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In this meta-analysis, we found that, rectal shaving causes less postoperative voiding dysfunction than discoid excision or segmental resection in colorectal surgery for endometriosis.

In this setting, the occurrence of postoperative voiding dysfunction ranges from 0-40% from one study to another [START_REF]Urinary functional disorders bound to deep endometriosis and to its treatment: review of the literature[END_REF] and is mainly due to iatrogenic injury of the pelvic anatomic nerves. Indeed, the bladder is innerved by the inferior hypogastric plexus originating for the superior hypogastric plexus (autonomous), the pelvic nerves (parasympathetic) and the hypogastric nerve (sympathetic). T ' innerved by the pudendal nerve (somatic). The inferior hypogastric plexus can be injured at two different locations during surgery for colo-rectal endometriosis: during the dissection of the utero-sacral ligaments (inferior hypogastric nerve) or during the opening of the pararectal space (hypogastric nerve). Although it may resolve spontaneously after one to three weeks, it can also persist for months, years or for a lifetime [START_REF] Bonneau | Incidence of pre-and postoperative urinary dysfunction associated with deep infiltrating endometriosis: relevance of urodynamic tests and therapeutic implications[END_REF]. Its occurrence has been reported to affect the quality of life in 20-30% of patients after DE surgery (3)(4) and there are few therapeutic options: mainly intermittent self-catheterization and neuromodulation [START_REF] Timoh | Contribution of sacral neuromodulation to manage persistent voiding dysfunction after surgery for deep infiltrating endometriosis with colorectal involvement: preliminary results[END_REF].

For colorectal endometriosis, three main surgical approaches have been reported (6) [START_REF] Donnez | Rectovaginal septum adenomyotic nodules: a series of 500 cases[END_REF]: (i) a radical procedure allowing the complete removal of the endometriosis location by segmental resection (8) [START_REF] Darwish | Surgical treatment of deep infiltrating rectal endometriosis: in favor of less aggressive surgery[END_REF], and conservative surgery based on (ii) discoid resection or (iii) rectal shaving. Currently, pelvic surgeons agree that a nerve-sparing (NS) technique reduces the risk of persistent urinary retention due to iatrogenic injury of the pelvic autonomic nerves compared with the conventional (non-NS) technique [START_REF] Timoh | Contribution of sacral neuromodulation to manage persistent voiding dysfunction after surgery for deep infiltrating endometriosis with colorectal involvement: preliminary results[END_REF]. However, despite the NS technique, colorectal endometriosis surgery is still associated with a high rate of voiding dysfunction.

Therefore, the purpose of this systematic review and meta-analysis was to assess the occurrence of voiding dysfunction after surgery for DE with colorectal involvement according to the surgical approach, i.e. rectal shaving, discoid excision or colorectal 95 segmental resection. The impact of NS techniques were also assessed.
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Material and methods

We performed a systematic review and meta-analysis following the recommendations from the Cochrane Collaboration [START_REF]Cochrane handbook for systematic reviews of interventions[END_REF] and in accordance with the PRISMA (Preferred Reported Items for Systematic Reviews and Meta-analyses)

guidelines [START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration[END_REF] . The protocol was approved beforehand (International Prospective

Register of Systematic Reviews PROSPERO ID: 3528920).

Electronic search

The following databases were searched: PubMed, Clinical Trials.gov, Embase, Two reviewers (EV and SB) independently assessed the quality of each included study. In case of discrepancies a third reviewer was consulted (ED, HR). The percentages, odd ratios (ORs) and confidence intervals (CIs) of each study were obtained or calculated from existing data (12) [START_REF] Hozo | Estimating the mean and variance from the median, range, and the size of a sample[END_REF].

Outcome Measures

The primary outcome was the occurrence of postoperative voiding dysfunction. As the voiding dysfunction rate varies according to the definition, we decided to first analyze the risk of voiding dysfunction regardless its definition and then to take a closer look at the risk of self-catheterization lasting more than 1 month. Moreover, we analyzed the rate of voiding dysfunction according to the surgical management of the colorectum as this outcome varies greatly depending on conservative management or radical colorectal resection.

Risk of Bias

The risk of bias was assessed using clarity of the statements, the eligibility criteria, size of the population, ethical considerations, representativeness, response rate, data collection, objective, definition of the objective, and consistency between research question and data reported.

The quality of the included studies was evaluated with the Study Quality Assessment Tools [START_REF]Study Quality Assessment Tools[END_REF]. Studies were considered as "satisfactory" when at least 70% of 12-14 assessment criteria were met, "fair" when 50% were respected, and "poor" when fewer than 50% of the criteria were fulfilled.

Statistical Analysis

ORs and their CIs were derived from each study as the primary endpoint. Pooled response means, defined as the estimated overall mean difference (with 95% CI), were described using forest plots. For pooled response means, a p-value <0.05 was considered significant. If no observed events was reported by the study for a given outcome, a 0.001 integer continuity correction was determined.

Statistical heterogeneity among the studies was assessed using C ' Q the I 2 index. A I 2 <50% or p-values of <0.1 signified that there was no significant heterogeneity. If no heterogeneity was observed, the fixed-effects model was adopted. In case of heterogeneity, the random-effects model was used for pooled estimates. If I 2 > 50% (high heterogeneity), subgroup analyses were carried out when possible. If sufficient data were available, a predefined subgroup analyses for the primary outcome was undertaken.

All statistical analysis was performed on Review Manager (RevMan, IOS, version (5.3),

Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration, 2011). For the comparison of the nerve sparing techniques, the number of patients and percentages are presented. Comparison was performed using Fisher's exact test (qualitative variable) and p< 0.05 was considered statistically significant. For this analysis, statistical analysis was performed using R 3.6.0 software (http://lib.stat.cmu.edu/R/CRAN/).

Results

Study selection

A total of 201 studies fulfilling our electronic search criteria were identified. After screening by title and abstract and removing duplicate papers, 148 full text articles were assessed. Of these, one systemic review was excluded. From the 147 remaining papers, 79

were excluded and among the 68 remaining papers, 17 were not eligible for the review (Figure 1). Among the 51 papers included in the review, 38 were not included in the metaanalysis because these studies did not compare different surgical techniques. The final result for the descriptive analysis included a total of 51 studies, 13 articles for the global metaanalysis (regardless of the definition) and five articles for the meta-analysis of selfcatheterization > 1 month (Table 1).

Study characteristics -Descriptive analysis

Twenty-four prospective studies were identified; two randomized controlled trials, one case control study and 24 retrospective studies with a total 5962 patients undergoing surgery for DE involving the colorectum. 3).

Postoperative voiding dysfunction regardless of the definition

When analyzing the occurrence of postoperative voiding dysfunction regardless of the definition, rectal shaving was statistically less associated with postoperative voiding dysfunction than segmental colorectal resection (OR 0.34, 95% CI 0.18-0.63, I 2 = 0%, p=0.0006) (Figure 2). This difference was no longer significant when comparing discoid excision and segmental colorectal resection (OR 0.74, 95% CI 0.32-1.69, I 2 = 29%, p=0.47) (Figure 2). Rectal shaving resulted in less voiding dysfunction than discoid excision (OR 0.22, 95% CI 0.09-0.51, I 2 = 0%, p=0.0004) (Figure 2).

Postoperative voiding dysfunction defined as self-catheterization > 21 days

Rectal shaving was associated with a lower risk of prolonged self-catheterization (i.e. lasting for more than 21 days) compared with segmental colorectal resection (OR 0.3, 95% CI 0.14-0.66, I 2 = 0%, p=0.003) (Figure 3). This outcome was no longer significant when comparing discoid excision and segmental colorectal resection (OR 0.72, 95% CI 0.4-1.31, I 2 = 63%, p=0.28) (Figure 3). As no studies included both shaving and discoid excision and defined voiding dysfunction as self-catheterization time >21 days, no comparison was evaluable for these techniques.

Postoperative voiding dysfunction according to conservative versus radical surgery

A comparison between conservative surgery (i.e. rectal shaving and discoid excision) and radical surgery (i.e. segmental colorectal resection) demonstrated that conservative strategy had a lower risk of postoperative voiding dysfunction (Risk Difference -0.04, 95% CI -0.07; -0.02, I 2 = 23%, p=0.001). (Figure 4)

Nerve-sparing technique

Twenty-six studies including 3120 patients (1402 conservative and 1718 radical surgeries) clearly reported an NS technique while 25 studies including 2843 patients (1001 conservative and 1842 radical surgeries) did not specifically mention an NS technique (Table 2).

Sixty-two (4.4%) and 18 (1.8%) patients, respectively, had postoperative voiding dysfunction after conservative surgery with an NS and with a non-NS technique (p=0.03). For radical surgery, 222 (12.9%) patients and 208 (11.3%) patients had postoperative voiding dysfunction after an NS and a non-NS technique, respectively (p=0.15).

Duration of postoperative self-catheterization

The mean time of self-catheterization could not be estimated for each group as not all the studies reported the exact catheterization time. 

Discussion

We report a systematic review and meta-analysis focusing on the occurrence of voiding dysfunction after surgery for deep endometriosis (DE) with colorectal involvement comparing three surgical approaches. The estimated overall rate of voiding dysfunction was 7.6% with a prevalence of 2.4%, 7.5% and 10.1% after rectal shaving, discoid excision and segmental colorectal resection, respectively. Self-catheterization > 1 month mainly occurred after segmental colorectal resection (13.6%). Evaluating urinary function preoperatively is therefore of paramount importance in digestive endometriosis.

The assessment of voiding dysfunction before and after colorectal resection for endometriosis surgery is a major issue in daily practice. However, the current evidence- Interestingly, this difference was no longer significant when comparing discoid excision and segmental resection, although considerable heterogeneity was observed between the studies (OR 0.74, 95% CI 0.32-1.69, I 2 = 29%, p=0.47). Self-catheterization >1 month occurred in 13.6% of the patients and almost only after segmental colorectal resection.

Considering this definition, we observed that the risk was significantly lower after rectal shaving compared to segmental resection (OR 0.3, 95% CI 0.14-0.66, I 2 = 0%, p=0.003).

The difference was not significant when discoid resection was compared to segmental In the current review, 26 studies clearly mentioned an NS technique compared to 25 studies where it was unclear whether this technique was used. In contrast to De Resende J .' w, we found no difference in postoperative voiding dysfunction according to the use of an NS technique. However, the interpretation of these results is compromised because: i) the studies did not aim to compare the techniques; ii) a study which does not mention an NS technique does not necessarily exclude NS surgery; iii) surgery with NS are usually more invasive procedures with a high extent of resection; iv)

there is a lack of objective and uniform criteria to define postoperative voiding dysfunction and; v) surgical skills may have improved over time.

Resende et al [START_REF] De Resende | Risk of urinary retention after nerve-sparing surgery for deep infiltrating endometriosis: A systematic review and meta-analysis[END_REF] could not detect significant benefits of NS compared with conventional non-NS surgery in terms of relative risk (RR) of urinary retention at discharge.

Nevertheless, they found a statistically significant advantage of NS with respect to RR of persistent urinary retention by the need for self-catheterization for 3 months or more even if no clear criteria (e.g., minimum residual volume) was presented to define the need for self-catheterization after surgery. Although several NS techniques have been reported for delayed functional complications (e.g. urinary retention, constipation, and sexual dysfunction) due to autosomal nerve damage of the bowel, they have not been 100%

successful [START_REF] Landi | Laparoscopic nerve-sparing complete excision of deep endometriosis: is it feasible?[END_REF]. The surgeon should consider both of these complications when choosing the most appropriate surgical procedure and provide information on functional outcomes to patients treated for colorectal endometriosis [START_REF] Roman | Delayed functional outcomes associated with surgical management of deep rectovaginal endometriosis with rectal involvement: giving patients an informed choice[END_REF]. Indeed, identifying and sparing the pelvic nerves should be standard practice in 2020 as it is accepted that the more nerves are preserved, the fewer sexual, rectal and bladder disorders you cause [START_REF] Uccella | Functional outcomes of nerve-sparing laparoscopic eradication of deep infiltrating endometriosis: a prospective analysis using validated questionnaires[END_REF].

The strengths of this review include the use of an exhaustive search strategy applied to five different databases. In addition, it seems to be the first to report the risk of postoperative voiding dysfunction comparing three surgical approaches for DE with colorectal involvement. Methodological limitations such as differences between criteria used for defining the voiding dysfunction may limit the quality of the available evidence.

Furthermore, the absence of taking preoperative voiding dysfunction into account should be mentioned as a limitation. However, most of the articles included in this review lacked data on preoperative voiding dysfunction and we were thus unable to know if the postoperative dysfunction was due to operative damage. In addition, the heterogeneity between some studies may limit the accuracy and the validity of the results. Finally, for the sake of completeness, some comparisons, in particular that of NS procedures, may be rough estimates rather than accurate comparisons because of the lack of studies comparing NS and classical surgery in the context of colorectal resection for DE. 

Conclusion

Conclusion:

  Colorectal surgery for endometriosis has a significant impact on urinary function regardless of the technique. However, rectal shaving causes less postoperative voiding dysfunction than discoid excision or segmental resection. Introduction Deep endometriosis (DE) surgery can involve the . It can induce voiding dysfunction, especially in the context of bowel resection (segmental, discoid resection or shaving).

  based literature is marked by a major weakness due to the lack of consensus in the definition used. For instance, voiding dysfunction may correspond to a variety of clinical conditions such as urinary retention, bladder atonia, incomplete urinary bladder emptying requiring intermittent catheterization after postoperative day 7 or with a post-voiding bladder volume of more than 100ml[START_REF] Jayot | Comparison of Laparoscopic Discoid Resection and Segmental Resection for Colorectal Endometriosis Using a Propensity Score Matching Analysis[END_REF](2)[START_REF] Daraï | Randomized trial of laparoscopically assisted versus open colorectal resection for endometriosis: morbidity, symptoms, quality of life, and fertility[END_REF]. Likewise, some authors define the duration of voiding dysfunction as transient when self-catheterization lasts under 30 days (2) or up to 6 weeks, while others extend this definition to 6 months (33)[START_REF] De Resende | Risk of urinary retention after nerve-sparing surgery for deep infiltrating endometriosis: A systematic review and meta-analysis[END_REF]. All these definitions which should be reporting the same outcome render interpretation and comparison of clinical data somewhat difficult and heterogeneous. Moreover, few reports distinguish preoperative from de novo voiding dysfunction which can occur in 7.8% of their patients with colorectal endometriosis.To overcome such a limitation, we decided to present the results considering (i) the voiding dysfunction whatever the definition used (tables 2,3,4), (ii) the voiding dysfunction based on the definition of self-catheterization > 1 month, and also (iii) the use of an NS technique.Regardless of the definition, rectal shaving appears to result in a lower risk of voiding dysfunction than discoid excision (OR 0.22, 95% CI 0.09-0.51, I 2 = 0%, p=0.0004) and segmental colorectal resection (OR 0.34, 95% CI 0.18-0.63, I 2 = 0%, p= 0.0006).
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  In this setting, Ballester et al. conducted a comparative study between a group of patients with DE and a control group[START_REF] Ballester | Urinary dysfunction after colorectal resection for endometriosis: results of a prospective randomized trial comparing laparoscopy to open surgery[END_REF] based on a validated questionnaire (International Prostate Symptom Score). They showed a significantly higher incidence of preoperative voiding dysfunction in the DE group.Several authors hypothesized[START_REF]Urinary functional and urodynamic preoperative evaluation of patients with deep pelvic surgical endometriosis: about 12 cases[END_REF] the need of systematic preoperative urodynamic investigation in the context of DE as the rate of preoperative voiding dysfunction can be more than 25%. However, identification of patients who might benefit from preoperative urodynamic testing remain debatable. The majority of published studies in the current systematic review did not include preoperative assessment of lower urinary tract dysfunction therefore we were unable to refine the assessment of voiding dysfunction rates. Moreover, Bonneau et al reported that half of their patients with preoperative voiding dysfunction had normal urodynamic test values[START_REF] Bonneau | Incidence of pre-and postoperative urinary dysfunction associated with deep infiltrating endometriosis: relevance of urodynamic tests and therapeutic implications[END_REF].

	NS surgery for DE with colorectal involvement has been shown to decrease the
	incidence of urinary side effects (44)(45). De Resende Junior et al. recently conducted a
	meta-analysis (41) including four studies that strictly compared NS and non-NS techniques
	resection although a high heterogeneity among studies was observed (OR 0.72, 95% CI (33)(46)(47)(48). The authors found a common OR of 0.19 [95%CI: 0.03-1.17; (I
	0.4-1.31, I 2 = 63%, P=0.28). The most frequent type of surgery was segmental resection 21⁄450.20%; P1⁄40.09)] the need of self-catheterization at discharge in the NS group
	compared to the conventional non-NS technique.

(61.3% of patients) since this technique was most historical surgical technics and can be proposed no matter the lesion size, the circumference involved and the presence of multifocal lesions.

Colorectal endometriosis is a source of urinary dysfunction in itself due to infiltration of the hypogastric plexus. Urinary function should thus be systematically evaluated preoperatively to distinguish preexisting from de novo voiding dysfunction subsequent to surgery (17)(42)

[START_REF] Ballester | Urinary dysfunction after colorectal resection for endometriosis: results of a prospective randomized trial comparing laparoscopy to open surgery[END_REF]

. Considering the high heterogeneity of the rates of voiding dysfunction reported in the various studies (ranging from 0 to 40%) (Table

1

), future studies should include evaluation of preoperative urinary symptoms by urodynamic testing and electrophysiology exam to determine whether intraoperative nerve damage of the pelvic plexus is the cause.

Table 1 :

 1 Bowel surgery for DE has a significant impact on urinary function regardless of the technique and patients should be clearly informed pre-operatively. Rectal shaving causes Studies reporting voiding dysfunction rate after colorectal surgery for deep endometriosis

	less postoperative voiding dysfunction than discoid excision or segmental resection. It is
	therefore essential to detect preoperative urinary symptoms and to define a high-risk group
	for which urodynamic testing could be helpful. Moreover, a consensual definition of
	postoperative voiding dysfunction as well as the indication for self-catheterization should be
	used to develop a predictive tool which would be useful when counseling patients and to
	determine clinical trial eligibility.

Table 2 :

 2 Nerve sparing versus non-nerve sparing technique in colorectal surgery for deep endometriosis

Table 1 : Studies reporting voiding dysfunction rate after colorectal surgery for deep endometriosis

 1 

	NC= non-concerned	NR= non-reported

*Studies reporting at least two groups of colorectal surgery.

NC= non-concerned

Table 2 : Nerve sparing versus non-nerve sparing technique in colo-rectal surgery for deep endometriosis
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