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INTRODUCTION

The risk for a woman developing pelvic organ prolapse (POP) requiring surgery during her lifetime is estimated at 11% [START_REF] Olsen | Epidemiology of surgically managed pelvic organ prolapse and urinary incontinence[END_REF]. A 46% rise in corrective pelvic surgery is expected over the next decades related mainly to the aging population [START_REF] Cheon | Economics of pelvic organ prolapse surgery[END_REF], [START_REF] Jacklin | A decision-analytic Markov model to compare the costutility of anterior repair augmented with synthetic mesh compared with non-mesh repair in women with surgically treated prolapse[END_REF]. Hence the choice of an effective and safe treatment for POP is crucial.

The anterior vaginal wall is the most commonly affected, being responsible for up to 80% of all POP surgical procedures [START_REF] Brincat | Anterior vaginal wall prolapse: assessment and treatment[END_REF]. Pelvic reconstructive surgery of the anterior compartment can be performed by laparotomy, laparoscopy or the vaginal approach.

Laparoscopic sacral colpopexy (LSC) is recognized as the gold standard for apical vaginal prolapse because of a lower complication rate compared to laparotomy [START_REF] Serati | Robot-assisted sacrocolpopexy for pelvic organ prolapse: a systematic review and meta-analysis of comparative studies[END_REF]. However, LSC is not always feasible particularly in obese patients, those having undergone a prior laparotomy and elderly patients with co-morbidities. In these cases, a vaginal approach is justified.

A recent review of French guidelines highlighted the lack of data to determine criteria to opt for primary POP repair by the vaginal route [START_REF] Normand | Clinical practice guidelines: Summary of recommendations for first surgical treatment of female pelvic organ prolapse by 5 French academic societies: AFU, CNGOF, SIFUD-PP, SNFCP, and SCGP[END_REF]. Moreover, there is some debate about the indications, complications and long-term results of synthetic polypropylene mesh used for anterior vaginal wall repair. Indeed, although synthetic mesh may reduce the risk of recurrence by inducing the growth of new and stronger connective tissue [START_REF] Maher | Surgery for women with anterior compartment prolapse[END_REF], its use is associated with a risk of vaginal mesh exposure in up to 11.9% of patients [START_REF] Migliari | Tension-free vaginal mesh repair for anterior vaginal wall prolapse[END_REF]. Conversely, while porcine skin implants are well tolerated with a low rate of exposure (0.9%), they are associated with a high recurrence rate [START_REF] Meschia | Porcine skin collagen implants to prevent anterior vaginal wall prolapse recurrence: a multicenter, randomized study[END_REF]. Therefore, to reduce the rate of vaginal mesh exposure while improving long-term results, a mixed mesh composed of both porcine skin and polypropylene has been developed (Avaulta Plus®, Bard, France). So far, few data are available on the relevance of Avaulta Plus® mesh to repair POP [START_REF] Lo | Assessment of collagen versus non collagen coated anterior vaginal mesh in pelvic reconstructive surgery: prospective study[END_REF].

Therefore, the objectives of this study were to evaluate intra-and postoperative complications, symptom relief, anatomical outcomes, and quality of life (QOL) as well as vaginal mesh exposure rate using the Avaulta Plus® mesh in POP surgical repair by the 72 vaginal route. 73

MATERIALS AND METHODS

Design study

The study was conducted retrospectively in the Department of Gynecology of Tenon University Hospital, Paris, France. All women undergoing anterior wall prolapse repair using the anterior Avaulta Plus® mesh (Bard, France) by the transobturator route, from September All the patients had anterior wall prolapse stage ≥II according to the International Continence Society pelvic organ prolapse quantification system (POPQ) [START_REF] Treszezamsky | Use of pelvic organ prolapse staging systems in published articles of selected specialized journals[END_REF]. All the women underwent preoperative pelvic examination to stage the genital prolapse of each compartment using the POPQ classification [START_REF] Treszezamsky | Use of pelvic organ prolapse staging systems in published articles of selected specialized journals[END_REF]. Preoperative functional symptoms, including pelvic, urinary and digestive symptoms were evaluated.

Preoperative QOL was evaluated by validated prolapse specific questionnaires: the short version of the Pelvic Floor Distress Inventory (PFDI-20), the Pelvic Floor Impact Questionnaire (PFIQ-7) and Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12) [START_REF] Barber | Psychometric evaluation of 2 comprehensive condition-specific quality of life instruments for women with pelvic floor disorders[END_REF].

The PFDI-20 assesses the presence and amount of distress caused by 20 symptoms related to pelvic floor disorders. It is composed of three sub-questionnaires; the Pelvic Organ Prolapse Distress Inventory (POPDI-6), the Colon Rectal Anal Distress Inventory (CRADI-8) and the Urinary Distress Inventory (UDI-6). The PFIQ-7 assesses the impact of symptoms on activities of daily living. It is composed of three sub-questionnaires consisting of seven items each; the Pelvic Organ Prolapse Impact Questionnaire (POPIQ-7), the Colon Rectal Anal Impact Questionnaire (CRAIQ-7) and the Urinary Impact Questionnaire (UIQ-7). Each item was quantified on a scale of 1 (not at all) to 4 (severe) and scores for each sub-questionnaire range from 0 to 100 with higher scores indicating greater symptom distress. The PISQ-12 assesses the impact of symptoms on sexual satisfaction.

Intra-and postoperative complications were recorded and analyzed according to the Clavien-Dindo classification [START_REF] Dindo | Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 patients and results of a survey[END_REF]. Grade I postoperative complications include any deviation from the normal postoperative course (without recourse to interventions). Grade II complications require pharmacological treatment. Grade III complications require surgical, endoscopic or radiological intervention under general anesthesia (Grade IIIb) or not (Grade IIIa). Grade IV complications include life-threatening complication requiring intense care management for a single organ (Grade IVa) or multiorgan dysfunction (Grade IVb). Finally, a grade V complication corresponds to death.

Postoperative clinical examination and functional symptoms were evaluated by the surgeon at 1-and 6-month postoperative visits and then every year. Anatomical recurrence was defined by POPQ stage ≥II. Questionnaires on QOL were collected by postal or telephone interviews.

Surgery

The Avaulta Plus® mesh -used for anterior wall prolapse -is a four-armed, monofilament, polypropylene mesh with a central coating of a porous, cellular crosslinked porcine collagen. There was the only mesh used in the unit during this period.

Surgery was performed under general or spinal anesthesia. All the patients received a prophylactic antibiotic therapy (cefazolin, 2 g intravenously) at the beginning of the operation. When required, the POP repair was preceded by a vaginal hysterectomy according to the modified Heaney technique [START_REF] Kalogirou | Vaginal hysterectomy: technique and results in the last twenty years[END_REF]. If the patient had already had a hysterectomy, an incision was made at the vaginal apex. The anterior wall prolapse was dissected centrally and laterally. After accessing the paravesical space, the mesh was placed with the porcine component facing the vaginal skin between the bladder and the anterior vaginal wall, secured bilaterally by the four arms across the obturator foramen and adjusted under the bladder according to the previously described technique [START_REF] Debodinance | Changing attitudes on the surgical treatment of urogenital prolapse: birth of the tension-free vaginal mesh[END_REF]. Colporrhaphy was achieved by a continuous absorbable suture. A Foley catheter was left in place for 24 hours. Additional procedures, such as posterior sacrospinous fixation and transobturator mid-urethral tape, were performed as required. Surgery was performed by four experienced surgeons (ED, MB, DS, CC).

Statistical analysis

Continuous variables were summarized by mean and standard deviation. Scores were summarized by median and range. Qualitative variables were compared using the McNemar's test for paired data. PFDI-20, PFIQ-7 and PISQ-12 were compared using the Wilcoxon signed-rank paired test for paired. All tests were two-sided. A value of p<0.05 was considered to denote a significant difference.

RESULTS

Epidemiological characteristics

Seventy-nine patients underwent anterior wall prolapse repair during the study period with placement of the Avaulta Plus® vaginal mesh.

The main epidemiological characteristics are summarized in Table 1. The patients had a mean age of 74.2 years and medical comorbidities, mainly of cardiovascular origin, were present in 65.8% of the patients.

Fifty-five patients (69.6%) had undergone prior abdominal surgery. Fifteen patients (19%) had undergone a prior hysterectomy, because of genital prolapse for four. Eleven patients (14%) had undergone prior surgery for POP of whom five had abdominal sacral colpopexy, four vaginal surgery without mesh placement, and two vaginal surgery with mesh placement.

Surgical characteristics and complications

The surgical characteristics are shown in Table 2.

Table 3 describes the intra-and postoperative complications. The mesh placement procedure was abandoned in one patient (1.3%) because of operative bladder injury. Another intraoperative complication was a rectal injury during the sacrospinous fixation, which did not prevent the mesh placement.

Twenty-three patients (29.1%) experienced a postoperative complication. One patient's mesh had to be removed on the second postoperative day as she developed a vesicovaginal space hematoma requiring surgical drainage and was on high-dose anticoagulant therapy for cardiac disease. Urinary complications consisted of: voiding dysfunction in 10 patients (12.6 %); urinary infection in seven (8.9 %); and vesicovaginal fistula managed with prolonged bladder drainage by a Foley catheter in the remaining patient (1.3 %). For patients with voiding dysfunction and the patient with bladder injury, a prolonged bladder drainage by a Foley catheter was required for a mean duration of 11.2 days.

Other complications were two cases (2.5 %) of pelvic abscess linked to hysterectomy and six cases (7.6 %) of mesh exposure. Four of the six patients with vaginal mesh exposure (5.1 %) required additional surgery: to partially remove the mesh in three cases (3.8 %), and a colpoplasty procedure to cover the mesh in the remaining case (1.3 %). Distribution of postoperative complications according to the Clavien-Dindo classification is shown in Table 4. The rate of grade IIIb complications requiring a second surgery was 8.9%. No grade IV or V complications were noted.

Functional and anatomical results

The mean follow-up was 2.9 years. Twelve patients (15.2%) were lost to follow-up.

Pre-and postoperative symptoms are reported in Table 5. An improvement in pelvic symptoms was observed especially for vaginal discomfort and pelvic heaviness (p<0.01).

Except of voiding dysfunction (p < 0.01), no difference was noted in terms of urinary and digestive symptoms.

The overall anatomical success rate for anterior vaginal prolapse was 97% (65/67 patients) including patients with no prolapse and those with residual stage I POPQ. In intention to treat, the overall anatomical success rate was 83.3% (65/79 patients). Similar results were observed for apical vaginal prolapse. The overall anatomical success rate for posterior vaginal prolapse, including patients with no prolapse and residual stage I POP, was 89.5% (60/67 patients). In intention to treat, the overall anatomical success rate for posterior POP was 75.9% (60/79 patients).

Eight patients (12%) experienced prolapse recurrence at 3 years: two patients (3%) with anterior wall prolapse recurrence and the remaining six (9%) with posterior prolapse recurrence. Among the two patients with anterior wall prolapse recurrence, one had her mesh removed and the other presented a stage II anterior wall prolapse at 20 months. Neither of these patients underwent a second surgery. Two of the six patients with posterior wall prolapse required a second surgery.

Quality of life

Quality of life data was obtained for 41 patients (51.9%). Pre-and postoperative PFDI-20 and PFIQ-7 scores are shown in Table 6. Both PFDI-20 (p<0.01) and PFIQ-7 (p<0.01) were improved. This improvement was mainly due to improvement in the pelvic symptoms shown by the POPDI-6 (p<0.01) and POPIQ-7 scores (p<0.01). For urinary function, an improvement was noted in the UDI-6 score (p<0.02) but not in the UDIQ-6 score (p<0.053). No improvement in the digestive function was observed in any of the scores. Only three patients (7.3 %) were sexually active before and after the surgery and we were therefore not able to evaluate the impact of POP repair on sexual function.

DISCUSSION

The current study demonstrates that genital prolapse repair by the vaginal route using the Avaulta Plus® mesh is an effective and safe procedure and results in a significant improvement in symptoms and quality of life.

Our results underline the high anatomical success rate of Avaulta Plus® mesh for anterior vaginal prolapse repair -observed in 97% on the whole population (83.3% in intention to treat) -with similar results for apical vaginal prolapse repair. The anatomical success rate was also good (89.5%) in patients with posterior vaginal prolapse including the 39 patients undergoing a concomitant bilateral sacrospinous fixation. These rates are in agreement with those found in the literature which report anatomical success rates ranging from 82 % to 91% [START_REF] Le Normand | Is the use of synthetic mesh by vaginal route decrease the risk of cystocele recurrence? Clinical practice guidelines[END_REF]. Our 3-year recurrence rate of 12% (8/67 patients) suggests a favorable long-term result. These results are in agreement with those found in the literature: de Tayrac et al [START_REF] De Tayrac | Comparison between trans-obturator trans-vaginal mesh and traditional anterior colporrhaphy in the treatment of anterior vaginal wall prolapse: results of a French RCT[END_REF] reported a recurrence rate of 4.5% at 1 year of follow-up, Nieminen et al [START_REF] Nieminen | Outcomes after anterior vaginal wall repair with mesh: a randomized, controlled trial with a 3 year follow-up[END_REF] a recurrence rate of 13% at 3 years and Duraes et al [START_REF] Duraes | Long-term follow-up of patients treated by transvaginal mesh repair for anterior prolapse[END_REF] a recurrence rate of 12% at 5 years.

The effectiveness of a surgical procedure must also be assessed in terms of the changes in functional symptoms and quality of life. In the current study, prolapse related symptoms such as vaginal discomfort or heaviness were significantly improved (p<0.01).

Similarly, PFDI-20 and PFIQ-7 scores were improved, including POPDI-6 and POPIQ-7 (p<0.01). Our results are in agreement with those of Nieminen et al. with a similar follow-up of 3 years [START_REF] Nieminen | Outcomes after anterior vaginal wall repair with mesh: a randomized, controlled trial with a 3 year follow-up[END_REF]. Nevertheless, our results are partially discordant with those of the literature for urinary symptoms. We noted an improvement in the UDI-6 urinary quality of life score (p=0.02) but not in the UDIQ-7 score (p=0.053). Moreover, we noted an improvement in voiding dysfunction but not in stress incontinence (including persistent incontinence and de novo incontinence), urgency or nycturia. Other series did not demonstrate improvements in stress urinary incontinence after cystocele repair with vaginal mesh placement [START_REF] Vollebregt | Primary surgical repair of anterior vaginal prolapse: a randomised trial comparing anatomical and functional outcome between anterior colporrhaphy and trocar-guided transobturator anterior mesh[END_REF] [START_REF] Kanasaki | Occurrence of Pre-and Postoperative Stress Urinary Incontinence in 105 Patients Who Underwent Tension-Free Vaginal Mesh Surgery for Pelvic Organ Prolapse: A Retrospective Study[END_REF]. In a series of 72 patients undergoing mesh surgery for POP >stage II, Natale et al. [START_REF] Natale | Trocar-guided trans-vaginal mesh surgery for pelvic organ prolapse: effects on urinary continence and anatomical and functional outcomes. A prospective observational study[END_REF] noted that 34 of the 40 preoperative continent patients (85%) remained continent postoperatively and that six (15%) developed a de novo stress incontinence. This apparent discrepancy between our results and those of Natale et al. can be explained by the fact that our population was older by 10 years and were thus more prone to urinary incontinence which increases with age; 29.7% in women 70-79, and 38.2% in women over 80 years [START_REF] Wu | Prevalence and trends of symptomatic pelvic floor disorders in U.S. women[END_REF]. Finally, no improvements were noted either in digestive symptoms or in digestive QOL in our series. In agreement with our results, Craaford et al [START_REF] Crafoord | Factors associated with symptoms of pelvic floor dysfunction six years after primary operation of genital prolapse[END_REF] did not find improvement in digestive outcomes at 6 years after POP repair by the vaginal route. Moreover, Ramanah et al [START_REF] Ramanah | Anorectal symptoms before and after laparoscopic sacrocolpoperineopexy for pelvic organ prolapse[END_REF] showed a worse outcome in digestive function after POP repair even when performed by laparoscopy.

To evaluate the safety of the procedure, the rate and the severity of complications have to be considered and especially the mesh exposure rate. In the current study, we observed a postoperative complication rate of 29.1% including 8.9% of grade III according to the Clavien-Dindo classification. Lucot et al reported similar data with 37.5% of complications and 9.4% of severe complications [START_REF] Lucot | Safety of Vaginal Mesh Surgery Versus Laparoscopic Mesh Sacropexy for Cystocele Repair: Results of the Prosthetic Pelvic Floor Repair Randomized Controlled Trial[END_REF]. Our rate of 7.6% of mesh exposure is close to the rates reported in the literature [START_REF] Le Normand | Is the use of synthetic mesh by vaginal route decrease the risk of cystocele recurrence? Clinical practice guidelines[END_REF]. In a review of prospective studies using synthetic mesh, the mean mesh exposure rate was 10.8%, ranging from 2% to 20.5% [START_REF] Le Normand | Is the use of synthetic mesh by vaginal route decrease the risk of cystocele recurrence? Clinical practice guidelines[END_REF]. The Avaulta Plus mesh® is a mixed collagen coated polypropylene mesh, but our results suggest that the addition of porcine skin is not associated with a lower mesh exposure rate. Similarly, Lo et al [START_REF] Lo | Assessment of collagen versus non collagen coated anterior vaginal mesh in pelvic reconstructive surgery: prospective study[END_REF], comparing the outcome between polypropylene mesh alone and mixed mesh using polypropylene and porcine skin, reported no difference in either the anatomical results or mesh exposure rate. To reduce local inflammation and mesh related complications, new material meshes, such as polyvinylidene fluoride mesh, have been studied but the exposure rate was similar at 5.9% and the recurrence rate was 2.9% at 19 months [START_REF] Barski | Transvaginal PVDF-mesh for cystocele repair: A cohort study[END_REF]. To date, despite numerous retrospective studies, the French guidelines from the Association Française d'Urologie and the Collège National des Gynécologues et Obstétriciens Français have failed to establish guidelines for POP repair by the vaginal approach [START_REF] Normand | Clinical practice guidelines: Summary of recommendations for first surgical treatment of female pelvic organ prolapse by 5 French academic societies: AFU, CNGOF, SIFUD-PP, SNFCP, and SCGP[END_REF]. Moreover, these guidelines state that vaginal mesh should not be systematically used for POP repair [START_REF] Normand | Clinical practice guidelines: Summary of recommendations for first surgical treatment of female pelvic organ prolapse by 5 French academic societies: AFU, CNGOF, SIFUD-PP, SNFCP, and SCGP[END_REF].

Some limitations of our study should be highlighted. First, the retrospective nature of the study cannot exclude all biases. Second, the high rate of patients lost to follow-up is another limit. However, this can be explained by the mean age of our population with the risk of mortality due to other diseases: our population was composed mainly of patients with comorbidities especially cardiovascular that is the main cause of death in elderly patients [START_REF] Dress | L'état de santé de la population en France[END_REF].

CONCLUSION

Despite the limits of the present study, our findings suggest that the use of the Avaulta Plus® mesh results in a high anatomical success and acceptable complication rate with a significant improvement in QOL. However, the mixed collagen coated polypropylene mesh does not seem to decrease the incidence of mesh exposure rate. 
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Table 1

 1 Epidemiological and clinical characteristics of the 79 patients with POP

	Characteristic

Table 2

 2 Surgical characteristics of the 79 undergoing POP repair using Avaulta plus® mesh

	Characteristic

Table 3

 3 Intra-and postoperative complications of POP repair using the Avaulta Plus® mesh

	Complications

Table 4

 4 Degree of severity of patient complications

	Clavien Dindo classification	n (%)
	Grade I	1 (1.3)
	Grade II	15 (18.9)
	Grade III	
	Grade IIIa	0 (0)
	Grade IIIb	7 (8.9)
	Grade IV-V	0 (0)

Table 5

 5 Changes in symptoms and POPQ stage after POP repair using the Avaulta Plus® mesh surgery

	Symptoms and anatomical results	Preoperatively, n=79	Postoperatively, n=67 p value
	Duration of follow-up (years) Mean ± SD		2.9 ±1.8	
	Lost of follow-up, n (%)		12 (15.2)	
	Prolapse recurrence, n (%)		8 (12)	
	Symptoms			
	Vaginal discomfort, n (%)	79 (100)	4 (6)	< 0.01*
	Pelvic heaviness, n (%)	46 (58.2)	3 (4.5)	< 0.01*
	Pevic pain, n (%)	5 (6.3)	3 (4.5)	0.41
	Urinary stress incontinence, n (%)	31 (39.2)	25 (37.3)	0.81
	Urgency, n (%)	21 (26.6)	20 (29.8)	0.51
	Nicturia, n (%)	15 (18.9)	21 (31.3)	0.07
	Voiding dysfunction, n (%)	16 (20.2)	2 (2.9)	< 0.01*
	Constipation, n (%)	16 (20.2)	21 (31.3)	0.09
	Anal incontinence, n (%)	1 (1.2)	4 (6)	0.17
	POPQ stage prolapse			
	Anterior wall prolapse, n (%)			< 0.01*
	No prolapse	0 (0)	53 (79.1)	
	Stage I	0 (0)	12 (17.9)	
	Stage II	26 (32.9)	2 (3)	
	Stage III	35 (44.3)	0 (0)	
	Stage IV	18 (22.8)	0 (0)	
	Apical vaginal prolapse, n (%)			< 0.01*
	No prolapse	0 (0)	66 (98.5)	
	Stage I	17 (21.5)	0 (0)	
	Stage II	18 (22.8)	1 (1.5)	
	Stage III	26 (32.9)	0 (0)	
	Stage IV	18 (22.8)	0 (0)	
	Posterior wall prolapse, n (%)			< 0.01*
	No prolapse	17 (21.5)	56 (83.6)	
	Stage I	27 (34.2)	5 (7.5)	
	Stage II	20 (25.3)	5 (7.5)	
	Stage III	10 (12.6)	1 (1.5)	
	Stage IV	5 (6.3)	0 (0)	
	* significant value			

Table 6

 6 Changes in quality of life scores after POP repair using the Avaulta Plus® mesh

	Quality of life score, n=41	Preoperative score Median (range)	Postoperative score Median (range)	p value
	Duration of follow-up (y) Mean ± SD