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ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Hartmann's procedure is a simplified surgical procedure for left colonic resection used mainly in emergency situations in order to reduce post-operative morbidity and mortality. Depending on the underlying pathology and the general condition of the patient, the Hartmann procedure is carried out with the intention to restore intestinal at a later date (which is feasible in 32 to 85% of cases) with postoperative morbidity of 3-50% and mortality of 0-7.1%, respectively [START_REF] Dumont | Morbi-mortality after Hartmann procedure for peritonitis complicating sigmoid diverticulitis. A retrospective analysis of 85 cases[END_REF][START_REF] Van De Wall | Conventional and laparoscopic reversal of the Hartmann procedure: a review of literature[END_REF].

Although in the majority of cases, the initial intervention is performed by laparotomy, it has been shown that Hartmann reversal (HR), the procedure to restore intestinal continuity, can be performed laparoscopically in 78 to 100% of cases (3). This approach has been associated with benefits in terms of reduced post-operative morbidity, duration of hospital stay, post-operative ileus and parietal infections [START_REF] Celentano | Laparoscopic versus open Hartmann's reversal: a systematic review and meta-analysis[END_REF][START_REF] De'angelis | Comparison between open and laparoscopic reversal of Hartmann's procedure for diverticulitis[END_REF][START_REF] Gustafsson | Guidelines for Perioperative Care in Elective Colorectal Surgery: Enhanced Recovery After Surgery (ERAS®) Society Recommendations: 2018[END_REF].

Figure 1: Patient setup

The patient is positioned supine as for a two-team laparoscopic left colectomy.

The two arms lie alongside the body, with shoulder pads and a bladder catheter that may lie within the operative field (optional). The operator starts the operation on the patient's left side (stoma removal and laparoscopic viscerolysis), and then moves to the right for the rest of the operation.

Figure 2: Global strategy for laparoscopic Hartmann reversal

We propose here a technique for an all laparoscopic HR with a strategy of dissection in two stages: a first stage of abdominal viscerolysis (abdominal wall and enterolysis) and, if possible, a stage of pelvic viscerolysis (enterolysis and freeing of the rectal stump ). This makes it possible to limit the size of the incision (in the event that conversion becomes necessary) to an infra-umbilical incision for the pelvic stage, without necessarily increasing the operating time. It is therefore necessary to operate "with the intention of an all-laparoscopic HR" on all patients. The indications for laparoscopy, on the other hand, must be reasonable so that the operative approach does not become deleterious for the patient (for example, HR in a patient with a ventral hernia).

Figure 3: Feasibility of optical trocar insertion to enable placement of first trocars

The procedure begins with dissection to free the stoma from the abdominal wall.

The dissection of the colostomy is made in direct contact with the intestine down to the rectus fascia, avoiding injury to the mesocolon so as not to damage the arcade of Drummond. Viscerolysis (B) is then performed as far into the abdomen as possible through the ostomy opening, dissecting toward the old midline scar. Dissection is carried up to the umbilicus (A) in order to facilitate the laparoscopic phase by enabling insertion of the umbilical optical trocar (a) under visual control through the ostomy opening (prevention of a trocar-associated intestinal wound). A plastic skirt with two wall-retracting rings (b) is inserted through the ostomy wound, which can be made air-tight around a trocar (c). If this step proves unfeasible, the surgeon may choose to proceed to a midline laparotomy. If the laparoscopic approach is to be pursued, the anvil of the endto-end mechanical stapler is inserted into the proximal colon for an eventual stapled colorectal anastomosis. The rest of the operation is performed according to the strategy described in Figure 2, with two distinct dissection phases: an initial abdominal phase followed by a pelvic phase. A 12mm trocar is placed through the double ring skirt and then a 12mmHg pneumoperitoneum is insufflated. Complete release of the parietal adhesions of the submesocolic area is necessary in order to be able to continue the operation without difficulty. However, complete small intestinal viscerolysis is not necessary in most cases and could lead to intestinal injury. The mobility of the descending colon should be promptly assessed to see whether it can be brought down into the pelvis for a tension-free anastomosis. If mobilization of the colon by the laparoscopic route proves impossible, the HR should be converted to a midline laparotomy. On the other hand, if the gesture is feasible, a complete liberation of the descending colon, and omental/small intestinal adhesions is performed. If there is tension on the liberated colon in the pelvis, several options may be considered: if the splenic flexure was not freed during the first operation, it must now be freed. If the colon still lacks sufficient mobility, the inferior mesenteric vein can be divided.

Figure 6: Feasibility of pelvic viscerolysis

At this stage, it is important to assess the extent of the small bowel adhesions in the pelvis and in the left iliac fossa to evaluate whether pelvic adhesions can be lysed laparoscopically. If not, conversion to open laparotomy may be necessary.

Since the colon has already been mobilized, a conversion may require only a limited infra-umbilical laparotomy incision. The pelvis is completely freed from adhesions and the rectal stump is identified by the non-absorbable monofilament sutures left at the ends of the running hemostatic suture that overran the stapled closure of the rectal stump during the initial intervention [START_REF] Brac | Colectomie gauche en urgence avec colostomie terminale (intervention de Hartmann)[END_REF]. 

Figure 8: Performing colorectal anastomosis

A standard colorectal stapled anastomosis is then performed. The anastomosis should be air-tested for leaks. We do not recommend the placement of a perianastomotic drain, nor the routine performance of a protective ileostomy.

Conclusion

The reversal of a Hartmann procedure by laparoscopy is a safe and feasible procedure in more than 70% of cases and offers a benefit to the patient in terms of the post-operative course. 
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 4 Figure 4: Feasibility of parietal viscerolysis and introduction of the working trocars

Figure 5 :

 5 Figure 5: Feasibility of laparoscopic mobilization of the splenic flexure and/or colon (if necessary)

Figure 7 :

 7 Figure 7: Dissection of the rectal stump

  E c r a n d e r a p p e l Co l o n n e Feasibility of insertion of optical trocar and first working trocars Feasibility of parietal viscerolysis and of insertion of the other trocars No Feasibility of pelvic viscerolysis Yes No Splenic flexure already mobilized, left colon mobilization if feasible and necessary Feasibility of splenic flexure take down by laparoscopy (if necessary) and left colon