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Introduction

Radical pelvic surgery for malignancy is a difficult procedure. In the previously irradiated patient, Pelvic Exentration (PE) offers the highest level of challenge in terms of pre-operative planning, intra-operative decision-making and surgical ability.

Studies report negative symptoms exhibited by patients who have undergone such procedures [START_REF] Turns | Psychosocial issues: pelvic exenterative surgery[END_REF]. These include high incidence of post surgical anxiety, depression, poor self-image and sexual dysfunction all of which can lead to social isolation. However, the procedure can offer prolongation of life and in some cases be curative and life saving.

The procedure is divided into two phases: the exenterative phase and the reconstructive phase.

The reconstructive phase has a great impact on the psychosocial well being of a female patient as it avoids a permanent digestive stoma as well as providing an opportunity of preservation of sexual identity.

Patients who have undergone a supralevator exenteration can maintain normal bowel function as the anal sphincters are preserved and a primary colorectal anastamosis is fashioned following the extraction of the affected part of the large bowel. However, low colorectal or coloanal anastomosis is associated with increased risk of anastomotic leak. Hatch et al [START_REF] Hatch | Pelvic exenteration with low rectal anastomosis: survival, complications, and prognostic factors[END_REF] reported that complete healing of the colorectal anastomosis could only be achieved in 52% (16 / 31) of the patients who had undergone PE. Possible contributing factors to this high leak rate include impaired blood supply of the anorectal remnant and the large pelvic cavity left behind after PE. This space may in turn fill with seromas and haematomas which can then become infected and extend to, involve, and drain into the nearby anastomosis causing a dehiscence.

Several techniques have been used to decrease anastomotic leakage after PE. One such technique is the application of an omental flap to fill the emptied pelvic cavity and provide a vascular source for a previously irradiated field. With the use of this technique, the rate of anastomotic leak decreased from 48 to 15% [START_REF] Hatch | Pelvic exenteration with low rectal anastomosis: survival, complications, and prognostic factors[END_REF]. A second and complementary method is the creation of a neovagina which besides restoring body image, fills the redundant pelvic space and seems to reduce postoperative morbidity. Jurado et al (3) reported a decrease in pelvic abscess rate from 27% to 0% in patients who had undergone the creation of a neovagina as part of the procedure.

Vaginal reconstruction following pelvic exenteration is also an important aspect of the psychological rehabilitation of female patients after radical surgery for pelvic malignancies It is an important topic that should be discussed during the preoperative visit. We believe that the oncological surgeon must be aware of the reconstructive options available in order that it can be optimally planned and affected at the primary surgical procedure.

We described our technique of enterocolpoplasty after supralevator exenteration and a primary colorectal anastamosis. The vagina is reconstructed using the transposed right colon segment and an omental flap interposed between the reconstructed vagina and the colorectal anastomosis. The procedure is described in the text and in a didactic video.

Surgical Procedure

The arterial supply of the right colon comes from the superior mesenteric artery through anastamotic branches of ileocolic, right colic and middle colic. The ileocolic artery supplies the caecum, the proximal right colon and the terminal ileum. The right colic artery supplies the middle portion of the right colon and the middle colic artery supplies the distal end of the right colon and the hepatic flexure. As theses arteries proceed to the colon they bifurcate and unite with branches of neighbouring vessels to form arcades (marginal artery) 2 cm or so from the mesenteric border of the colon.

The first phase of the enterocolpoplasty consists of mobilization of the caecum and the right colon. A 12 to 15 cm long segment of the lower part of the right colon is isolated, with the careful preservation of the ileocolic artery and its tributaries. The classical technique of transillumination of the mesentery is useful for this purpose. The bloodless fold of Treves, which is an avascular space between the superior mesenteric artery and the ileocolicartery, is oppened and the ileal branch of ileocolic artery identified, severed and ligated. The distal ileum is then transected with a linear cutting stapler in order to minimise the risk of contamination. The distal ileal loop is usually used for urinary diversion (Bricker's procedure). The mesocolon is then divided taking care to avoid injury to the marginal artery.

The length of the transposed colon must be adapted to the level of the vaginal section.

Generally a15 cm long segment is sufficient but in some cases a longer segment may be necessary. If any doubt exists, a longer length of colon can be used, and shorten later, rather than risking an insufficient transplant. This is the technique used in the case presented in the video as the anastomosis was performed at the level of the vulva. When the necessary length of colon has been defined, the marginal artery is severed and ligated. The colon is then transected using a linear cutting stapler (figure 1 , video 1)

To test the adequacy of the length of the transplant, the distal part of the transplant is brought down to the pelvic floor. In order to increase the length of the pedicle, the mesocolic peritoneum surrounding the ileocolic vessel can be divided carefully. This procedure adds and additional 2 to 3 cm to the length of the pedicle and results in a better descent of the transplant (this step is shown in the video, figure 2 , video 2). The next step of the procedure is the complete mobilization of the left colon and excision of the affected part of the colon en mass with the tumour. We utilise a colonic pouch if the residual rectum above the anal sphincteric high pressure zone is less than 4cm. It has been shown that the functional outcome after coloanal anastomosis or a colorectal anastomosis with a rectal remnant of below 4cm is improved by using a pouch. Since the Machado's publication (4), we have used a side to end anastomosis to restore continuity after low rectal resection. Briefly, the technique involves the insertion of the anvil of a circular stapler into the proximal end of the colon with the spike exiting the bowel wall 3-4 cm from the divided end.

A circular stapler is introduced through the anus, and a side to end anastamosis fashioned. The integrity of the anastomosis is tested with air and the "doughnuts" inspected to ensure their completeness. A defunctioning stoma is systematically performed in order to decrease the systemic consequences of an anastomotic leakage should this occur [START_REF] Lefebure | Evaluation of selective defunctioning stoma after low anterior resection for rectal cancer[END_REF].

The mobilized omental flap is then secured to the pelvic floor by absorbable sutures, anterior to the colorectal anastomosis. When possible, a space of at least 2cm is created between the colorectal and colo-vaginal anastomosis (figure 3, video 3)

The transposed right colon segment is now rotated counterclockwise in order to bring the distal part of the transplant down to the vulva. The mesentery is positioned on the right side of the pelvis and special care is takes to avoid kinking of the ileocolic pedicle. A Lone Star retractor ™ is used to maintain the vulval opening, and the transposed colon is then delivered through the vulval opening without damage to the mesentery and it's blood supply. The distal part of the colon lying outside the perineum is transacted to an adequate length ensuring a good blood supply to this region. At this stage the caecum, lying within the pelvic cavity, can be excised if found to be too large or redundant (as per video). The transposed segment is then irrigated with warm betadine solution. The edges of the colon are then firmly approximated to the introitus of the vulva with interrupted absorbable suture (figure 4 video 4) The Bricker's procedure is then completed along with an ileocolic anastomosis. Two suction drains are routinely placed within the pelvis and a loop stoma fashioned.

Our experience:

We have performed a supralevator exenteration with vaginal reconstruction in 8 sexually active patients, with a median age of 42 years (range, 29-57 years). The indications for this procedure were recurrent cervical cancer in 6 patients, recurrent rectal cancer in one and primary vaginal cancer in the other. In all cases, the vagina was reconstructed with a transposed right colon segment. In all cases a pedicled, tension free, greater omental flap was placed in the pelvic dead space. The omental flap was interposed between the reconstructed vagina and the colorectal anastomosis in 6 cases. In the remaining two cases, the digestive continuity was not restored because of pre-existing faecal incontinence as a result of chronic radiation injuries of the anal sphincter. In these cases the omental flap was interposed between the sacrum and the neovagina.

The median operative time for the creation of the neovagina was 65 minutes (range, 45-100 minutes). The median hospital stay was 30 days (range, 20-45 days). There were no postoperative deaths. Postoperative complications consisted of one case of post-operative haemorrhage that necessitated a second laparotomy and ligation of a bleeding pelvic vessel.

One patient had superficial wound infection that was treated with intravenous antibiotics and resolved. Post-operative prolonged ileus occurred in 3 patients and resolved spontaneously with nasogastric suction and parenteral feeding. None of the transplants failed and all healed without additional surgery. There were no incidences of anastamotic leak or pelvic abcesses during the immediate postoperative period.

Two patients developed mild introital stenosis which required the use of vaginal dilatator on a daily basis for a 6 months period. However these 2 patients reported regular sexual intercourse.

Of the 8 patients, all but three went on to have regular sexual intercourse. Nevertheless, all 8 patients said they would advise other patient undergoing PE to have neovaginal reconstruction. ( did the 3 say why they did not have sex?). All patients had their temporary stomas reversed by 6 months, without any complications.

Discussion:

In 1948, Brunschwig published the first case series of 22 patients who underwent pelvic exenterations; the perioperative mortality rate was 22%. The procedure is nowadays performed for advanced, primary or recurrent, pelvic malignancies (cancer of the uterine cervix or corpus, rectum, vagina, vulva or urinary bladder). Since Brunschwig's publication, oncologists have recognised the need for filling the pelvic cavity with vascularized tissue after removing the pelvic viscera. Various modifications have been introduced over the past 60 years; however the most important achievements has been in the reconstructive part of the exenteration.

Pelvic exentration and reconstruction is challenging surgery. It requires precise preoperative planning as well as accurate intra-operative decision making by the surgical team. We believe that vaginal reconstruction must be incorporated in PE procedures whenever possible. Numerous techniques have been described for vaginal reconstruction [START_REF] Pusic | Vaginal reconstruction: an algorithm approach to defect classification and flap reconstruction[END_REF]. We described a reproducible procedure with a transposed right colon segment. It is our preferred technique in patients undergoing PE especially if they have had previous irradiation. The anastomosis is performed on a bowel segment taken from outside the irradiation field and usually has an excellent blood supply via the ileocolic pedicle. The neovagina must have a physiological position and length. This technique allows the length of the transplant to be adapted to suit each situation as the right colon can be shortened if too long and the redundant caecum resected if necessary. Also the long vascular pedicle allows tension free anastomosis as far as the introitus of the vulva. The interpositional omental patch plays an important role in the prevention of pelvic sepsis and helps to protect against anastamosic leaks. If the rectum is not reconstructed, an omental flap must fill the pelvis in order to avoid adhesions between the neovagina and the sacrum and possible subsequent dyspareunia.

At the time of discharge from the hospital, the neovagina is fully healed, but anxieties may still exist with respect to sexual intercourse. The help of a sex therapist may be useful in order to allay these fears. The side effect of mucous secretions from the transplant has only been reported during a brief period after surgery [START_REF] Filipas | The use of isolated caecal bowel segment in complicated vaginal reconstruction[END_REF]. During this period a vaginal douche may be necessary to evacuate mucus.

Pelvic exenteration without reconstruction can lead to physical and psychological complications, such as fear, depression and lack of self confidence. Even though the construction of a neovagina has some disadvantages (longer duration of the procedure, postoperative stenosis and in some cases necrosis of the transplant) it increases the patient's self-confidences and provides continuity of the sexual function [START_REF] Corney | Psychosexual dysfunction in women with gynaecological cancer following radical pelvic surgery[END_REF]9).

The advantages of the neovagina outshine inconvenience:

-The omental flap and the neovagina provided a good blood supply to the denuded area in the pelvis and promotes better healing -They fill the pelvic cavity and thus prevent the small bowel from dropping into the denuded area which may cause complications such as intestinal obstruction and fistula formation -The reconstruction also makes future pelvic examination possible Conclusion: Pelvic exentration and vaginal reconstruction is a complex and challenging procedure particularly in previously irradiated patients. After radical vaginectomy as part of PE, right colon enterocolpoplasty is our method of choice for such reconstruction. However, oncological surgeons must be familiar with the reconstructive options available in order to choose the appropriate one for each patient. 9. Gleeson N, Baile W, Roberts WS, Hoffman M, Fiorica JV, Barton D, Cavanagh D. Surgical and psychosexual outcome following vaginal reconstruction with pelvic exenteration. Eur J Gynaecol Oncol. 1994;15:89-95.

Legend:

Figure1, video 1: The right colon transplant is isolated in order to create a neovagina 

Figure 2 , video 2 .
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