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Introduction

Roux-en-Y gastric bypass (RYGB) is a time-honored bariatric intervention of long standing (i.e. 40 years) and represents 30% of operations performed for obesity today [START_REF] Angrisani | IFSO Worldwide Survey 2016: Primary, Endoluminal, and Revisional Procedures[END_REF]. RYGB competes with longitudinal sleeve gastrectomy because they have similar weight loss and metabolic efficacy at five years [START_REF] Salminen | Effect of Laparoscopic Sleeve Gastrectomy vs Laparoscopic Roux-en-Y Gastric Bypass on Weight Loss at 5 Years Among Patients With Morbid Obesity: The SLEEVEPASS Randomized Clinical Trial[END_REF][START_REF] Peterli | Effect of Laparoscopic Sleeve Gastrectomy vs Laparoscopic Roux-en-Y Gastric Bypass on Weight Loss in Patients With Morbid Obesity: The SM-BOSS Randomized Clinical Trial[END_REF] although the latter has greater technical simplicity [START_REF] Gagner | Fifth International Consensus Conference: current status of sleeve gastrectomy[END_REF]. Moreover, the construction of the gastro-jejunal and jejuno-jejunal anastomoses for the Roux-en-Y configuration creates spaces predisposing to internal hernia (IH) in which one or more intestinal loops can incarcerate and lead to intestinal obstruction at these sites. The prevalence of IH is variable (0-16%), and is observed more frequently when these defects are not closed and/or after massive weight loss (loss of excess weight >50%) [START_REF] Stenberg | Closure of mesenteric defects in laparoscopic gastric bypass: a multicentre, randomised, parallel, open-label trial[END_REF]. One metaanalysis [START_REF] Geubbels | Meta-analysis of internal herniation after gastric bypass surgery[END_REF] and a randomized clinical trial [START_REF] Stenberg | Closure of mesenteric defects in laparoscopic gastric bypass: a multicentre, randomised, parallel, open-label trial[END_REF] have clearly shown the benefits of routine closure of these spaces on the incidence of IH, notwithstanding the increased risk of stricture associated with this gesture [START_REF] Kristensen | Does the closure of mesenteric defects during laparoscopic gastric bypass surgery cause complications?[END_REF]. Moreover, partial closure of these defects in patients with substantial visceral obesity is ineffective to prevent IH [START_REF] Kristensen | Does the closure of mesenteric defects during laparoscopic gastric bypass surgery cause complications?[END_REF].

Therefore, precise anatomic knowledge of these spaces is important to close them correctly and to limit the risk of IH. The goal of this surgical technique is double: first, to describe the different spaces created between the mesenteric structures according to the type of RYGB performed (i.e. ante-colic versus retro-colic (trans-mesocolic)) and their anatomic relationships; secondly, to propose a simple, reproducible and safe technique to close these defects laparoscopically.

Characteristics of ante-colic RYGB (Figure 1)

One speaks of ante-colic RYGB when the alimentary limb is placed anterior to the transverse colon. This configuration creates two spaces:

-The inter-mesenteric defect (1) located between the mesentery of the biliary limb (B) and the alimentary limb mesentery (A) at the level of the foot of the jejuno-jejunal anastomosis.

-Petersen's space (2) located between the alimentary limb mesentery (A) in front, and the transverse mesocolon behind.

Characteristics of the retro-colic (or trans-mesocolic) RYGB (Figure 2)

RYGB is called retro-colic or trans-mesenteric when the alimentary limb courses from the infra-mesocolic abdomen to the supra-mesocolic space, passing through the transverse mesocolon at the level of an avascular window created above and to the right of the angle of Treitz. This set-up reduces the tension on the gastro-jejunal anastomosis because the alimentary limb is placed directly in the greater sac, behind the stomach. However, this configuration creates another gap in the transverse mesocolon, called the trans-mesocolic defect. This defect corresponds to the circumferential space between the alimentary limb and the edges of the transmesocolic window.

Thus, trans-mesocolic RYGB presents three spaces at risk for IH:

-Inter-mesenteric defect (1)

-Petersen's space (2)
-Trans-mesocolic defect (3)

Petersen's space (Figure 3)

To optimize the exposure of this space, the alimentary limb should be pushed to the patient's left while the greater omentum is retracted cephalad above the transverse colon by a grasper. The assistant's grasper maintains the transverse colon (C) cephalad to expose the bottom of the defect through which the duodenum (D) can be seen.

Closure of this defect by a continuous non-absorbable suture is recommended [START_REF] Stenberg | Closure of mesenteric defects in laparoscopic gastric bypass: a multicentre, randomised, parallel, open-label trial[END_REF][START_REF] Lopera | Preventative laparoscopic repair of Petersen's space following gastric bypass surgery reduces the incidence of Petersen's hernia: a comparative study[END_REF].

The suture is placed from bottom to top, anteriorly, to completely close the defect between the transverse mesocolon (M) and the mesentery (m) of the alimentary limb (A), taking care not to include any omental fringes or the greater omentum (E) in the suture.

Inter-mesenteric space (Figure 4)

Exposure of this space, or defect, located at the foot of the alimentary limb, is largely facilitated by placing a stay-suture at the level of the jejuno-jejunostomy, which is then retracted cephalad and to the patient's left by the assistant's grasper. This maneuver also maintains tension on the two mesenteric edges to be closed. It is important to make sure that the defect is free of any intestinal loop before starting to close it. The defect is closed in the same manner as Petersen's space between the alimentary loop mesentery (A) and the biliary limb mesentery (B). The suture placed into the mesentery must be superficial, taking the peritoneum only and directed parallel to the path of the vessels, to avoid vascular injury or creation of a hematoma.

The last stitch should be placed on the mesentery and not on the intestines to avoid any kinking at the foot of the mesentery, a potential cause of stricture potentially requiring an re-operation [START_REF] Kristensen | Does the closure of mesenteric defects during laparoscopic gastric bypass surgery cause complications?[END_REF].

Trans-mesenteric defect (Figure 5)

This defect, specific to trans-mesocolic RYGB, is exposed by the assistant who tracts the transverse mesocolon cephalad.

The defect can be closed either by two circumferential continuous sutures or interrupted non-absorbable sutures (red arrows) between the serosa of the alimentary limb and the transverse mesocolon. This technique limits the risk of stricture, compared to the lateral closure of the mesocolic defect folded over itself and hitched around the alimentary limb (A), Space of Paroz or inter-jejunal defect (Figure 6) Paroz et al. described another space at risk of IH in RYGB [START_REF] Paroz | A new type of internal hernia after laparoscopic Roux-en-Y gastric bypass[END_REF]. This space, or Paroz hernia (*), also called inter-jejunal defect, is formed between the end of the alimentary limb upstream from the anastomosis and the dead-end of the biliary limb, distal to the anastomosis. The defect is delimited by the jejuno-jejunal suspension point on one side and the staple line on the other (*). This defect is found only when a stitch is placed to attach the alimentary limb to the blind end of the biliary limb, either when the jejuno-jejunal limb is suspended to perform the jejunojejunostomy and expose the inter-mesenteric defect or by the final stitch to close the intermesenteric defect as can be seen in the Figure . Thus, whenever this defect is present, it is important to close it by one or two non-absorbable interrupted stitches because the risk of IH is real [START_REF] Marchini | The four different types of internal hernia occurring after laparascopic Roux-en-Y gastric bypass performed for morbid obesity: are there any multidetector computed tomography (MDCT) features permitting their distinction?[END_REF].

Conclusion

Confection of a RYGB leads to the formation of several spaces between the mesenteries that can be the site of IH. Correct closure of these defects reduces the risk of IH by 50% [START_REF] Geubbels | Meta-analysis of internal herniation after gastric bypass surgery[END_REF] but not eliminate it completely.