treatment, need to undergo another operation. A valuable option is to convert the procedure of RYGB to a restrictive procedure, which does not bypass the duodenum [20,21]. Symptomatic dumping syndrome without post-prandial hypoglycemia needs to be approached differently. This condition has to be treated by dietary efforts in close consultation with a nutritionist, and medical treatment with serotonin antagonists or somatostatin analogs can be attempted. In case of unsuccessful results and/or persisting symptomatic dumping syndrome, surgical procedures aiming at delaying gastric pouch emptying [14,15] or conver-sion of RYGB to the original anatomy can be proposed [22]. This latter option is obviously associated to the risk of weight regain, which again can be resolved with the next malabsorptive procedure. It is our belief that during revision of RYGB to SG, the sequence of the different steps performed for the restoration of the gastric continuity is critical. The gastric pouch and gastrojejunostomy have to be exposed completely, in preparation for the gastrogastrostomy. In order to perform SG satis-factorily, the gastric remnant needs be resected at the level of the fundus and body, as well as at the antrum after the placement of the orogastric bougie towards the pylorus. These steps allow performing a narrow SG, similar to SG performed as a primary bariatric procedure. We prefer to fashion the gastrogastrostomy manu-ally, because linear anastomosis can be difficult when the size of the pouch is small, and circular anastomosis can be complicated by stenosis as reported in 25% of patients [23]. Early complications such as fistula and stenosis at the gastrogas-trostomy due to ischemia, remain a constant worry. One of our patients developed a gastric fistula, probably related to poor vascularization of the gastric pouch. Hence, it is mandatory to maximally preserve the upper branches of the left gastric artery at the cranial part of the lesser curve. Our patient developed a low output leak, and with consequent conservative treatment, healing was achieved after 40 days. In case of high output leak, the preferred treatment would have been place-ment of endoscopic stent [24]. However in case of unstable and septic patients, laparoscopic lavage and drainage will be required. In contrast to Parikh et al. [23], we did not record complications as stenosis during follow-up in this selected series of patients. Hospital stay for our patients is longer than reported elsewhere [23], which reflects early complications like gastric fistula in one of our patients. Opera-tive time obviously depends on the time spent to perform the necessary adhesioly-
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sis in the different steps of the resection of the gastric remnant and the restoration of gastric continuity. In case of too dense adhesions, a conversion to open surgery may be preferable [23]. Small bowel restoration appears to demand significantly less time than the other steps. This can explain why our mean operative time ap-proaches more the 255 min reported in one-step DS, than the total of 303 min achieved in the two-step DS [23]. In this limited series of patients, substantial weight loss followed the conversion to SG. This is most likely due to the enhanced gastric restriction. In our four patients we recorded, in the same mean follow-up time of 11 months, a mean %EWL of 59.3%. This is higher than the 57.4% reported in the four patients who underwent two-step DS, but lower than the 68.7% re-ported in six patients who underwent one-step DS [23]. It is our policy to perform the conversion of RYGB to DS in two steps, not only to reduce morbidity and mor-tality [25,26], but also because we adhere to the Scopinaro’s principle of not com-bining restriction and malabsorption at the same time [27,28]. During follow-up, one of our patients (25%) already has benefited from the second step of DS. After a follow-up of 14 months after DS, the patient experienced a weight loss of 20 kg, and a BMI decrease to 27.3 kg/m2. Obviously, the increased weight loss with DS is related to the malabsorptive process, which is more important than with RYGB [29,30]. In conclusion, laparoscopic conversion of RYGB to SG is feasible and safe. The appearance of gastric fistula is a definite risk. Weight loss is increased, which leaves the patients in better conditions to undergo the second step of DS.  
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11.1 ABSTRACT 

 Background: Laparoscopic Roux-en-Y gastric bypass (RYGB) is one of the most common bariatric procedures performed. Dumping syndrome, intolerance to RYGB-induced restriction, and weight loss issues are possible problems bariatric surgeons are confronted with. This study reports the feasibility, safety, and out-comes of laparoscopic reconversion of RYGB to original anatomy (OA) as treat-ment of these complications.  
 Patients and Methods: Between January 2005 and April 2008, eight patients benefited from laparoscopic reconversion of RYGB to OA. Reason was dumping syndrome without postprandial hypoglycemia (three), intolerance to RYGB-induced restriction (three), too much (one) and too little weight loss (one). Mean weight and body mass index (BMI) at RYGB were 104.7±19.3 kg and 38.7±6 kg/m2, respectively. Four patients suffered of obesity co-morbidities. Mean time between RYGB and reconversion was 21±18.8 months. Mean weight, BMI, and % excess weight loss at reconversion was 66.8±21.7 kg, 20.1±7 kg/m2, and 23.7±55 %, re-spectively. The procedure involved dismantling both gastrojejunostomy and jeju-nojejunostomy, reanastomosing gastric pouch to gastric remnant, and proximal alimentary limb end to distal biliary limb end.  
 Results: Mean operative time was 132.2±29.5 min. There were no conversions to open surgery and no early complications. Gastrogastrostomy was performed manually (four) and by linear stapler (four), and jejunojejunostomy by linear sta-pler (eight). Mean hospital stay was 7.7±3.5 days. After a mean follow-up of 18.3±9.2 months, two patients continued to further lose weight, two patients main-tained the same weight, and four patients presented weight regain. Gastroe-sophageal reflux disease appeared in three patients.  
 Conclusion: Laparoscopic reconversion of RYGB to OA is feasible and safe. Dumping syndrome and intolerance to RYGB-induced restriction are resolved. The anatomy remains one of the aspects besides nutritional and psychological factors in cases of reconversion for weight issues.  
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11.2 INTRODUCTION  Roux-en-Y gastric bypass (RYGB) and adjustable gastric banding are actually the two most commonly bariatric procedures performed. The procedure of RYGB leads to a % excess weight loss (%EWL) reported at medium term of 43–68.1% [1-3], with improvement of almost all conditions related to obesity [4]. However, this procedure needs a multidisciplinary follow-up because it may lead to some serious problems. One problem associated with RYGB is dumping syndrome, which is clin-ically characterized by postprandial sweating, flushing, dizziness, weakness, tachy-cardia, palpitations, diaphoresis, and lassitude. This can be attributed to the rapid entrance of hyperosmotic foods to the jejunum which, according to one hypothesis, causes a fall in blood volume and significant sympathetic stimulation from various pressoreceptors [5]. It is also related to the effect of hyperosmolar fluid on the argentaffin cells in the small intestinal mucosa, causing release of vasoactive sero-tonin and vasomotor effects. A third explanation of the syndrome is hypoglycemia provoked by excessive intake of rapid sugars or foods with high glycemic index, which because increased insulin sensitivity induces abrupt glucose fluctuations in the blood [6]. In bariatric surgery the dumping syndrome has been considered as a beneficial feature because patients learned to avoid calorie-dense foods and ate less at one time [7]. Despite adequate dietary counseling (small meals, little carbo-hydrates), patients with RYGB still can fail to comply with restriction caused by the procedure, with subsequent excessive dumping, vomiting episodes, and abdominal pain. Another possible problem in patients after RYGB is related to weight loss, either too much or too little. The precise mechanisms whereby RYGB achieves sustained weight loss remain unknown, but many of the changes in gastrointesti-nal hormones, adipokines, and cytokines as well as in hypothalamic neuropeptides and neurotransmitters resemble the changes observed in cachexia rat model [8]. Hence, in humans, RYGB triggers a catabolic state responsible for loss of appetite and prolonged body weight reduction. The opposite situation of unsuccessful weight loss after RYGB can occur with poor dietary compliance, resulting in high caloric intake. This study reports the feasibility, safety, and outcomes of laparo-scopic reconversion of RYGB to original anatomy (OA) in patients presenting com-plications as dumping syndrome, intolerance to dietary restriction due to proce-dure, and weight loss issues.  
11.3 PATIENTS AND METHODS  Between January 2005 and April 2008, eight patients (all females) previously submitted to laparoscopic RYGB benefitted from laparoscopic reconversion to OA. Mean age was 44±12.4 years (range 24-59). RYGB was performed in all the pa-tients with an alimentary limb of 150 cm, in an antecolic antegastric position. Rea-son of reconversion was exaggerated dumping syndrome without postprandial 
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hypoglycemia (three), intolerance to RYGB-induced restriction (three), too much weight loss (one), and too little weight loss (one) (Tab.1).   

  Mean weight and body mass index (BMI) at the time of RYGB were 104.7±19.3 kg (range 73-131) and 38.7±6 kg/m2 (range 30-46), respectively. Four patients suf-fered of obesity-related co-morbidities. Mean interval time between RYGB and reconversion to OA was 21±18.8 months (range 7-60). Mean weight, BMI, and %EWL at the time of the reconversion were 66.8±21.7 kg (range 48-110), 20.1±7 kg/m2 (range 16.6-38), and 23.7±55 % (range 0-122.3), respectively. Multidisci-plinary consultation, involving nutritionist’s and psychologist’s counseling, blood tests, gastroscopy, and barium swallow, permitted to rule out the presence of technical failures of the Roux-en-Y construction in all the patients and to exclude the presence of hyperinsulinemic hypoglycemia in three patients with dumping syndrome. In these patients, the lab work failed to show fasting hypoglycemia, elevating insulin and C-peptide levels and cholesterol values within acceptable limits. One patient suffered of a dietary behavior (sweet eating), and OA was of-fered as first stage for a subsequent new bariatric procedure, in accordance with the patient’s preference. Four other patients were psychologically labeled as loss of control. Our study had a main objective to describe our experience with the recon-version technique; therefore, our analysis was descriptive in nature and we did not have, at study start, formulated any formal hypothesis test to conduct and we did not perform any a priori sample size estimation. Furthermore, despite 3 years of accrual, sample size remained limited and our analysis used only descriptive methods. We used as main criteria of evaluation the %EWL, which was defined as the relative reduction of the weight in excess, the weight in excess being calculated on the basis of an ideal weight corresponding to a BMI of 22 kg/m2. The reference weight for the calculation of %EWL is the weight before the procedure of RYGB. For categorical variables, we reported frequencies and for continuous variables, we used mean and standard deviation as position summary parameter and disper-sion summary parameter, respectively.  
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11.3.1 SURGICAL TECHNIQUE  The patient was positioned supine with the legs and with both arms in abduction (French position). The surgeon stood between the patient’s legs, the person hold-ing the camera was to the patient’s right and the assistant to the patient’s left. The procedure started with the insertion in the abdomen of the first 12-mm trocar, using the Hasson technique, on the left upper quadrant mid-clavicular line. Four additional trocars were placed under view, usually at the same position as the original surgery, mostly without any further dissection: a 5-mm trocar on the left anterior axillary line at 5 cm distal to the costal margin, a 10-mm trocar at some 20 cm below the xyphoid process, a 12-mm trocar on the right mid-clavicular line on the same horizontal line, and a 5-mm trocar just distal to the xyphoid process. The alimentary loop was identified and the adhesions between the peritoneal sheet and greater omentum and/or small bowel, and between the left liver lobe and the gastrojejunostomy were severed, trying not to damage the hepatic capsule. The stomach was sectioned by a firing of linear stapler green load (EndoGIA, Covidien, New Haven, CT, USA) just proximal to the anastomosis, in healthy tissue, care being taken not to devascularize the little stomach pouch, which usually survives on one or two branches of the left gastric artery (Fig.1).  

 
Fig.1 Dismantling of the previous gastrojejunostomy on the gastric side 
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Subsequent dissection of the gastric remnant was kept minimal just sufficiently so as to allow linear stapler or manual suturing technique. The linear stapled gastro-gastrostomy was performed with one firing of blue load, and introduction open-ings were closed with two 1 polydiaxone (PDS) running sutures. The manual gas-trogastrostomy was fashioned in one layer using two 1 PDS running sutures (Fig.2).   

 
Fig.2 Restoration of the gastric continuity through a manual gastrogastrostomy between the gastric pouch and the gastric remnant  The jejunojejunostomy was localized and the three components (alimentary, bil-iary, and common limbs) were identified. The anastomosis was dismantled by firings of linear stapler blue load, more of which were required on the distal end of the biliary limb than of the distal end of the alimentary limb (Fig.3).  The proximal end of the alimentary limb and the distal end of the biliary limb were then anastomosed by a linear stapler white load, and the enterotomy was closed by two 2/0 PDS running sutures (Fig.4).   
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Fig.3 Dismantling of the previous jejunojejunostomy (more on the biliary limb)  

 
Fig.4 Restoration of the small bowel continuity through a new jejunojejunostomy, performed between the pre-vious alimentary proximal end, and the previous biliary distal end 
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 The blind loop of these latter both limbs was resected after the jejunojejunostomy (Fig.5).   

 
Fig.5 Sectioning at the new jejunojejunostomy of both extremities of previous alimentary proximal end, and previous biliary distal end  The mesenteric window, created at the time of RYGB, was closed hereby reestab-lishing the OA, using a non-absorbable purse string suture (1polypropylene). The gastrointestinal continuity was checked by insufflation of compressed air through the orogastric bougie. A drain was left in the abdominal cavity near the gastrogas-trostomy. The specimen wasretrieved from the abdomen by enlarging the left 12-mm upper quadrant trocar, which was subsequently closed in layers. A methylene blue swallow was realized on the first postoperative day, and if negative a liquid diet was started on second postoperative day. The patient was usually discharged on a pureed diet on the fifth postoperative day, and a normal diet was started after the first office visit at the fourth postoperative week.  
11.4 RESULTS  Mean operative time was 132.2±29.5 min (range 95-180). There were no conver-sions to open surgery, no mortality and no early complications. Gastrogastrostomy was performed manually (four) and by linear stapler (four) and jejunojejunostomy 
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by linear stapler in all patients. Mean hospital stay was 7.7±3.5 days (range 5-13) (Tab.2).   

  All patients were followed up by office visits, and after a mean follow-up of 18.3±9.2 months (range 7-36), two patients (25%) continued to lose weight (13 and 35 kg), with a drop in BMI to 27 and 25.5 kg/m2, respectively; two patients (25%) maintained the same weight as at the time of reconversion; and four pa-tients (50%) presented a mean weight regain of 20.2±8.8 kg (range 7-32), with a mean increased BMI to 28±0.7 kg/m2 (range 25-31.5) (Tab.3). During this follow-up time, appearance of gastroesophageal reflux disease (GERD) was recorded in three out of eight patients (37.5%).   
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11.5 DISCUSSION  In our department, we have performed the first laparoscopic reconversion of RYGB to OA in 2005 [9]. Since that time the RYGB, usually considered as permanent, has been demonstrated to be reversible at least anatomically. Possible problems re-lated to RYGB like dumping syndrome must in first instance be treated by multid-isciplinary counseling. Patients presenting dumping syndrome after RYGB usually benefit from dietary measures and experience significant improvement of the symptoms [10]. Kellogg et al. observed that after a low-carbohydrate diet, patients demonstrated very little change in plasma glucose and only a modest increase in serum insulin, with at least some improvement of the symptoms [11]. However, some cases are refractory to diet measures and medical treatments with serotonin antagonists or somatostatin analogs can be attempted [10,12,13]. Evidence exists that slowing down the clearance of foods from the gastric pouch may be efficient in the treatment of these conditions. Z’graggen et al. placed a silastic ring or adjust-able gastric band around the gastric pouch and obtained an improvement of hypo-glycemic episodes [14]. Alternatively, endoscopic techniques using StomaphyX (Endogastric Solution, Palo Alto, CA, USA) or Endocinch devices (Bard, Covington, GA, USA) [15] can be proposed with encouraging results. A last surgical option is the reconversion of RYGB to OA [9]. A different strategy is proposed for patients with postprandial hyperinsulinemic hypoglycemia associated or not to dumping syndrome. Firstly, the ill dietary behavior has to be corrected and medical therapy with insulin-modulating agents like acarbose or glyclaside can be attempted. Sur-gical treatment options can be to delay gastric pouch emptying by adding restric-tion, or reconversion to OA. This latter option is obviously associated to the risk of weight regain, which can be resolved with the next malabsorptive procedure. There is no question that these less aggressive methods should be attempted be-fore possible pancreatic lesions are investigated [16,17]. Technically, it is our pol-icy to perform minimal dissection in order to respect general vascularization. Our strategy is to minimally free the gastrojejunostomy, which avoids jeopardizing the vascularization of the gastric pouch in view of its transection. This is important since this latter part survives on only one or two branches of the left gastric artery located at the lesser curvature. The gastrogastrostomy that might forward the only limiting factor is the possible traction between the gastric pouch and the gastric remnant. Again for vascularity reasons, dissection should be kept minimal, just sufficient for the fundus to reach the gastric pouch without traction. The anasto-mosis is performed using the linear stapler technique. Sometimes, however, the gastric pouch is a micropouch which does not accommodate the insertion of linear stapler; hence, a manual anastomosis is preferred. The gastrogastrostomy is per-formed on a 34-Fr orogastric bougie, which can be considered a safe diameter. Sutures used for gastrogastrostomy are reabsorbable and thick (1 PDS) so as not to cut through the gastric tissue. In this series we did not use the circular stapler 
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technique, as reported by other authors [18], because we prefer to maintain intact the rest of the stomach (gastric remnant), which has to be reanastomosed. The jejunojejunostomy is usually found without effort, thanks to its antecolic position. However, when a transmesocolic route had been performed, dissection of the ali-mentary limb is far more extensive and a longer portion of the loop may need to be sacrificed because of ischemia. Moreover, there is the risk of ischemia to the trans-verse colon, which is yet another argument in favor of the antecolic position, be-sides the risk of postoperative obstruction [19,20]. Correct dismantling of the jeju-nojejunostomy consists of sectioning the bowel on the biliary loop side rather than the alimentary one, in order to respect the integrity of the alimentary and common loops. The mesenteric window between the new enteral anastomosis, which is the consequence of the mesenteric transection-all be it small-created at the original construction of RYGB, has to be closed. One should resist the tentation to overly dissect the gastroesophageal junction, in an effort to isolate the gastric pouch and the gastric remnant, since this area is sensitive to surgical dissection especially in reoperations. Severance of all the adhesions in this area could induce GERD, as seen in three of our patients. Indeed, unlike after band gastroplasty the long-time strain on the lower esophageal sphincter (LES) [21], caused by the hyperpression, is likely to provoke irreversible damage to the LES, RYGB should not have created such situations, since it is a low pressure system. Hence, GERD encountered in three of our patients was probably caused by overzealous dissection at the time of the revision. Two of our patients never recovered a normal weight and actually continued to lose weight after the procedure. This can be explained by the refeed-ing syndrome [22,23]. In order to avoid this syndrome, it is probably preferable to do the reconversion in staged procedures. First, a feeding gastrostomy is per-formed, followed by very careful and slowly increasing enteral feedings over the normal anatomical route. Reconversion is only performed when weight regain has been clearly initiated. Preoperative nasoenteral feedings are much more difficult to handle and are less effective since the use of the normal anatomical pathway, in-cluding the antrum and the duodenum, is essential in absorbing vitamins and min-erals. Surprisingly, one of these two patients with excessive weight loss after re-conversion had presented too little weight loss after the procedure of RYGB. This patient with a sweet-eating behavior at preoperative workup was offered OA as first stage for a subsequent new bariatric procedure, in accordance with the pa-tient’s preference. During follow-up after reconversion, the patient presented a surprising weight loss, probably because of fear for having to undergo a new bari-atric procedure. New surgery was therefore not proposed. Similarly, the two pa-tients who remained at a stable weight after reconversion allegedly have fear to having to undergo a new bariatric procedure, which to them had proven to be very uncomfortable. The four patients presenting weight regain after reconversion were patients evidenced with loss of control at psychologist’s consultation. Longer follow-up will need to confirm the partial or total regain weight. This again high-
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lights the need of a multidisciplinary approach before all bariatric surgery and the necessity to tailor the bariatric procedure to the personality of the patients. Our patients probably were candidate for a malabsorptive procedure as biliopancreatic diversion than a mixed procedure as RYGB, which can still be a viable option be-cause all the upper parts of the stomach are in place and of the very few adhesions after the laparoscopic procedures. The operative time recorded in this small series of reversal procedures appeared acceptable, but tight adhesions from other previ-ous abdominal surgeries can be factors of time-consuming factors. The relatively long hospital stay was never caused by physical complications, but rather had to do with the psychological complexity of the patients. Indeed, it is mandatory not to neglect the psychological impact of the reconversion, which should be accounted for already in the preoperative period [24]. Finally, despite the fact that after these reversal procedures patients are anatomically restored, it would be presumptuous to think that the preoperative integrity can be re-achieved. In conclusion, laparo-scopic reconversion of RYGB to OA is feasible and safe. This procedure in patients with RYGB abolishes the presence of dumping syndrome without postprandial hypoglycemia and intolerance to RYGB-induced restriction. The anatomy remains one of the aspects besides nutritional and psychological factors in cases of recon-version for weight issues. Special care in limited dissection around the low eso-phageal sphincter could be useful in avoiding GERD.  
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12.1 ABSTRACT 

 Background: Single-access laparoscopy (SAL) has gained significant interest in recent years. Potential benefits, beyond cosmetic outcomes, could be reduction of abdominal trauma, decreased risk of incisional hernia and diminished postopera-tive pain. Technique and initial experience in patients submitted to laparoscopic adjustable gastric band removal (LAGBR) through SAL is reported here.  
 Patients and Methods: Between December 2009 and March 2012, 14 patients (9 females, 5 males) underwent LAGBR through SAL. Indications for operation were band-intolerance (11), pouch dilatation (2) and insufficient weight loss (1). The mean age was 40.3±9.1 years (range 26-57), and the mean interval time be-tween LAGB placement and removal was 94.7±41.9 months (range 37-157). The mean weight and the mean body mass index at the time of LAGBR were 89.3±17.6 kg (range 65-119) and 30.6±4.5 kg/m2 (range 25.3-36.7), respectively. Technically, the previous port site scar was used as the single-access site to the abdominal cav-ity. An 11-mm reusable trocar was adopted for a 10-mm regular scope, besides curved reusable instruments. 
 Results: No patients required conversion to open surgery and none necessi-tated additional trocars. The mean laparoscopic time was 24.6±7.9 minutes (range 13-37), and the mean final scar length was 3.6±0.3 cm (range 3-4). Two patients experienced early postoperative complications. The mean hospital stay was 1.3±1.1 days (range 1-5). The mean follow-up time was of 18±9.8 months (range 3-30), and there were no late complications.   Conclusion: LAGBR can be safely performed through SAL. Thanks to this tech-nique, the laparoscopic working triangulation is established as well as the ergo-nomic positions of the surgeon. Due the use of only reusable material, the cost of this SAL remains similar to mulriport laparoscopy. 
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12.2 INTRODUCTION Open bariatric surgery can be performed with relatively low morbidity and mortal-ity rates, but wound-related postoperative complications remain a significant problem. Wound infection occurs in as many as 25% of morbidly obese patients treated, and incisional hernia develops in as many as 16.7% of patients [1,2]. With the advent of laparoscopy, these complications have been reduced. Other advan-tages to laparoscopy include less postoperative pain, a shorter length of hospitali-sation and faster recovery [3]. Single-incision, single-port, single-site or single-access laparoscopy (SAL) was first described in 1992 [4]. After more than 20 years, thanks to the advent of Natural Orifices Transluminal Endoscopic Surgery (NOTES), and a desire for improved cosmetic outcomes, SAL has gained significant interest. Since 2008, the first SAL bariatric procedures have been described like LAGB [5], sleeve gastrectomy (SG) [6], Roux-en-Y gastric bypass [7] and biliopan-creatic diversion [8]. Along with improved cosmetic results, SAL may decrease abdominal trauma (trocar fascial-peritoneal punture, bleeding, hematoma forma-tion, visceral injury, local nerve irritation), postoperative pain and incidence of incisional hernia. The main technical difficulties during SAL are the lack of triangu-lation inside the abdomen, the clashing of the instrument tips and crossing of the surgeon’s hands externally. Furthermore, one of the essential laparoscopic rules, to keep the surgeon’s two effectors at a right angle with the optical system at the bisector of this angle [9], is frequently lost. The use of curved instruments allows for classic laparoscopic triangulation inside and outside the abdomen (Fig.1a-c).  

 
Fig.1a-c: The straight classic laparoscopic instruments (a) are curved outside the access (b) and inside the abdomen (c) to permit the establishment of the conventional laparoscopic triangulation 
12.3 PATIENTS AND METHODS Between December 2009 and March 2012, 14 patients (9 females, 5 males) un-derwent laparoscopic adjustable gastric band removal (LAGBR) using SAL. Indica-tions for operation were band-intolerance (11), pouch dilatation (2) and insuffi-
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cient weight loss (1). The mean age was 40.3±9.1 years (range 26-57), and the mean interval time between LAGB placement and removal was 94.7±41.9 months (range 37-157). At the time of LAGBR, the mean weight was 89.3±17.6 kg (range 65-119), and the mean body mass index was 30.6±4.5 kg/m2 (range 25.3-36.7). 12.3.1 SURGICAL TECHNIQUE The patient was placed in a supine position with the arms alongside the body and the legs abducted. The surgeon stood between the patient’s legs with the camera assistant to the patient’s left. The subcutaneous port was identified and the previ-ous port site scar was incised sufficiently to expose and remove the port. The peri-toneal cavity was entered using the “open laparoscopy technique” with a fascia opening of 1 cm. Purse-string sutures using one polydiaxone (PDS) and one poly-glactine (Vicryl) were placed in the superficial and deep muscular fascia, respec-tively. A reusable 11-mm trocar was used for a 10-mm, 30° angled, rigid and stan-dard length scope. Curved reusable instruments (Karl Storz - Endoskope, Tut-tlingen, Germany) were inserted into the abdomen through the same incision without trocars by following the curves on the shaft and forming a 45° angle with the abdominal wall plane.   

 

Fig.2a-c: DAPRI curved reusable instru-ments: grasping forceps I (a), coagulating hook (b), scissors (c) (source: Karl Storz - Endoskope, Tuttlingen, Germany) 
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The curved grasping forceps I (Fig.2a) was advanced through a different fascial window outside of the purse-string suture (10 o’clock position), which was created using the wire of a 5-mm trocar. Other instruments, including a curved coagulating hook (Fig.2b), curved scissors (Fig.2c) and a curved suction device, were intro-duced alongside the 11-mm trocar and inside the purse-string sutures (3 o’clock position) (Fig.3).   

 
Fig.3: Single-access site: placement of purse-string sutures, 11-mm reusable trocar and curved reusable instruments  The sutures were adjusted to maintain a tight seal around the 5-mm tools and the 11-mm trocar. The sutures were loosened only to permit instrument exchange or to evacuate the smoke generated from the dissection. The band was identified by following the tubing and was dissected off of the left lobe of the liver. Internal tri-angulation was established (Fig.4a), which allowed the surgeon to work in ergo-nomic positions similar to multiport laparoscopy (Fig.4b).   
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Fig.4a,b: Intracorporeal working triangulation (a) and external surgeon’s ergonomy (b)  After sufficiently detaching the band from the stomach, the band was cut, pulled away from the gastric surface and removed from the abdomen through the single-access site. The instruments were removed under direct vision and the purse-string sutures were tied. Supplementary absorbable sutures were placed to rein-force the access site and to close the separate opening for the grasper. The final scar length varied depending on the diameter of the previous subcutaneous port. 
12.4 RESULTS No patient required conversion to open surgery or additional trocars. The mean total operative time (between skin incision and closure of the fascia) was 55.9±21.6 minutes (range 34-120), and the mean laparoscopic time (between be-ginning of pneumoperitoneum and removal of the instruments and trocars) was 24.6±7.9 minutes (range 13-37). The mean blood loss was 6.1±5.8 mL (range 0-20), and the mean final scar length was 3.6±0.3 cm (range 3-4). Two patients de-veloped early postoperative complications (1 pleural effusion, 1 subcutaneous 
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abscess). The mean hospital stay was 1.3±1.1 days (range 1-5). At a mean follow-up of 18±9.8 months (range 3-30), no late complications were observed. Nine pa-tients gained a mean weight of 14.5±11.7 kg (range 2-39), one patient remained with a stale weight, one patient continued to lose weight and the remaining three patients refused follow-up. 
12.5 DISCUSSION SAL has mainly been described through the original umbilical scar, which is con-sidered an embryologic orifice and keeps good cosmesis [10]. For patients who have had previous LAGB, the improved cosmetic outcomes with SAL are less of an issue because these patients already present with three to ten cutaneous scars. Other potential advantages, such as reduced abdominal trauma (trocar fascial-peritoneal puncture, bleeding, hematoma formation, visceral injury, local nerve irritation), less postoperative pain and lower risk of incisional hernia, are signifi-cant because these patients will likely undergo another bariatric procedure. In-creasing the number of trocars can contribute to the development of incisional hernias [11]. The scar covering the subcutaneous port can be used as the single-access site for the procedure. As subcutaneous ports have different diameters, the final scar length will depend on the size of the port. Every patient treated in our series had their subcutaneous port located in the left upper quadrant. Neverthe-less, this procedure can also be applied for patients who have their port located more medially. For patients with ports above the xiphoid process or in other ab-dominal areas, the access site for SAL will be chosen among the previous scars, preferably in the left-sided upper quadrant. In the technique described here, no disposable ports specifically designed for SAL were used. Instead, we used an 11-mm trocar and curved instruments. We utilised purse-string sutures in the ab-dominal fascia to maintain sufficient pneumoperitoneum and to minimise air leak. A purse-string suture allows the surgeon to insert instruments into the abdomen, parallel to the 11-mm trocar, using his or her dominant hand. Furthermore, be-cause the instrument held by the surgeon’s non-dominant hand (grasper) does not change during the procedure, it is inserted through a separate window outside of the purse-string sutures. A thick and sliding stitch, such as PDS 1 suture, is chosen for closure of the superficial abdominal fascia. Vicryl 1 suture is used for closure of the deep abdominal fascia. The purse-string sutures have to be adjusted to main-tain pneumoperitoneum during the procedure and enlarged only to permit the exchange of instruments or to evacuate the smoke generated by the dissection. The curved grasping forceps I has two curves. The first curve is at the level of the ab-dominal incision, which avoids the unintentional contact between the grasper’s handle and the camera assistant’s hand. The second curve is inside the abdomen and establishes the working triangulation with the other curved tools. The other curved instruments (coagulating hook, scissors, suction device) are similar in 
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shape, but have only one curve. They are designed to avoid the collision between the surgeon’s hand and assistant’s hand outside of the access site. These curved instruments allow the surgeon to work ergonomically during SAL, without clashing of instrument tips or crossing of the surgeon’s hands (Fig.4a,b). All curved instru-ments must be introduced and removed from the abdominal cavity by following the curves of the instruments and maintaining a 45° angle with respect to the ab-dominal wall. Operative field’s exposure during SAL remains one of the main drawbacks. When SAL is applied to bariatric surgery, exposure to the hiatal region is problematic. The classic Nathanson liver retractor can be inserted through the single-access site or through a different skin puncture [12]. Other available options include the use of percutaneous diaphragmatic crura sutures [13], percutaneous transhepatic sutures [7], a non-puncturing penrose drain with endohernia stapler [14], a penrose drain [15], a bulldog clamp with a hook retractor [16], a magnetic-assisted grasper [17] and placement of a subcostal Veress needle [18]. In our tech-nique, we use the distal curve of the grasper for the dissection and for exposure to the hiatal region (Fig.4a). SAL has been reported to increase the cost of the proce-dure [19], mainly because of the use of specific disposable port devices and in-struments. We adopted a procedure that can be performed without the use of dis-posable equipment, which should make the cost of SAL similar to multiport laparo-scopy. No patients in this study required insertion of additional trocars. The need for additional trocars has been reported in SAL with an incidence of 4.5-13% dur-ing LAGB [20-24] and 4-66.6% during SG [6,25-28]. We consider insertion of one or more trocars not as a failure of SAL, but rather as a technique of reduced port laparoscopic surgery [29]. Similarly, Galvani et al. [30] compared single- and dual incision LAGB, and had a 0% of conversion rate in the last 19 patients treated. We reported a mean difference of 31.3 minutes between the total and laparoscopic time. This interval time can be explained by the time needed to remove the port, to obtain access to the peritoneal cavity through the “open laparoscopy technique”, and to close the access site, taking care of the different fascial opening for the grasper. Our laparoscopic time was not dependant on the learning curve, unlike the literature data [6,21]. Although no perioperative complications were regis-tered, two patients developed postoperative complications. One patient developed a pleural effusion, was successfully treated by chest physiotherapy and was dis-charged on postoperative day 5. A second patient developed a subcutaneous infec-tion at the access site. This infection was probably due to a port problem rather than laparoscopic single-access site [31]. At a mean follow-up of 1.5 years, no pa-tients presented with complications related to the laparoscopic procedure. No patient developed an incisional hernia at clinical follow-up. However, longer fol-low-up is needed to make firm conclusions. Finally, there are several limitations to this study. First, this is a single surgeon experience. Therefore, the patient popula-tion suffers from selection bias. Most patients refused the procedure and preferred another bariatric procedure. Second, the evaluation of the postoperative pain, 
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which is the most significant short-term outcome, is not included in this study. In a comparison between SAL and multiport laparoscopic LAGB, Raman et al. [32] re-ported a significant difference in analgesic use during the immediate postoperative period after SAL. Patel et al. [22] reported a visual analogue scale score of 2.5 out of 10 (range 0-7) at 24 hours following SAL. Similarly, in another comparison be-tween SAL and multiport laparoscopic SG, Saber et al. [33] reported a significantly reduced pain score in the SAL group. Other authors have found significantly less pain after the 1st [25] and the 8th [34] postoperative hours following SAL. 
12.6 CONCLUSIONS  LAGBR can be safely performed using SAL. Thanks to this technique, the laparo-scopic working triangulation is established as well as the ergonomic positions of the surgeon. Due the use of only reusable material, the cost of this SAL remains similar to multiport laparoscopy. 
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13.1 SUMMARY This thesis can be divided in four main sections. The first section, chapters 2-3, discusses some technical aspects of the performance of laparoscopic sleeve gas-trectomy (SG).   The second section, chapters 4-7, describes the various laparoscopic conver-sions performed in patients with previous restrictive procedures, such as laparo-scopic adjustable gastric banding (LAGB), vertical banded gastroplasty (VBG) and SG.   The third section, chapters 8-11, describes the different laparoscopic conver-sions performed in patients after Roux-en-Y gastric bypass (RYGB).   The fourth section, chapter 12, reports the evolution of conventional laparo-scopy toward the performance of bariatric surgery not through a multitrocar tech-nique but rather through a single-incision or single-access laparoscopy.  
Chapter 2. Randomized Study Comparing Two Techniques for Laparoscopic Sleeve 

Gastrectomy (SG) The procedure of SG has gained interest in the last decade. The most commonly used technique is to first devascularize the greater curvature from the antrum to the fundus and then to section the stomach using firings of a linear stapler after having placed an orogastric tube as the calibrator. This technique is also called the “lateral-to-medial approach”.  Another possible SG technique consists of opening the lesser sac at the antrum and sectioning the stomach first, guided by an orogastric bougie placed endoscopi-cally. The greater curvature is devascularized after creation of the SG. This tech-nique is also called the “medial-to-lateral approach”.  In this randomized study, these two laparoscopic SG methods were compared prospectively. Essentially, the technical steps of the dissection of the angle of His, of the tissue tension during the last firing of the stapler, and prevention of poten-tial postoperative leaks at this area were evaluated and compared between the two techniques. The dissection of the stomach close to the angle of His was found to be more easily performed during the “medial-to-lateral approach”, and this results is most likely due to the angle of His being freed from top to bottom and viceversa, thus permitting the introduction of the stapler and overall sectioning of the stom-ach without any undue tension. Analysis of the results did not show statistically significant differences in terms of operative time, perioperative bleeding, the num-ber of cartridges used, hospital stay or weight loss.   The conclusions of the study confirmed no significant difference between the “medial-to-lateral approach” and the “lateral-to-medial approach”.   
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Chapter 3. Randomized Study in Laparoscopic Sleeve Gastrectomy (SG) Comparing 
the Reinforcement of the Staple Line  The SG procedure can be associated with crucial perioperative and postoperative complications. During surgery, the hemorrhage of the staple line is a frequent problem encountered by bariatric surgeons. In the postoperative period, a gastric leak is one of the most difficult complications to manage. The gastric leak usually occurs at the upper part of the SG in the area of the previous angle of His.  In this randomized study, three different techniques of managing the staple line during laparoscopic SG were compared prospectively. The techniques included no staple line reinforcement, buttressing the staple line with Gore Seamguard® (Gore Seamguard®; W.L. Gore & Associates, Inc, Flagstaff, AZ), and staple line su-turing.   The results of the study showed that the operative time to perform stomach sectioning appeared to be statistically significant lower in the group with no staple line reinforcement. This result was most likely related to the fact that a simple stapler had just sectioned the stomach. Buttressing the staple line with Gore Seam-guard® demonstrated statistically significant lower blood loss along the staple line, but at an increased procedure cost due to the material used. No statistically signifi-cant differences were found among the groups in terms of the number of linear stapler cartridges used or the occurrence of postoperative complications, such as gastric leaks.   In conclusion, the staple line can be managed safely during laparoscopic SG using all three techniques analyzed, thus achieving both a significantly reduced operative time with no staple line reinforcement and reduced blood loss with the use of buttressing material.  

Chapter 4. Laparoscopic Conversion of Adjustable Gastric Band (LAGB) to Sleeve 
Gastrectomy (SG) The choice of the conversion of LAGB to another bariatric procedure remains chal-lenging and primarily depends on the surgeon’s personal experience and philoso-phy.   The conversion to SG in one step involves the removal of LAGB and the tubuli-zation of the stomach to create a SG. One of the immediate possible complications that can occur with this surgery is the development of a gastric leak at the region of the previous LAGB due to gastric sectioning in a fibrotic area.   This type of conversion can be desirable in patients with a behavior history of volume eating before the LAGB procedure and in whom the weight loss failure could be attributed to poor food choices and poor compliance to the strenuous follow-up needed for a successful LAGB operation.   In this retrospective study, 27 patients submitted to laparoscopic conversion of LAGB to SG were analyzed after a mean follow-up of 1.5 years. The results of the study showed an increased mean weight loss of 17.2 kg, an increased mean % ex-



Chapter 13 

 167 

cess weight loss (EWL) of 16.7 points, and a decreased mean body mass index (BMI) of 4.4 points.   Patients presenting with obesity-related co-morbidities at the time of the con-version showed a resolution of those co-morbidities in 41.6% of cases.   In this preliminary experience, no conversion to open surgery, postoperative gastric leak or mortality was recorded.  The mean operative time to perform this conversion by laparoscopy was 2 hours.  In conclusion, laparoscopic conversion of LAGB to SG is feasible and safe. 
Chapter 5. Laparoscopic Revision of Sleeve Gastrectomy (SG): Re-Sleeve (re-SG) 

versus Duodenal Switch (DS) Patients submitted to SG can present during follow-up with problems of weight regain or insufficient weight loss. Weight loss issues are usually the result of inap-propriate dietary habits adopted by the patient after SG. Problems can be hyper-phagia (i.e. volume eating) or polyphagia (i.e. eating meals too frequently).   In this study, the treatment of these inappropriate alimentary behaviors was evaluated. Patients with hyperphagia after SG were submitted to re-SG, and pa-tients with polyphagia after SG were converted to duodenal switch (DS).  This retrospective study included 26 patients; 7 patients submitted to laparo-scopic re-SG, and 19 patients submitted to laparoscopic DS. The results were re-viewed after a mean follow-up of 2 years.   After re-SG, patients had a mean weight loss of 9.7 kg, with a decreased mean BMI of 3.6 points and an increased mean %EWL of 19.4 points. After DS, patients achieved a mean weight loss of 26.9 kg, with a decreased mean BMI of 9.6 points and an increased mean %EWL of 54.2 points. The superior results of DS are related to the addition of malabsorption, but sometimes at the cost of serious side effects such as hypoproteinemia and diarrhea.   The obesity-related co-morbidities were resolved in accordance with the weight loss that was achieved.  The mean operative time to perform these two laparoscopic procedures was similar and close to 2.5 hours. The differing results were most likely related to difficulties in the performance of re-SG caused by adhesions and to the complexity of DS, which is a more complex procedure that is performed in different abdominal quadrants.   In this study, there were no conversions to open surgery or postoperative mor-talities, but there was a significant postoperative morbidity due to leaks in both groups.  In conclusion, laparoscopic revisions by re-SG or DS of patients with previous SG and weight loss issues (due to inappropriate dietary habits) are feasible as long as the patients do not present with gastroesophageal reflux. In cases with gastroe-sophageal reflux, a laparoscopic conversion to RYGB is preferred. 
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Chapter 6. Laparoscopic Conversion of Adjustable Gastric Band (LAGB) and 
Vertical Banded Gastroplasty (VBG) to Duodenal Switch (DS) Patients with previous LAGB or VBG can present with weight loss issues such as insufficient weight loss or weight regain due to compulsive eating disorders per-sisting after both restrictive procedures or due to mechanical failure of the tech-nique (band slippage, high band position, VBG opening stapling).  The aim of this retrospective study was to evaluate the selected patients treat-ed by laparoscopic conversion to DS in one-step. This conversion includes two surgical phases. The first phase is the stomach section to perform SG together with the removal of the previous LAGB or with the transection of the previous VBG (and residual of ring or mesh). The second phase is the connection of the SG to the small bowel (through the duodenum) to create malabsorption. In this way, the proce-dure of laparoscopic DS is performed.  The laparoscopic conversion was realized in a mean operative time of 3.5 hours.  Forty-three patients were analyzed after a mean follow-up of 2.3 years: 31 patients with LAGB and 12 patients with VBG. The revision resulted in a mean %EWL of 70.1 points (LAGB) or 64.3 points (VBG). This result was mainly obtained by the addition of malabsorption with DS.   Unfortunately, the mortality and postoperative morbidity were too high after this laparoscopic conversion. After LAGB, one patient died suddenly postopera-tively (negative autopsy), and major early complications were recorded in 6.4% of patients. After VBG, 50% of patients presented with major early complications, and 3 patients died outside the hospital during the follow-up period.  The conclusion of this analysis was to abandon this type of revision. In patients with VBG, a laparoscopic conversion to distal RYGB is now preferred, and in pa-tients with LAGB, a two-step procedure with SG and LAGB removal, followed by the 2nd step of DS (after a designated interval of time) is preferred.  

Chapter 7. Two-step Laparoscopic Duodenal Switch (DS) Because it is composed by a restrictive and a malabsorptive component, the DS, can be offered in two steps with a designated interval of time between the two procedures. Furthermore, this procedure must be performed in two steps for su-per-obese and super super-obese patients because of a proven reduced incidence of complications and mortality.   In this retrospective study, the total experience of two-step laparoscopic DS for the treatment of super-obese and super super-obese patients was evaluated. A total of 31 patients were submitted to the 2nd step of DS after a mean interval time of 1.1 years after SG. These patients were evaluated at a mean follow-up of 2.4 years. The second step (malabsorptive procedure) increased the mean weight loss by 36.9 kg and reduced the mean BMI by 12.6 points.  
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 No conversions to open surgery or postoperative deaths were registered, but complication rates of 12.9% in the early postoperative course and 10.7% during follow-up were observed.   After the 2nd step of DS, 51.1% of the obesity-related comorbidities were re-solved.   The 2nd step of laparoscopic DS was performed in a mean operative time of 3 hours.   Currently, super-obese and super super-obese patients are treated by two step DS with the exception of the appearance of gastric dilation or gastroesophageal reflux after the 1st step of SG. In cases of gastric dilation or gastroesophageal reflux, patients will be revised, and laparoscopic re-SG or conversion to laparoscopic RYGB, respectively, will be proposed.  
Chapter 8. Laparoscopic Revision of Roux-en-Y Gastric Bypass (RYGB) to Banded 

RYGB Patients submitted to RYGB can present during follow-up with weight regain or insufficient weight loss. Weight loss issues can be the result of technical aspects such as pouch or stoma dilatation, gastro-gastric fistulae or inappropriate alimen-tary behavior.  In this retrospective study, a group of 6 patients was evaluated; the patients presented with either weight regain after RYGB, mainly associated with hyper-phagia, or volume eating. Treatment consisted of the laparoscopic placement of a non-adjustable silicone ring around the gastric pouch. The aim of this procedure is to increase the volume restriction.   The procedure can be performed in a mean operative time of 1.3 hours.  After a mean follow-up of 1.1 years, an increased mean weight loss of 9.2 kg and %EWL of 23.4 points were achieved, as well as a decrease of 3.1 points in the mean BMI.   There was no postoperative morbidity or mortality and, during the follow-up period, no erosions or slippage of the ring were observed.  In conclusion, patients with RYGB and weight loss issues related to the alimen-tary behavior of hyperphagia can be treated by the placement of a band around the gastric pouch.  
Chapter 9. Laparoscopic Conversion of Roux-en-Y Gastric Bypass to Distal RYGB In patients with RYGB, weight loss issues not related to technical aspects but ra-ther to a dietary habit such as polyphagia can be treated by laparoscopic conver-sion of standard RYGB to distal RYGB. Polyphagia includes mainly grazing or eating meals too frequently. The new procedure results in malabsorption and can be compared to the other malabsorptive procedures described (biliopancreatic diver-sion and DS).  
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 The laparoscopic revision consists of the dismantling of the previous jejunoje-junostomy and the transposition of the alimentary bowel loop more distally on the common loop to reach a sum of 300 cm between the previous alimentary limb (usually 150 cm) and the new common limb (150 cm). The new jejunojejunostomy will be performed at this level, closer to the ileocecal valve. Obviously, patients undergoing this surgical revision must be informed of its potential for increased flatulance, frequent bowel movements due to malabsorption and deficiencies of micronutrients and proteins.  This bariatric revision can be performed in a mean operative time of 2 hours.   In this retrospective study, 7 patients were evaluated and followed-up for a mean time of 1.5 years. These patients increased their mean weight loss by 38 kg and increased their mean %EWL by 23.9 points; they also decreased their mean BMI by 13.7 points. In this limited follow-up period, no protein malnutrition or hepatic failures were observed.   In conclusion, this type of bariatric revision should be considered in patients with RYGB presenting weight loss issues mainly associated with polyphagia. 
Chapter 10. Laparoscopic Conversion of Roux-en-Y Gastric Bypass (RYGB) to Sleeve 

Gastrectomy (SG) as First Step of Duodenal Switch (DS) A nutritionist and a psychologist must evaluate patients presenting weight loss issues not related to technical aspects. If insufficient weight loss or weight regain after RYGB is mainly related to a new mixed alimentary behavior characterized by a grossly increased caloric intake, the laparoscopic conversion of RYGB into a SG can be proposed. In general, SG should be considered the 1st step to a successive malabsorptive procedure such as DS rather than stand-alone surgery.   This laparoscopic conversion involves the dismantling of both the gastrojeju-nostomy and jejunojejunostomy of the previous RYGB and then the realization of SG after restoring gastric continuity. Finally, small bowel continuity must be re-stored.  This laparoscopic conversion can be performed in a mean operative time of 3.8 hours.  The presented series consisted of 4 patients who were analyzed after a mean follow-up of 11 months. The patients achieved a mean weight loss of 20.7 kg and a mean %EWL of 15.8 points, as well as a decrease of 7 points in mean BMI.   There were no conversions to open surgery and no mortalities. One patient developed a postoperative fistula at the location of restored gastric continuity.   During follow-up, one patient had already been submitted to the 2nd step of DS.  In conclusion, this bariatric revision is feasible and can be proposed to selected patients presenting weight loss issues after RYGB. 
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Chapter 11. Laparoscopic Conversion of Roux-en-Y Gastric Bypass (RYGB) to 
Original Anatomy (OA) After RYGB, severe problems can be encountered, such as dumping syndrome without postprandial hypoglycemia, intolerance to RYGB-induced restriction, and excessive weight loss.   In dumping syndrome resistant to dietary measures and medical therapy (se-rotonin antagonists, somatostatin analogs), a band on the gastric pouch or endo-scopic restriction using various devices can be useful to slow down the clearance of foods from the gastric pouch and to improve symptoms. When these options are not successful, restoration to the original anatomy (OA) can be considered.  Intolerance to RYGB-induced restriction or too much weight loss can be treat-ed with this conversion as well, but the risk of weight regain during follow-up or the appearance of gastroesophageal reflux must be considered.  Laparoscopic conversion to OA involves dismantling both the gastrojeju-nostomy and jejunojejunostomy and creating a new anastomosis between the gas-tric pouch and the gastric remnant, as well as between the proximal alimentary limb and the proximal biliary limb.   Conversion to OA can also be considered as a bridge to performing a malab-sorptive procedure such as DS in two steps. SG after OA is performed first, and then, after a designated interval of time, the malabsorptive procedure of DS is per-formed as the 2nd step.   This laparoscopic conversion can be performed in a mean operative time of 2.2 hours.  In this retrospective study, 8 patients submitting to the laparoscopic conver-sion of RYGB to OA were analyzed. After a mean follow-up of 1.5 years, 50% of the patients presented weight regain, 25% of the patients maintained a stable weight, and the remaining 25% continued losing weight. During this follow-up, gastroe-sophageal reflux appeared de-novo in three out of eight patients (37.5%).  In conclusion, the laparoscopic conversion of RYGB to OA is feasible in patients presenting severe problems, such as dumping syndrome, intolerance to RYGB-induced restriction, and weight loss issues, but in general it results in weight re-gain.  

Chapter 12. Single-Access Laparoscopic Adjustable Gastric Band (LAGB) Removal Single-incision laparoscopic surgery (SILS) has recently gained interest mainly to improve cosmetic outcomes but also to reduce abdominal trauma, incisional her-nia formation and postoperative pain.   In patient candidates to remove the LAGB, the subcutaneous port must be re-moved as well. Hence, this scar can be used as the main and single-access site to the abdominal cavity.   In this retrospective study, the preliminary experience of LAGB removal through SILS was reported. The subcutaneous port-site scar was used as the sin-
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gle-access-site to the abdomen, and an 11-mm trocar (for a 10-mm scope) and curved reusable instruments were inserted through the same incision.   There are several advantages of this particular technique. Surgeons work dur-ing the entire procedure in an ergonomic position with flexed arms, reaching a working triangulation inside the abdomen. The cost of the procedure is not differ-ent from multitrocar laparoscopy because all of the materials are reusable. The procedure can be performed in a mean operative time of less than 1 hour.  In conclusion, patients can benefit from the same procedure of conventional laparoscopy with less abdominal trocars, which most likely will lead to fewer tro-car-related complications, such as bleeding, pain, infection and trocar-site hernia.  
13.2 CONCLUSIONS Obesity surgery is a rapidly evolving surgical procedure that has become common practice since the introduction of laparoscopic minimally invasive approach. With this approach the image is magnified, the operative field exposure is better, the trauma and postoperative pain are less, the hospital stay and convalescence are reduced, and the patient outcome is improved.  Initially, many existing techniques have been adapted to the minimally inva-sive approach and applied in patients often without any substantial research. However, more and more new techniques are being tested in a randomized fashion before clinical implementation.  The first part of and the last part of this thesis are focusing on the evaluation of new surgical procedures such as laparoscopic sleeve gastrectomy (SG) and more recently single incision laparoscopic surgery (SILS). Laparoscopic SG can be mainly performed through two different techniques and to control perioperative and postoperative complications, the staple line can be managed in different methods.  SILS consists into perform laparoscopic procedures through a single incision instead of three, five or more incisions, to reduce trauma, postoperative pain and abdominal wall infections and improved the cosmetic outcomes. All bariatric pro-cedures realized by conventional laparoscopy are feasible to be performed through SILS. A future investigation will be the evaluation of revisional bariatric surgery performed through SILS and the application of the robot to the SILS.  Considering the high number of bariatric procedures performed annually, the request of revisional surgery is increasing as well and revisional procedures are feasible to be performed by laparoscopy, achieving the different advantages of minimally invasive approach.  The second part of this thesis is focusing on the evaluation of patients with previous gastric restrictions, like gastric banding, vertical gastroplasty or SG, un-dergoing to new bariatric procedures with the adjunction of also malabsorption.  Patients with previous mixed procedures, like gastric bypass, submitted to new bariatric operations are considered in the third part of this thesis.  
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During revisional bariatric surgery, more than during primary surgery, the se-lection of the appropriate procedure for each patient appears fundamental and it mainly comes from the analysis of the multidisciplinary counseling between dieti-cian, psychologist, internist and surgeon.  Finally, a supplementary benefit for obese patients undergoing to laparoscopic surgery will be offered by the improvement of the operative rooms with more confortable tables, more magnified views, smaller diameter of staplers and more dedicated bariatric instrument set.     
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14.1 SAMENVATTING Deze thesis kan verdeeld worden in vier delen. In het eerste deel, bestaande uit hoofdstukken 2 en 3, bespreken we sommige technische aspecten van een laparo-scopische sleeve gastrectomie (SG).  In het tweede deel, bestaande uit hoofdstukken 4 en 7, beschrijven we de verscheidene laparoscopische conversies bij patiënten met voorafgaande restric-tieve ingrepen, zoals laparoscopische adjustable gastric banding (LAGB) en vertical banded gastroplastie (VBG) en SG.  In het derde deel, bestaande uit hoofdstukken 8 en 11, beschrijven we de verschillende conversies die worden uitgevoerd na een Roux-en-Y gastric bypass (RYGB).  In het vierde deel, bestaande uit hoofdstuk 12, beschrijven we de evolutie van conventionele laparoscopie voor bariatrische heelkunde en dit via één enkele inci-sie of enkele-toegang en niet via verschillende trocars. 
Hoofdstuk 2. Gerandomiseerde Studie voor de Vergelijking van Twee Technieken 

voor Laparoscopische Sleeve Gastrectomie (SG)  De SG heeft aan interesse gewonnen in de laatste 10 jaar. De meest gebruikte tech-niek is om eerst de curvatura major te devascularizeren van het antrum tot de fundus om vervolgens lineaire nietjes te plaatsen met een orogastrische sonde als calibratie. Deze techniek wordt ook de « lateraal-tot-mediale aanpak » genoemd.  Een andere mogelijke SG techniek bestaat er in te beginnen aan de curvatura minor ter hoogte van het antrum met een orogastrische sonde, via endoscopie geplaatst, als calibratie. De curvatura major wordt gedevasulariseerd na de creatie van de SG. Deze techniek wordt ook de “mediaal-tot-laterale aanpak” genoemd.  In deze gerandomiseerde prospectieve studie werden deze twee laparosco-pische technieken vergeleken. De technische aspecten van de dissectie van de hoek van His, van de weefselspanning tijdens de laatste plaatsing van de nietjes en de preventie van eventuele postoperatieve lekken werden geëvalueerd en vergeleken tussen de twee technieken. De dissectie van de maag dicht bij de hoek van His werd gemakkelijker uitgevoerd bij de “mediaal-tot-laterale aanpak”. Dit resultaat is waarschijnlijk doordat de hoek van His wordt vrijgemaakt van boven naar bene-den en omgekeerd, zodoende kunnen de nietjes geplaatst worden zonder spanning op de maag uit te voeren.  De analyse van de resultaten toonde geen statistische verschillen aan qua ope-ratieduur, perioperatieve bloeding, het aantal gebruikte nietjes, de duur van de hospitalisatie of qua gewichtsverlies.  De conclusie van de studie bevestigde dat er geen significant verschil is tussen de “mediaal-tot-laterale aanpak” en de “lateraal-tot-mediale aanpak”.  
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Hoofdstuk 3. Gerandomiseerde Studie in Laparoscopische Sleeve Gastrectomie 
(SG) ter Vergelijking van de Versterking van de Nietjeslijn De SG procedure kan geassocieerd zijn met zware perioperatieve en postopera-tieve complicaties. Tijdens heelkunde is een hemorragie ter hoogte van de nietjes-lijn een courant probleem voor de bariatrische chirurg. In de postoperatieve peri-ode is een lek ter hoogte van de maag één van de moeilijkste complicaties om te behandelen. Een lekkage gebeurt meestal in het bovenste deel van de SG in het gebied waar voorheen de hoek van His was.  In deze gerandomiseerde studie werden prospectief drie verschillende tech-nieken voor het managen van de nietjeslijn vergeleken. De technieken waren: geen versterking van de nietjeslijn, versterking van de nietjeslijn met een Gore Seam-guard®  (Gore Seamguard ; W.L. Gore & Associates, Inc, Flagstaff, AZ) en een hechting van de nietjeslijn.  De resultaten van deze studie toonden aan dat de operatieve tijd om de maag te verkleinen significant kleiner was in de groep zonder versterking van de nietjes-lijn. Dit resultaat was hoogstwaarschijnlijk te danken aan het feit dat één enkele nietjeslijn werd gebruikt. Versterking van de nietjeslijn met Gore Seamguardtoonde een statistisch significant verminderd bloedverlies ter hoogte van de niet-jeslijn aan, maar een verhoogde kost door het gebruikte materiaal. Geen statistisch significante verschillen werden tussen de groepen gevonden qua verbruik van aantal nietjes of het optreden van postoperatieve complicaties zoals lekkages.  Ter besluit kan de nietjeslijn veilig worden gemanaged tijdens laparoscopische SG, gebruik makende van de drie geanaliseerde technieken.   Men kan een significant verminderde operatieduur waarnemen zonder ver-sterking van de nietjeslijn en verminderd bloedverlies met het gebruik van materi-aal om de nietjeslijn te verstevigen.  

Hoofdstuk 4. Laparoscopische Conversie van een Laparoscopische Adjustable 
Gastric Banding (LAGB) naar een Sleeve Gastrectomie (SG)  De keuze voor een conversie van een LAGB naar een andere bariatrische ingreep blijft een uitdaging en hangt hoofdzakelijk af van de persoonlijke ervaring en over-tuiging van de chirurg.  De conversie van een SG in één stap bevat het wegnemen van de LAGB en het tubuliseren van de maag om een SG te creëren. Eén van de mogelijke complicaties die kunnen optreden is een lek ter hoogte van de weggenomen LAGB, door een dissectie in fibrotisch weefsel.   Dit type conversie kan wenselijk zijn bij patiënten met een voorgeschiedenis van volume-eten voor de LAGB en bij wie het gebrek aan gewichtsverlies te wijten kan zijn aan foute voedingskeuzes en een slechte compliantie aan de follow-up die nodig zijn voor het slagen van een LAGB.  In deze retrospectieve studie werden 27 patiënten die een laparoscopische conversie van een LAGB naar een SG ondergingen geanalyseerd na een gemiddelde 
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follow-up van 1.5 jaar. De resultaten van deze studie toonden een verhoogd gemid-deld gewichtsverlies van 17.2 kg, een verhoogd gemiddeld % overgewichtsverlies (%EWL) van 16.7 punten en een vermindering van de body mass index (BMI) met 4.4 punten aan.  Patiënten die obesitas-gelinkte comorbiditeiten hadden ten tijde van de con-versie vertoonden een verdwijning van deze in 41.6% van de gevallen. In deze preliminaire studie werden geen conversies naar open heelkunde, post-operatieve lekkages of mortaliteit gevonden.   De gemiddelde operatieve tijd om deze conversie uit te voeren was 2 uur.   In conclusie is laparoscopische conversie van een LAGB naar een SG doenbaar en veilig.  
Hoofdstuk 5. Laparoscopische Revisie van een Sleeve Gastrectomie (SG): Re-Sleeve 

(re-SG) versus Duodenale Switch (DS)  Patiënten die een SG ondergingen kunnen tijdens hun follow-up problemen onder-vinden met gewichtstoename of onvoldoende gewichtsverlies. Problemen met gewichtsverlies zijn meestal het resultaat van onaangepaste voedingspatronen na de SG. Problemen als hyperfagie (volume-eten) of polyfagie (te frekwent eten) kunnen voorkomen.  In deze studie werd de behandeling van dit onaangepast voedingsgedrag ge-evalueerd. Patiënten met hyperfagie na een SG ondergingen een re-SG en patiënten met polyfagie na een SG ondergingen een DS.  Deze retrospectieve studie bevatte 26 patiënten; 7 patiënten met een laparo-scopische re-SG en 19 patiënten met een laparoscopische DS. De resultaten werden bekeken na een gemiddelde follow-up van 2 jaar.   Na een re-SG hadden patiënten een gemiddeld gewichtsverlies van 9.7 kg, met een gemiddelde BMI-daling van 3.6 punten en een gemiddeld overgewichtsverlies van 19.4 punten. Na een DS bereikten patiënten een gemiddeld gewichtsverlies van 26.9 kg met een gemiddelde BMI-daling van 9.6 punten en een gemiddeld overgewichtsverlies (%EWL) van 54.2 punten. De betere resultaten met een DS zijn te wijten aan de toevoeging van een malabsorptie, maar soms zijn er ernstige neveneffecten zoals een hypoproteïnemie en diarree.   De comorbiditeiten door obesitas werden opgelost in overeenstemming met het gewichtsverlies.  De gemiddelde operatieve tijd om deze twee laparoscopische ingrepen uit te voeren was gelijkaardig en ongeveer 2.5 uur. Het verschil in resultaten was hoogstwaarschijnlijk door problemen in de uitvoering van een re-SG veroorzaakt door adhesies en door de complexiteit van een DS, hetgeen een meer complexe ingreep is die wordt uitgevoerd in verschillende abdominale kwadranten.   In deze studie waren er geen conversies naar open heelkunde noch postopera-tive mortaliteit, maar er was wel een significante postoperatieve morbiditeit door lekkages in beide groepen.  
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 In conclusie zijn laparoscopische revisies door re-SG of DS bij patiënten met voorgaande SG met gewichtsverliesproblemen (door onaangepaste voedingsge-woonten) mogelijk zolang de patiënten geen gastroesophageale reflux hebben. In gevallen met gastroesophageale reflux is de uitvoering van een laparoscopische conversie naar een RYGB aangewezen. 
Hoofdstuk 6. Laparoscopische Conversie van een Adjustable Gastric Banding 

(LAGB) en een Vertical Banded Gastroplasty (VBG) naar een 
Duodenal Switch (DS) Patiënten met een voorgaande LAGB of een VBG kunnen onvoldoende gewichts-verlies hebben of een gewichtstoename door compulsieve eetstoornissen die per-sisteren na restrictieve ingrepen of door mechanisch falen van een techniek (ver-glijden van de maagband, hoge bandpositie, VBG nietjesopening).   Het doel van deze retrospectieve studie was om de geselecteerde patiënten te evalueren bij de laparoscopische conversie van een DS in één stap. Deze conversie bevat twee heelkundige fases. De eerste fase is de sectie van de maag om de SG uit te voeren, waarbij men gelijktijdig de voorgaande LAGB wegneemt of waarbij men gelijktijdig de sectie van de voorgaande VBG uitvoert (en de residuele ring of band). De tweede fase is de aanhechting van de SG aan de dunne darm (door het duodenum) om een malabsorptie te creëren. Op deze manier wordt de laparosco-pische DS procedure uitgevoerd.   De laparoscopische conversie werd uitgevoerd in een gemiddelde operatie-duur van 3.5 uur.   43 patiënten werden geanalyseerd na een gemiddelde follow-up van 2.3 jaar: 31 patiënten met een LAGB en 12 patiënten met een VGB. De revisie had tot resul-taat dat er een overgewichtsverlies (%EWL) van 70.1 punten (LAGB) of 64.3 pun-ten (VBG) werd genoteerd. Dit resultaat werd voornamelijk behaald door de toe-voeging van een malabsorptie bij een DS.   Spijtig genoeg waren de mortaliteit en postoperatieve morbiditeit te hoog na deze laparoscopische conversies. Na LAGB overleed 1 patiënt plots in de postope-ratieve periode (negatieve lijkschouwing) en majeure vroege complicaties werden gevonden in 6.4% van de patiënten. Na VBG hadden 50% van de patënten majeure vroege complicaties en 3 patënten overleden buiten het ziekenhuis tijdens hun follow-up periode.   De conclusie van deze analyse was om dit soort revisie niet meer uit te voeren. Bij patiënten met een VBG wordt nu een laparoscopische conversie naar een dis-tale RYGB verkozen en bij patiënten met een LAGB wordt een twee-stapsprocedure met een SG en LAGB verwijdering uitgevoerd, gevolgd door een tweede stap van een DS (na een vooropgestelde tijd).  
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Hoofdstuk 7. Twee-staps Laparoscopische Duodenale Switch (DS) Omdat deze bestaat uit een restrictieve en een malabsorbatieve component kan de DS in twee stappen worden uitgevoerd met een vooropgestelde tijd tussen de twee ingrepen. Daarenboven dient deze ingreep in twee stappen te worden uitgevoerd voor super-obesen en super super-obesen door de bewezen verminderde inciden-tie van complicaties en mortaliteit.   In deze retrospectieve studie werd de twee-staps laparoscopische DS voor de behandeling van super-obesen en super super-obesen geëvalueerd. Een totaal aantal van 31 patiënten ondergingen de tweede stap van een DS na een gemiddel-de van 1.1 jaar na een SG. Deze patiënten werden geëvalueerd na een gemiddelde follow-up van 2.4 jaar. De tweede stap (malabsorbatieve procedure) verhoogde het gemiddelde gewichtsverlies met 36.9 kg en verminderde de BMI met 12.6 punten. Geen conversies naar open heelkunde noch postoperatieve overlijdens werden geregistreerd, maar complicatieratio’s van 12.9% in het vroege postoperatieve verloop en 10.7% tijdens follow-up werden geobserveerd.   Na de tweede stap van de DS waren 51.1% van de obesitas gerelateerde co-morbiditeiten opgelost.   De tweede stap van de laparoscopische DS werd uitgevoerd in een gemiddelde operatietijd van 3 uur. Heden worden super-obesen en super super-obesen be-handeld met een twee-staps DS met uitzondering van patiënten met een maagdila-tatie of gastroesophageale reflux na de eerste stap van de SG. In gevallen van maagdilatatie of gastroesophageale reflux zullen patiënten worden hernomen en laparoscopische re-SG of een conversie naar een laparoscopische RYGB zal voorge-steld worden. 
Hoofdstuk 8. Laparoscopische Revisie van een Roux-en-Y Gastric Bypass (RYGB) 

naar een Banded RYGB Patiënten die een RYGB ondergingen kunnen tijdens hun follow-up een gewichts-toename of een onvoldoende gewichtsverlies ondervinden. Gewichtsverliespro-blemen kunnen het resultaat zijn van technische aspecten zoals verwijding van de maag of stomadilatatie, gastro-gastrische fistels of onaangepaste voedingsge-woonten.   In deze retrospectieve studie werd een groep van 6 patiënten geëvalueerd met een nieuwe gewichtstoename na een RYGB, voornamelijk geassocieerd met een hyperfagie of volume-eten. De behandeling bestond uit de laparoscopische plaat-sing van een niet-aanpasbare siliconering rond de maag. Het doel van deze ingreep is de volumerestrictie te laten toenemen.   De procedure kan uitgevoerd worden in een gemiddelde operatietijd van 1.3 uur.   Na een gemiddelde follow-up van 1.1 jaar werd een gewichtsverlies van 9.2 kg en een overgewichtsverlies (%EWL) van 23.4 punten waargenomen. Eveneens was er een afname van 3.1 punten in de gemiddelde BMI.  
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 Er was geen postoperative morbiditeit of mortaliteit en tijdens de follow-up periode werden geen erosies of verplaatsingen van de ring waargenomen.   In conclusie kunen patiënten met een RYGB met gewichtsverliesproblemen door hun voedingspatroon of hyperfagie behandeld worden door banding van de maag.  
Hoofdstuk 9. Laparoscopische Conversie van een Roux-en-Y Gastric Bypass (RYGB) 

naar een Distale RYGB Bij patiënten met een RYGB kunnen gewichtsverliesproblemen die niet voortko-men uit technische aspecten, maar eerder door voedingsgewoonten worden ve-roorzaakt zoals polyfagie, worden behandeld door een laparoscopische conversie van een standaard RYGB naar een distale RYGB. Polyfagie betreft voornamelijk het te frekwent eten. De nieuwe ingreep resulteert in een malabsorptie en kan verge-leken worden met andere malabsorbatieve ingrepen (biliopancreatische diversie en DS).   De laparoscopische revisie omvat een losmaking van de voorgaande jeju-nostomie en een distale transpositie van de alimentaire darmlus naar de gemeen-schappelijke lus om 300 cm tussen de voorgaande alimentaire tak (meestal 150 cm) en de gemeenschappelijke tak (150 cm) te bereiken. De nieuwe jejunostomie zal worden uitgevoerd op dit niveau, dichter bij de ileocaecale klep. Uiteraard die-nen patiënten die deze heelkundige ingreep gaan ondergaan geïnformeerd worden over een verhoogd risico op flatulentie, frekwente darmbewegingen door malab-sorptie en deficiënties in micronutriënten en proteïnen.   Deze bariatrische herziening kan uitgevoerd worden in een gemiddelde opera-tietijd van 2 uur.   In deze retrospectieve studie werden 7 patiënten geëvalueerd en opgevolgd voor een gemiddelde duur van 1.5 jaar. Deze patiënten verhoogden hun gemiddeld gewichtsverlies met 38 kg en verhoogden hun overgewichtsverlies (%EWL) met 23.9 punten. Evenals verminderden ze hun gemiddelde BMI met 13.7 punten. Tij-dens deze gelimiteerde follow-up periode werden geen proteïnemalnutritie of leverfalen geobserveerd.   In conclusie zou dit type bariatrische revisie moeten overwogen worden bij patiënten die gewichtsverliesproblemen ondervinden hoofdzakelijk door polyfa-gie.  
Hoofdstuk 10. Laparoscopische Conversie van een Roux-en-Y Gastric Bypass (RYGB) 

naar een Sleeve Gastrectomie (SG) als eerste stap naar een Duodenal 
Switch (DS) Een nutritionist en een psycholoog dienen patiënten te evalueren met gewichtsver-liesproblemen die niet voortkomen uit technische aspecten. Indien onvoldoende gewichtsverlies of gewichtstoename na een RYGB hoofdzakelijk voortkomen uit een gemengd voedingspatroon gekarakteriseerd door een sterk verhoogde calorie-
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inname, kan men een laparoscopische conversie van een RYGB naar een SG voor-stellen. In het algemeen dient een SG aanzien te worden als een eerste stap naar een daaropvolgende malabsorptieve ingreep zoals een DS in tegenstelling tot een stand-alone heelkunde.   Deze laparoscopische ingreep omvat het losmaken van zowel de gastro-jejunostomie als de jejunojejunostomie van de voorafgaande RYGB en de daarop-volgende SG na het herstellen van de maagcontinuïteit. Uiteindelijk dient de dunne darmcontinuïteit te worden hersteld.  Deze laparoscopische ingreep kan uitgevoerd worden in een gemiddelde ope-ratietijd van 3.8 uur.   De gepresenteerde data omvatte 4 patiënten die werden geanalyseerd na een gemiddelde opvolging van 11 maanden. De patiënten bereikten een gemiddeld gewichtsverlies van 20.7 kg en een gemiddeld overgewichtsverlies (%EWL) van 15.8 punten; evenals een vermindering van hun gemiddelde BMI met 7 punten.   Er waren geen conversies naar open heelkunde noch mortaliteiten. Eén patient ontwikkelde een postoperatieve fistel op de plaats van de herstelde maagconti-nuïteit.   Tijdens de follow-up had één patient de tweede stap van de DS al ondergaan. In conclusie is deze bariatrische herziening uitvoerbaar en kan ze worden voorge-steld aan geselecteerde patiënten die gewichtsverliesproblemen ondervinden na een RYGB. 
Hoofdstuk 11. Laparoscopsiche Conversie van een Roux-en-Y Gastric Bypass (RYGB) 

naar de Oorspronkelijke Anatomie (OA) Na een RYGB kunnen zich ernstige problemen voordoen, zoals het dumping syn-droom zonder postprandiale hypoglycemie, intolerantie voor de RYGB-geïndu-ceerd restrictie en overmatig gewichtsverlies.   Bij het dumping syndroom dat niet beantwoordt aan voedingsmaatregelen en medische behandeling (serotonine antagonisten, somatostatine analogen), kan er een banding van de maag worden uitgevoerd of een endoscopische restrictie die gebruik maakt van verscheidene hulpmiddelen om de maaglediging te vertragen en om symptomen te verbeteren. Indien dit niet helpt kan men een conversie naar de originele anatomie (OA) voorstellen.   Intolerantie voor de RYGB-geïnduceerde restrictie, evenals een te groot ge-wichtsverlies kan met deze conversie worden behandeld. Een te grote gewichts-toename tijdens opvolging zowel als het verschijnen van gastroesophageale reflux dient in overweging te worden genomen.  Laparoscopische conversie naar OA omvat het losmaken van de gastro-jejunostomie en de jejunojejunostomie en het creëren van een nieuwe anastomose tussen de maagzak en het restant van de maag, zowel als tussen de proximale ali-mentaire tak en de proximale biliaire tak. 
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Conversie naar OA kan eveneens worden overwogen als een overgang naar het uitvoeren van een malabsorptieve procedure zoals een DS in twee stappen. SG na OA wordt eerst uitgevoerd, waar na een vooropgestelde tijd de malabsorptieve procedure van een DS wordt gedaan.   Deze laparoscopische conversie kan uitgevoerd worden in een gemiddelde operatietijd van 2.2 uur.   In deze retrospectieve studie werden 8 patiënten die een conversie van een laparoscopische RYGB naar OA ondergingen geanalyseerd. Na een gemiddelde follow-up van 1.5 jaar hadden 50% van de patiënten een gewichtstoename, 25% van de patiënten hadden een stabiel gewicht en de overige 25% bleven gewicht verliezen. Tijdens deze follow-up hadden drie van de acht (37.5%) patiënten een de novo gastroesophageale reflux.   Ter conclusie is de laparoscopische conversie van een RYGB naar OA uitvoer-baar bij patiënten met ernstige problemen zoals dumping syndroom, intolerantie van een RYGB-geïnduceerde restrictie en gewichtsverliesproblemen, maar het vertaalt zich meestal in een nieuwe gewichtstoename.  
Hoofdstuk 12. Single-Access Laparoscopische Adjustable Gastric Band (LAGB) 

wegname Single-incision laparoscopic surgery (SILS) heeft aan interesse gewonnen, voor-namelijk om de esthestische resultaten te verbeteren, maar eveneens om abdomi-naal trauma, incisionele herniavorming en postoperatieve pijn te verminderen.   Bij patiënten die zich presenteren voor een wegname van een LAGB dient het subcutane reservoir ook te worden weggenomen. Dit litteken kan dus worden gebruikt als voornaamste en enige toegang tot de abdominale caviteit.   In deze retrospectieve studie werden de preliminaire resultaten met de weg-name van een LAGB via SILS getoond. Het litteken van het subcutane reservoir werd gebruikt als enige toegang en een 11- mm trocar (voor een 10-mm scoop) en gebogen herbruikbare instrumenten werden ingebracht door dezelfde incisie.  Er zijn verscheidene voordelen van deze techniek. Chirurgen werken geduren-de de gehele ingreep in een ergonomische houding met gebogen armen, terwijl ze via een werkende triangulatie kunnen werken in het abdomen. De kostprijs van deze procedure is niet verschillend van een multitrocar laparoscopie aangezien alle materiaal herbruikbaar is. De ingreep kan uitgevoerd worden in een gemid-delde operatietijd van minder dan 1 uur.   Ter besluit kunnen patiënten van dezelfde procedure als met conventionele laparoscopie genieten met minder abdominale trocars, wat hoogstwaarschijnlijk minder trocar-gelinkte complicaties zoals bloeding, pijn, infectie en hernia tot ge-volg zullen hebben.  
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14.2 CONCLUSIE Obesitasheelkunde is een snel evoluerende tak van de geneeskunde sinds de intro-ductie van de minimaal invasieve laporoscopie. Met deze aanpak wordt het beeld vergroot, het zicht op het operatieveld verbeterd, de postoperatieve pijn en trauma verminderd, de hospitalisatieduur en revalidatie verkort en de patiëntenoutcome verbeterd. Initieel werden vele bestaande technieken aangepast aan de minimaal invasie-ve aanpak en dit werd bij patiënten gebruikt zonder voorafgaand onderzoek. Nu daarentegen worden meer en meer nieuwe technieken op een gerandomiseerde manier onderzocht en getest voor hun klinische implementatie. Het eerste en het laatste deel van deze thesis handelen over de evaluatie van nieuwe heelkundige ingrepen zoals de laparoscopische sleeve gastrectomie (SG) en meer recent de ontwikkeling van de enkele-toegang laparoscopie (single incisi-on laparoscopic surgery of SILS). Laparoscopische SG kan hoofdzakelijk uitgevoerd worden via twee verschillende technieken en om peri-en postoperatieve complica-ties te verminderen kan de nietjeslijn op verschillende manieren worden uitge-voerd. SILS bestaat er in laparoscopische procedures uit te voeren via één enkele inci-sie in tegenstelling tot drie, vijf of meerdere incisies en dit om trauma, postopera-tieve pijn en abdominale wandinfecties te verminderen en om esthetische resulta-ten te verbeteren. Alle bariatrsiche ingrepen die via conventionele laparoscopie worden uitgevoerd kunnen worden gedaan via SILS. Verder onderzoek zal de eva-luatie zijn van revisies in de bariatrische heelkunde via SILS en het gebruik van de robot voor SILS. Aangezien het grote aantal bariatrische procedures die jaarlijks worden uitge-voerd, wordt de vraag naar revisionele heelkunde groter. Nieuwe ingrepen kunnen worden uitgevoerd via laparoscopie en dit brengt de verschillende voordelen van de minimaal-invasieve aanpak met zich mee. Het tweede deel van deze thesis handelt over de evaluatie van patiënten met voorafgaande restrictieve ingrepen, zoals een maagband, vertikale gastroplastie of SG die vervolgens een nieuwe bijkomende malabsorptieve bariatrische ingreep ondergaan. Het derde deel van deze thesis handelt over patiënten die voorafgaand ge-mengde ingrepen zoals een gastric bypass ondergingen en die daarna een nieuwe bariatrische ingreep ondergaan.  Tijdens revisionele bariatrische heelkunde dient men, meer dan tijdens de eer-ste ingreep, de aangepaste ingreep voor elke patiënt te kiezen en dit gebeurt best in een multidisciplinair team met een voedingsdeskundige, een psycholoog, een internist en een chirurg. Tenslotte zal men naar de toekomst toe meer voorzieningen treffen voor obese patiënten die een laparoscopische ingreep ondergaan door de verbetering van 
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operatiezalen met meer comfortabele tafels, meer vergrote beelden, kleinere niet-jes en instrumenten die speciaal worden ontworpen voor bariatrische heelkunde.   
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RIASSUNTO & CONCLUSIONI 

 



 

   



Chapter 15 

 189 

15.1 RIASSUNTO Questa tesi puo’ essere divisa in 4 sezioni principali. La prima sezione, capitoli 2-3, discute alcuni aspetti tecnici per la realizzazione della gastrectomia sleeve lapa-roscopica (SG).   La seconda sezione, capitoli 4-7, descrive le varie conversioni laparoscopiche realizzate in pazienti con precedenti procedure restrittive, come l’anello gastrico aggiustabile laparoscopico (LAGB), la gastroplastica verticale (VBG) e la SG.   La terza sezione, capitoli 8-11, descrive le differenti conversioni laparoscopi-che realizzate in pazienti dopo bypass gastrico Roux-en-Y (RYGB).   La quarta sezione, capitolo 12, riporta l’evoluzione della laparoscopia con-venzionale verso la realizzazione della chirurgia bariatrica non attraverso la tecni-ca multitrocart ma piuttosto attraverso una singola incisione o un singolo accesso laparoscopico.  
Capitolo 2. Studio Randomizzato Paragonante Due Tecniche per la Gastrectomia 

Sleeve (SG) Laparoscopica La procedura di SG ha guadagnato interesse nell’ultima decade. La piu’ comune tecnica usata consiste nella devascolarizzazione della grande curvatura dello stomaco, dall’atrio fino al fondo gastrico, e poi nella sezione dello stomaco usando linee di agrafes e seguendo un tubo orogastrico come tutore. Questa tecnica e’ an-che chiamata l’ “approccio da laterale a mediale”.  Un’altra possibile tecnica di SG consiste nell’apertura della retrocavita’ degli epiploon a livello dell’atrio e nella sezione dello stomaco per primo, lungo un tubo orogastrico spinto endoscopicamente. La grande curvatura dello stomaco viene devascolarizzata dopo la creazione della SG. Questa tecnica e’ anche chiamata l’ “approccio da mediale a laterale”.  In questo studio randomizzato, questi due metodi di SG laparoscopica sono stati paragonati in maniera prospettica. Essenzialmente, gli step tecnici di disse-zione dell’angolo di His, della tensione del tessuto durante l’ultima linea di agrafes, della prevenzione della potenziale perforazione postoperatoria in questa area sono stati valutati e paragonati tra le due tecniche. La dissezione dello stomaco vicino all’angolo di His e’ stata trovata piu’ facile da realizzare durante l’ “approccio da mediale a laterale”, e questo risultato e’ piuttosto dovuto alla liberazione dell’angolo di His dall’alto verso il basso e viceversa, che permette l’introduzione della suturatrice e soprattutto la sezione dello stomaco senza alcuna tensione. L’analisi dei risultati non ha dimostrato differenze statisticamente significative per quanto riguarda il tempo operatorio, il sanguinamento perioperatorio, il numero di agraphes usate, la degenza ospedaliera o la perdita di peso.   Le conclusioni dello studio hanno confermato la differenza non significativa tra l’ “approccio da mediale a laterale” e l’ “approccio da laterale a mediale”.   
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Capitolo 3. Studio Randomizzato di Gastrectomia Sleeve (SG) Laparoscopica 
Paragonante il Rinforzo della Linea di Sutura  La procedura di SG puo’ essere associata a importanti complicanze perioperatorie e postoperatorie. Durante la chirurgia, l’emorragia della linea di sutura e’ un fre-quente problema incontrato dai chirurghi bariatrici. Nel periodo postoperatorio, la perforazione gastrica e’ una delle piu’ difficili complicanze da trattare. La perfora-zione gastrica occorre di solito nella parte alta della SG, nell’area del precedente angolo di His.  In questo studio randomizzato, tre differenti tecniche di trattamento della linea di sutura durante SG laparoscopica sono state paragonate in maniera pros-pettica. Le tecniche includono il non rinforzo della linea di sutura, l’utilizzo sulla linea di sutura del Gore Seamguard® (Gore Seamguard®; W.L. Gore & Associates, Inc, Flagstaff, AZ), e il rinforzo con filo della linea di sutura.   I risultati dello studio hanno dimostrato che il tempo operatorio per realizzare la sezione dello stomaco appare essere statisticamente siginificativo piu’ basso nel gruppo del non rinforzo della linea di sutura. Questo risultato e’ associato sem-plicemente al fatto che una semplice suturatrice ha sezionato lo stomaco. L’utilizzo del Gore Seamguard® sulla linea di sutura ha dimostrato una perdita di sangue dalla linea di sutura statisticamente significativa piu’ bassa, ma un aumento del costo della procedura dovuto al materiale usato. Nessuna differenza statistica-mente significativa e’ stata trovata tra i gruppi per quanto riguarda il numero di agrafes utilizzate o l’occorrenza delle complicanze postoperatorie, come le per-forazioni gastriche.   In conclusione, la linea di sutura puo’ essere trattata con sicurezza durante la SG laparoscopica usando tutte e tre le tecniche analizzate, raggiungendo un signifi-cativo ridotto tempo operatorio con il non rinforzo della linea di sutura e una ri-dotta perdita di sangue dalla linea di sutura con l’utilizzo del Gore Seamguard® .  

Capitolo 4. Conversione Laparoscopica di Anello Gastrico Aggiustabile (LAGB) a 
Gastrectomia Sleeve (SG) La scelta di conversione di LAGB in un’altra procedura bariatrica rimane difficile e primariamente dipende dall’esperienza personale del chirurgo e dalla sua filosofia.   La conversione in SG in uno step unico interessa la rimozione del LAGB e la tubulizzazione dello stomaco per creare la SG. Una delle immediate possibili com-plicanze che possono occorrere con questa chirurgia e’ lo sviluppo della perforazi-one gastrica nell’area del precedente LAGB, dovuta alla sezione gastrica in un’area fibrotica.   Questo tipo di conversione puo’ essere indicato in pazienti con un storia di comportamento alimentare tipo grandi mangiatori prima della procedura di LAGB e in quelli dove il fallimento della perdita di peso potrebbe essere dovuta alla pov-era scelta di alimenti e alle poche visite di controllo da parte del paziente, fattori considerati necessari per il successo dell’intervento di LAGB.  
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In questo studio retrospettivo, 27 pazienti sottoposti a conversione laparoscopica da LAGB a SG sono stati analizzati dopo un follow-up medio di 1.5 anni. I risultati dello studio hanno dimostrato un aumento medio di perdita di peso di 17.2 kg, un aumento medio della % dell’eccesso della perdita di peso (EWL) di 16.7 punti, e una riduzione media dell’indice di massa corporea (BMI) di 4.4 punti.   I pazienti che presentavono malattie associate all’obesita’ al momento della conversione hanno dimostrato una risoluzione di queste malattie in 41.6% dei casi.   In questa esperienza preliminare, non e’ stata riscontrata nessuna conversione in chirurgia aperta, perforazione gastrica postoperatoria o mortalita’.  Il tempo operatorio medio per realizzare questa conversione in laparoscopia e’ stato di 2 ore.  In conclusione, la conversione laparoscopica di LAGB a SG e’ fattibile e sicura. 
Capitolo 5. Revisione Laparoscopica di Gastrectomia Sleeve (SG): Re-Sleeve (re-SG) 

verso Switch Duodenale (DS) Pazienti sottoposti a SG possono presentare durante il follow-up problemi di ripre-sa di peso o insufficiente perdita di peso. I problemi di perdita di peso sono di soli-to il risultato di abitudini di dieta inappropriate, adottate dal paziente dopo SG. I problemi possono essere di iperfagia (es. grandi mangiatori) o polifagia (es. pasti piccoli e frequenti).   In questo studio, e’ stato valutato il trattamento di questi comportamenti ali-mentari inappropriati. Pazienti con iperfagia dopo SG sono stati sottomessi a re-SG, e pazienti con polifagia dopo SG sono stati convertiti a switch duodenale (DS).  Questo studio retrospettivo ha incluso 26 pazienti: 7 pazienti sottoposti a re-SG laparoscopico, e 19 pazienti sottoposti a DS laparoscopico. I risultati sono stati rivisti dopo un follow-up medio di 2 anni.   Dopo re-SG, i pazienti hanno avuto una perdita di peso media di 9.7 kg, con una riduzione media di BMI di 3.6 punti e un aumento medio di %EWL di 19.4 punti. Dopo DS, i pazienti hanno registrato una pedita di peso media di 26.9 kg, con una riduzione media di BMI di 9.6 punti e un aumento medio di %EWL di 54.2 punti. I risultati superiori di DS sono dovuti all’aggiunta di malassorbimento, che qualche volta e’ a associata all’apparizione di effetti collaterali come ipoproteinemia e diar-rea.   Le malattie associate all’obesita’ sono state risolte grazie alla perdita di peso registrata dai pazienti.  Il tempo operatorio medio per realizzare queste due procedure laparoscopiche e’ risultato simile e di circa 2.5 ore. I risultati differenti furono piuttosto correlati alla difficolta’ di realizzazione del re-SG, causata dalle aderenze e alla complessita’ di realizzazione del DS, che e’ una procedura piu’ complessa perche’ interessa dif-ferenti quadranti addominali.  
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 In questo studio, non ci furono conversioni in chirurgia aperta o mortalita’ postoperatoria, ma c’e stata una significativa morbidita’ postoperatoria dovuta alle perforazioni gastriche registrate in entrambi i gruppi.  In conclusione, le revisioni laparoscopiche di re-SG o DS in pazienti con prece-dente SG e con problemi di perdita di peso (dovuta a inappropriate abitudini ali-mentari) sono fattibili fino a quando i pazienti non presentano un reflusso gastroe-sofageo. In casi di reflusso gastroesofageo, una conversione laparoscopica in RYGB e’ preferita. 
Capitolo 6. Conversione Laparoscopica di Anello Gastrico Aggiustabile (LAGB) e 

Gastroplastica Verticale (VBG) a Switch Duodenale (DS) Pazienti con precedenti LAGB o VBG possono presentare problemi di perdita di peso come insufficiente perdita di peso o ripresa di peso dovuti a disordini alimen-tari compulsivi presenti dopo entrambi gli interventi o dovuti a fallimenti tecnici degli interventi subiti (scivolamento dell’anello, posizione alta dell’anello, aperture delle agrafes del VBG).  Lo scopo di questo studio retrospettivo e’ stato di valutare pazienti selezionati trattati mediante conversione laparoscopica in DS in un unico step. Questa conver-sione interessa due fasi chirurgiche. La prima fase e’ la sezione dello stomaco per realizzare la SG insieme alla rimozione del precedente LAGB o alla sezione della precedente VBG (e dell’anello o benda residua). La seconda fase e’ l’unione della SG al piccolo intestino (attraverso il duodeno) per creare il malassorbimento. In ques-ta maniera la procedura di DS laparoscopica e’ realizzata.  La conversione laparoscopica e’ stata realizzata in un tempo operatorio medio di 3.5 ore.  Quarantatre pazienti sono stati analizzati dopo un follow-up medio di 2.3 anni: 31 pazienti con LAGB e 12 pazienti con VBG. La revisione e’ risultata in una media di %EWL di 70.1 punti (LAGB) o 64.3 punti (VBG). Questo risultato e’ stato princi-palmente ottenuto dall’aggiunta del malassorbimento con DS.   Sfortunatamente la mortalita’ e morbidita’ postoperatoria sono state troppo alte dopo questa conversione laparoscopica. Dopo LAGB, un paziente e’ morto improvvisamente nel postoperatorio (autopsia negativa), e complicanze precoci maggiori sono state registrate in 6.4% dei pazienti. Dopo VBG, 50% dei pazienti hanno presentato complicanze precoci maggiori, e 3 pazienti sono morti durante il periodo di follow-up, dopo la loro dimissione dall’ospedale.  La conclusione di questa analisi e’ stata di abbandonare questo tipo di revi-sione. In pazienti con VBG, una conversione laparoscopica in RYGB distale e’ ora preferita, e in pazienti con LAGB, una procedura in due step con SG e rimozione di LAGB, seguita dal secondo step di DS (dopo un appropriato intervallo di tempo) e’ preferita.  
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Capitolo 7. Switch Duodenale (DS) Laparoscopico in Due Step  Il DS puo’ essere realizzato in due step, con un appropriato intervallo di tempo fra le due procedure, grazie al fatto di essere composto da una componente restrittiva e una malassorbitiva. Per di piu’, questa procedura deve essere realizzata in due step per i pazienti super-obesi e super super-obesi perche’ e’ stata provata la ri-dotta incidenza di complicanze postoperatorie e mortalita’.   In questo studio retrospettivo, e’ stata valutata l’esperienza totale del DS lapa-roscopico in due step per il trattamento di pazienti super-obesi e super super-obesi. Un totale di 31 pazienti sono stati sottoposti al secondo step di DS dopo SG, dopo un intervallo di tempo medio di 1.1 anni. Questi pazienti sono stati valutati dopo un follow-up medio di 2.4 anni. Il secondo step (processo malassorbitivo) ha aumentato la perdita di peso media di 36.9 kg e ridotto il BMI medio di 12.6 punti.  Nessuna conversione a chirurgia aperta o morte postoperatoria sono state regis-trate, ma sono state osservate una complicanza del 12.9% nel decorso postopera-torio precoce e del 10.7% durante il follow-up.   Dopo il secondo step di DS, 51.1% delle malattie associate alla obesita’ sono state risolte.   Il secondo step di DS laparoscopico e’ stato realizzato in un tempo operatorio medio di 3 ore.   Attualmente, i pazienti super-obesi e super super-obesi sono trattati con il DS in due step all’eccezione dell’apparizione della dilatazione gastrica o reflusso gas-troesofageo dopo primo step di SG. In casi di dilatazione gastrica o reflusso gas-troesofageo, i pazienti sono revisionati e una re-SG laparoscopica o conversione a RYGB laparoscopica, e’ rispettivamente proposta.  
Capitolo 8. Revisione Laparoscopica di Bypass Gastrico Roux-en-Y (RYGB) a RYGB 

con Bendaggio Pazienti sottoposti a RYGB possono presentare durante il follow-up una ripresa di peso o un’insufficiente perdita di peso. Problemi di perdita di peso possono risul-tare da aspetti tecnici come una dilatazione della tasca gastrica o dell’anastomosi, la presenza di fistola gastro-gastrica o un inappropriato comportamento alimenta-rio.  In questo studio retrospettivo, un gruppo di 6 pazienti e’ stato valutato; i pa-zienti presentavono o una ripresa di peso dopo RYGB, principalmente associata a iperfagia, o erano grossi mangiatori. Il trattamento e’ consistito nel posizionare un anello di silicone non regolabile intorno alla tasca gastrica per via laparoscopica. Lo scopo di questa procedura e’ stato di aumentare la restrizione del volume gas-trico.   La procedura puo’ essere realizzata in un tempo operatorio medio di 1.3 ore.  Dopo un follow-up medio di 1.1 anni, e’ stato raggiunto un aumento della per-dita di peso media di 9.2 kg e di %EWL di 23.4 punti, e una riduzione media di BMI di 3.1 punti.  
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 Non c’e’ stata nessuna morbidita’ o mortalita’ postoperatoria e, durante il pe-riodo di follow-up, nessuna erosione o scivolamento dell’anello sono state osser-vate.  In conclusione, pazienti con RYGB e problemi di peso associati a un comporta-mento alimentario di iperfagia possono essere trattati con il posizionamento di anello non regolabile intorno alla tasca gastrica.  
Capitolo 9. Conversione Laparoscopica di Bypass Gastrico Roux-en-Y (RYGB) a 

RYGB Distale  In pazienti con RYGB, problemi di perdita di peso non associati a aspetti tecnici ma piuttosto a abitudini alimentari come polifagia possono essere trattati con la con-versione laparoscopica del RYGB standard a RYGB distale. Polifagia include princi-palmente il mangiare piccoli pasti frequentemente. La nuova procedura risulta in un processo di malassorbimento e puo’ essere paragonata alle altre procedure malassorbitive descritte (diversione biliopancreatica e DS).   La revisione laparoscopica consiste nella sezione della precedente digiunodi-giunostomia e nella transposizione dell’ansa intestinale alimentare piu’ distal-mente sull’ansa intestinale comune per raggiungere una somma di 300 cm tra la precedente ansa alimentare (di solito 150 cm) e la nuova ansa comune (150 cm). La nuova digiunodigiunostomia sara’ realizzata a questo punto, e piu’ vicino alla valvola ileocecale. Ovviamente, pazienti sottoposti a questa revisione chirurgica devono essere informati del potenziale aumento di flatulenza, frequenti movimenti intestinali dovuti al malassorbimento e deficit di micronutrienti e proteine.  Questa revisione bariatrica puo’ essere realizzata in un tempo operatorio me-dio di 2 ore.   In questo studio retrospettivo, 7 pazienti sono stati valutati e seguiti nel fol-low-up per un tempo medio di 1.5 anni. Questi pazienti hanno aumentato la loro perdita di peso media di 38 kg e aumentato il loro %EWL medio di 23.9 punti; hanno anche diminuito il loro BMI medio di 13.7 punti. In questo limitato periodo di follow-up, nessuna malnutrizione proteica o disfunzionamento epatico e’ stato osservata.   In conclusione, questo tipo di revisione bariatrica dovrebbe essere considerata in pazienti con RYGB presentanti problemi di perdita di peso principalmente asso-ciati a polifagia. 
Capitolo 10. Conversione Laparoscopica di Bypass Gastrico Roux-en-Y (RYGB) a 

Gastrectomia Sleeve (SG) come Primo Step di Switch Duodenale (DS) Pazienti presentanti problemi di perdita di peso non associata ad aspetti tecnici devono essere valutati da un nutrizionista e da uno psicologo. Se l’insufficienza di perdita di peso o ripresa di peso dopo RYGB e’ principalmente associata a un nuovo comportamento alimentario misto caratterizzato da aumento di cibo calo-rico, la conversione laparoscopica di RYGB a SG puo’ essere proposta. In generale, 
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la SG dovrebbe essere considerata come primo step del successivo procedimento malassorbitivo come DS piuttosto che la chirurgia di SG da sola.   Questa conversione laparoscopica interessa la sezione di entrambe gastrodigi-unostomia e digiunodigiunostomia del precedente RYGB e la realizzazione della SG dopo aver restaurato la continuita’ gastrica. Alla fine, la conitinuita’ del piccolo intestino deve essere realizzata.  Questa conversione laparoscopica puo’ essere realizzata in un tempo operato-rio medio di 3.8 ore.  La presente serie consiste di 4 pazienti che furono analizzati dopo un follow-up medio di 11 mesi. I pazienti hanno raggiunto una perdita di peso media di 20.7 kg e un %EWL medio di 15.8 punti, cosi’ come una riduzione di 7 punti di BMI medio.   Non ci sono state conversioni in chirurgia aperta e nessuna mortalita’. Un pa-ziente ha sviluppato una fistola postoperatoria nell’area della restaurata continui-ta’ gastrica.   Durante il periodo di follow-up, un paziente e’ stato gia’ sottoposto al secondo step di DS.  In conclusione, questa revisione bariatrica e’ fattibile e puo’ essere proposta a pazienti selezionati presentanti problemi di perdita di peso dopo RYGB. 
Capitolo 11. Conversione Laparoscopica di Bypass Gastrico Roux-en-Y (RYGB) a 

Anatomia Originale (OA) Dopo RYGB, parecchi problemi possono succedere come la sindrome di dumping senza ipoglicemia postprandiale, l’intolleranza all’indotta restrizione dal bypass, e l’eccessiva perdita di peso.   Difronte a una sindrome di dumping, resistente alle misure dietetiche e alla terapia medica (antagonisti della serotonina, analoghi della somatostatina), un bendaggio della tasca gastrica o una restrizione endoscopica usando vari endosco-pi possono essere utili per diminuire lo svuotamento dei cibi dalla tasca gastrica e migliorare i sintomi. Quando queste opzioni non risultano di successo, la ristora-zione dell’anatomia originale (OA) puo’ essere considerata.  L’intolleranza alla restrizione indotta dal bypass o l’eccessiva perdita di peso puo’ esssere trattata con questa conversione, ma il rischio della ripresa di peso durante il follow-up o l’apparizione di reflusso gastroesofageo devono essere con-siderate.  La conversione laparoscopica a OA coinvolge la sezione di entrambe gastrodi-giunostomia e digiunodigiunostomia e crea una nuova anastomosi tra la tasca gas-trica e lo stomaco residuo, cosi’ come tra l’ansa intestinale prossimale alimentare e l’ansa intestinale prossimale biliare.   La conversione a OA puo’ anche essere considerata come un ponte per realiz-zare una procedura malassorbitiva come il DS in due step. La SG dopo OA e’ realiz-zata per prima, e poi, dopo un appropriato tempo di intervallo, la procedura malas-sorbitiva di DS e’ realizzata come secondo step.  
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 Questa conversione laparoscopica puo’ essere realizzata in un tempo operato-rio medio di 2.2 ore.  In questo studio retrospettivo, sono stati analizzati 8 pazienti sottoposti a con-versione laparoscopica di RYGB a OA. Dopo un follow-up medio di 1.5 anni, 50% dei pazienti hanno presentato una ripresa di peso, 25% dei pazienti hanno man-tenuto un peso stabile, e il rimanente 25% ha continuato a perdere peso. Durante questo follow-up, il reflusso gastroesofageo e’ apparso come de-novo in tre degli otto pazienti (37.5%).  In conclusione, la conversione laparoscopica di RYGB a OA e’ fattibile in pa-zienti presentanti problemi severi, come la sindrome di dumping, l’intolleranza all’indotta restrizione dal bypass e problemi di perdita di peso, ma in generale risulta in una ripresa di peso.  
Capitolo 12. Rimozione di Anello Gastrico Aggiustabile (LAGB) con un Solo Accesso 

Laparoscopico La chirurgia laparoscopica con una sola incisione (SILS) ha recentemente guada-gnato interesse principalmente per la migliorata cosmesi, ma anche per la ridu-zione del trauma addominale, della formazione di ernia incisionale e del dolore postoperatorio.   Nei pazienti candidati a rimozione di LAGB, il port sottocutaneo deve essere rimosso. Pertanto, questa cicatrice puo’ essere usata come il principale e il solo accesso alla cavita’ addominale.   In questo studio retrospettivo e’ stata riportata l’esperienza preliminare di rimozione di LAGB mediante SILS. La cicatrice del port sottocutaneo e’ stata usata come il solo accesso all’addome, e un trocart da 11-mm (per un’ottica da 10-mm), assieme agli strumenti curvi reutilizzabili sono stati inseriti attraverso la stessa incisione.   Ci sono parecchi vantaggi legati a questa particolare tecnica. I chirurghi lavo-rano durante l’intera procedura in una posizione ergonomica con le braccia flesse e con la triangolazione di lavoro della laparoscopia all’interno dell’addome. Il costo della procedura non e’ differente dalla laparoscopia multitrocart perche’ tutti i materiali sono reutilizzabili. La procedura puo’ essere realizzata in un tempo ope-ratorio medio di meno di un’ora.  In conclusione, i pazienti possono beneficiare della stessa procedura realizzata con la laparoscopia convenzionale ma con ridotto numero di trocart addominali, e probabilmente meno complicanze assocate ai trocart stessi, come sanguinamento, dolore, infezione, e ernia su trocart.  
15.2 CONCLUSIONI La chirurgia dell’obesita’ e’ una procedura chirurgica in rapida evoluzione che e’ divenuta pratica comune grazie all’avvento dell’approccio mini-invasivo laparo-
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scopico. Con questo approccio l’immagine e’ magnificata, l’esposizione del campo operatorio e’ migliore, il trauma e il dolore postoperatorio sono minori, la degenza ospedaliera e la convalescenza sono ridotte, e il futuro del paziente e’ migliorato.  Inizialmente, molte tecniche esistenti sono state adottate con l’approccio mini-invasivo e applicate in pazienti spesso senza alcuna sostanziale ricerca. Comunque, sempre piu’ nuove tecniche sono state testate in maniera randomizzata prima dell’utilizzo clinico.  La prima parte e l’ultima parte di questa tesi focalizzano la valutazione delle nuove procedure chirurgiche come la gastrectomia sleeve laparoscopica (SG) e piu’ recentemente la chirurgica laparoscopica con una sola incisione (SILS). La SG lapa-roscopica puo’ essere principalmente realizzata attraverso due differenti tecniche e la linea di sutura puo’ essere trattata in metodi differenti per controllare le com-plicanze peroperatorie e postoperatorie.  La SILS consiste nel realizzare procedure laparoscopiche attraverso una sin-gola incisione invece di tre, cinque o piu’ incisioni, affinche’ il trauma, il dolore postoperatorio e le infezioni della parete addominale siano ridotte e l’estetica mig-liorata. Tutte le procedure bariatriche realizzate in laparoscopia convenzionale sono possibili attraverso la SILS. Una investigazione futura sara’ la valutazione della chirurgia bariatrica di revisione realizzata attraverso la SILS e l’applicazione del robot alla SILS.  Considerato l’elevato numero di procedure bariatriche realizzate annualmente, la richiesta di chirurgia di revisione sta aumentando e le procedure di revisione possono essere realizzate in laparoscopia, acquisendo i differenti vantaggi dell’approccio mini-invasivo.  La seconda parte di questa tesi focalizza la valutazione dei pazienti con prece-dente restrizione gastrica, come il bendaggio gastrico, la gastroplastica verticale o la SG, sottoposti a nuove procedure bariatriche di anche unione a malassorbi-mento.  I pazienti con precedenti procedure miste, come il bypass gastrico, sottoposti a nuove operazioni bariatriche sono considerati nella terza parte di questa tesi. Durante la chirurgia bariatrica di revisione, ancor piu’ che durante la chirurgia primaria, la selezione dell’appropriata procedura per ogni paziente appare fonda-mentale e principalmente deriva dall’analisi della consulenza multispecialistica tra dietista, psicologo, internista e chirurgo.  Alla fine, un beneficio supplementare per i pazienti obesi sottoposti a chirurgia laparoscopica sara’ offerto dal miglioramento delle sale operatorie con tavoli piu’ confortevoli, visioni piu’ magnificate, stapler con diametro piu’ piccolo e set di strumenti bariatrici piu’ dedicati.   
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