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Abstract
Colorectal anastomosis after extended left colectomies may result difficult, and, sometimes, impossible due to the shortness of the vascular pedicles and the distance between the two ends. Total colectomy with ileo-rectal or ileo-anal anastomosis with sacrifice of healthy colon and ileocaecal valve is usually preferred to overcome this problem. In this manuscript we describe the step-by-step surgical technique of retroileal transmesenteric colorectal anastomosis which can be used as a salvage technique for both open and laparoscopic surgeries. We also discuss the advantages and disadvantages of this approach compared to other techniques. We believe that the widespread of laparoscopic colorectal surgery as well as the raising volume of metachronous colorectal resections will revive this vintage overlooked approach.
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Core tip: Several approaches have been proposed as salvage techniques to avoid total colectomy with ileo-rectal or ileo-anal anastomosis after an extensive mobilization and left colon resection. However, as these techniques, which we are going to discuss hereafter, involve various technical difficulties, we present a valid alternative to ileo-rectal or ileo-anal anastomosis: a retro-ileal, trans-mesenteric colorectal anastomosis, first described by R. Turnbull in 1972, which allows a safe and tension free anastomosis after both open and laparoscopic extended left colon resections with inadequate residual length for standard colo-rectal anastomosis.
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INTRODUCTION
After extensive mobilization and left colon resection, the colorectal anastomosis may result impossible due to the distance between the two ends and the shortness of the middle and right colic pedicles. Several approaches have been proposed as salvage techniques to avoid total colectomy with ileo-rectal or ileo-anal anastomosis in these cases. It is well known that low colo-rectal anastomosis may have septic complications as high as 15%, while ileo-rectal anastomosis may have a risk of anastomotic leak between 3%-17% [1, 2]. It is obvious that the aim of surgery should be to preserve the function (i.e., ileo-caecal valve and a portion of the colon) as well as reduce complications (i.e., anastomotic leak or septic complications). In particular, when an ileo-rectal anastomosis is avoided, the terminal ileum and the ileo-caecal valve preservation reduces malabsorption, bacterial overgrowth, while improving diarrhoea, urgency or incontinence, usually occurring after extended colonic resection. Over the last decades few approaches have been described mainly in the open surgery era: 
[bookmark: _Ref220323490]The Deloyers[3] procedure, consisting in an anastomosis between the right or the transverse colon and the rectum or anus after mobilizing and rotating into a counter clockwise direction the right colon (including the caecum and the ascending colon, up to the hepatic flexure) with preservation of the ileo-colic junction and the ileocolic artery. After the initial Deloyers’ report only 5 studies, including less than 100 patients have shown good functional results mainly after surgery for chronic constipation or Hirschprung disease[4-6]. Among these, only one paper considered this approach after Hartmann reversal, failed previous colorectal anastomosis, diverticular disease, left colon cancer and ischemic colitis. This retrospective study observed the largest population (48 patients), reporting  early complications up to 23% ( mainly intra-abdominal haemorrhage, wound infection, persistent ileus)  and 23% of late complications ( incisional hernias, colo-anal anastomosis stenosis) [7].
Subtotal colectomy with caeco-rectal end-to-end anastomosis, when the right colon can not be preserved. This technique seems, however, to be comparable to the total colectomy with ileo-rectal anastomosis technique in terms of therapeutic effectiveness, postoperative morbidity and mortality and impact on the quality of life [8]. 
Moreover, these two approaches may present several technical difficulties when a laparoscopic approach is needed. Obviously, the widespread of laparoscopic colorectal surgery demands for faster and easier techniques. 
In 1972, Turnbull proposed a retro-ileal tunnel to anastomose the proximal transverse colon to the rectum. This technique consists in performing a passage through an avascular plan at the terminal ileum mesentery and the proximal transverse colon, anastomosed to the rectum. However, this old technique has been largely overlooked for decades, although it represents a valid alternative to ileo-rectal or ileo-anal anastomosis, allowing a safe and tension free anastomosis. Since it is very easy to perform, we believe that this is the technical solution for both open and laparoscopic extended left colon resections with inadequate residual length for standard colo-rectal anastomosis. 
In the manuscript we present the surgical technique with a series of figures suitable either for open or laparoscopic approach.

SURGICAL TECHNIQUE DESCRIPTION
Ileal mesentery window creation
After extended left colectomy, the remnant colon is vascularized only by the tributaries of the superior mesenteric artery. The entire small intestine is retracted on the left side of the patient and cranially, in order to expose the root of the mesentery. At this point, the terminal ileum is identified for a segment of 30-50 cm and the mesentery is inspected for the vascular arcades. This allows the respect of the terminal ileum and caecum vascularization when the window is created and tailored for the transverse colon passage. Usually, a 3 cm opening is necessary (Figure 1A). While in open surgery a trans-mesenteric lighting, in order to individualize the avascular plane, is possible, during laparoscopic surgery this is not doable, since the light is in the same direction of the scope. However, the window can be created immediately proximal to the take-off of the ileo-colic vessel, where an avascular plane is usually present. 

Freeing the transverse colon
It is necessary to free the transverse colon from its attachments, particularly from the gastro-colic ligament as well as all the folds that may create tension thus creating tension through the mesenteric passage. The distance that needs to be covered can be measured above the mesentery. If a laparoscopic approach is used and a mechanical anastomosis is planned, the anvil is inserted after a standard purse-string is performed. After the colon has been passed through the avascular mesenteric window (Figure 1B), the anastomosis is performed. If an open technique is chosen an end-to-end or side-to-end anastomosis is performed. At this point the anvil is gently passed through the mesentery and the anastomosis performed to the rectal stump. Once these two elements have been connected, an anastomosis is performed and checked, to ensure that there is no tension or twisting (Figure 1C). Finally, the colon is fixed to the border of the mesenteric passage using interrupted absorbable 2-0 stitches and the posterior mesenteric window (or residual gap) is closed with interrupted stitches to avoid internal hernias.

Our experience
Since 2007 we have performed this procedure in 10 patients. All patients were male with a mean age of 65.1 years (range: 41-82 years). Indications for surgery were: left colon cancer (n=2), left colon cancer associated with diverticular disease (n = 2), metachronous left colorectal cancer in previously resected patients (n = 2), synchronous cancer of the recto-sigmoid colon and the splenic flexure (n = 2), extensive diverticular disease (n = 2). Of these surgeries, 8 were open while 2 were laparoscopic. Median follow up was 40 mo. One patient had superficial Surgical Site Infection. One patient developed an incisional hernia on the site of 15 mm trocar insertion, repaired 6 mo after surgery. Three patients experienced longer term diarrhoea, and 2 of them required occasional Loperamide treatment. One patient died 2 mo after surgery due to sequelae of his Chronic Renal Failure. He had a previous failed renal transplant, secondary to acute rejection. Two patients died due to cancer recurrence, 2 and 4 years after surgery, respectively. No complications related to the surgical procedures were encountered, including anastomotic leaks, stenosis or small bowel obstruction secondary to internal hernia or adhesions. 

DISCUSSION
We believe that this “vintage” technique has been overlooked for decades and it may turn to be fashion again after the widespread of colorectal laparoscopy. Major drawbacks such as the need of proximal transverse colon taking down and risk of internal hernia through the mesenteric window or jejunum loop obstruction favoured the Deloyers procedure. However, literature on trans-mesenteric lowering is scant [9-11].  The first Turnbull’s report presented 11 retroileal colo-rectal anastomosis with a total of 3 minor postoperative complications, including partial small bowel obstructions resolved medically, 1 small incisional hernia and minor wound infection. For more than 20 years the technique was not presented and reappeared in the literature in 1994 when Nafe et al[10] reported a series of 28 cases with a single case of anastomotic leak (about 3%) comparable to conventional anastomosis. Overall, including sporadic case reports, a handful of reports are present in literature with a lack of surgical indications, specific surgical technique description as well as outcomes. 
Supporters of the Deloyers procedure aimed that the retro-ileal anastomosis requires the preservation of the entire transverse colon. Obviously, the ligation of the left branch of the middle colic pedicle is often sufficient, but, if a more extended resection is required with a proximal transverse colon anastomosis, the middle colic pedicle ligation is possible at the origin but, in this case, the sole Drummond’s arcade will supply the right transverse colon. Regarding the risk of jejunum loop obstruction or the risk of internal hernia through the mesenteric window, it should be minimized by narrowing the mesenteric window and performing mesenteric-to-bowel sutures[9].  Moreover, according to our experience, since the peritoneal window is performed 20-30 cm from the ileo-cecal valve, proximal to the marginal arcade, this does not represent a limit, when a loop diverting ileostomy is needed. 
On the other hand, the Deloyers procedure has the main disadvantage of creating torsion of the vascular pedicle increasing the risk of venous ischemia, despite few modifications have been proposed[12-14].
Moreover, when a laparoscopic approach is chosen, the retroileal passage seems to be a valid option to overcome the distance between the two ends and to perform a safe, tension-free anastomosis. It is intuitive that a distance between the proximal transverse colon and the rectal stump is less when the intestine crosses the mesenteric route on the right side, through the peritoneal window. In fact, anatomically, the small bowel mesentery from its origin goes mainly from the middle to the left side, leaving the right part to the right colon mesentery. The passage of the colon above the small bowel may result impossible and may jeopardize the vascularization, creating tension. However, the retroileal window may result more difficult in laparoscopic surgery, especially in obese patients, thus a more careful identification of the ileo-colic vessels should be performed.  In conclusion, we do believe that this technique can be always used, when an extended left colon resection is required. 
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Figure 1 Ileal mesentery surgical technique description. A: After the proximal resection, an avascular mesenteric window is created; B: After an extended left colectomy has been performed, the remnant colon is passed through the avascular mesenteric window, behind the ileum; C: An end-to-end, trans-mesenteric, retro-ileal colo-rectal anastomosis is performed.
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