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Vaginal posterior isthmic sling: a report of 53 cases
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Introduction: Sacrospinofixation is used for fundic vaginal vault's prolapse or to prevent midlevel or posterior prolapse. It can lead to complications such as dyspareunia, chronic pain, and quality of life impairment. Anchoring a posterior isthmic sling to the two sacrospinous ligaments is an alternative to classic Richter's sacrospinofixation. Objective of this study is to report the first cases of vaginal posterior isthmic slings.

Methods: This study is retrospective and unicentric. It includes women who had posterior isthmic sling at the time of a surgery with a mesh for anterior prolapse by vaginal way between 2010 and 2016 in the gynecologic department of a teaching hospital. Report of efficacy and tolerance was performed.

Results: Between 2010 and 2016, 53 women were included with a posterior isthmic sling and a mesh for an anterior prolapse. POP-Q evolution during the follow-up in the posterior isthmic sling group assess of a good efficacy of the sling. Four women (7.5%) required second surgery in 28 months following initial surgery (only 1 for excision). Four women (7.5%) had a prolapse recurrence in a mean time of 30 months without recurrent surgery.

Women's satisfaction level was high (8.0/10 [7,1-8,8]).

Conclusion: Efficacy and tolerance of the posterior isthmic sling seems good. It might then be an option for mid-level prolapses in case of vaginal surgery with mesh for anterior prolapse.

A non-inferiority trial should be performed to be able to conclude on the place of this alternative to Richter's sacrospinofixation.

INTRODUCTION

Genital prolapse in women can be defined as a hernia in the vaginal cavity, in which one or several elements from the contents of the abdominal pelvic region engages in the anterior level (bladder), mid-level (uterus or vaginal vault) or posterior (Douglas' pouch, rectum) [START_REF] Deffieux | Chirurgie des prolapsus génitaux par voie vaginale[END_REF].

Prevalence varies from 2.9% to 11.4% or 31.8% to 97.7% depending on whether quality of life and symptoms questionnaires or clinical exam with POP-Q classification (Pelvic Organ Prolapse Quantification) (2) are used.

Consequences of a genital prolapse can be numerous, with an impact on urinary, sexual and digestive function and therefore on the quality of life. Surgery is an option for management of symptomatic prolapse after failure of rehabilitation of the pelvic floor and with a 30% risk of repeat procedures for subsequent relapses [START_REF] Olsen | Epidemiology of surgically managed pelvic organ prolapse and urinary incontinence[END_REF].

Vaginal surgery for prolapse is performed since many years. Sacrospinofixation technique described by Richter was introduced in 1971 (4, 5) and is actually the gold standard for mid level prolapse. The treatment of mid-level prolapses is an important concern in the management of prolapse. It is largely managed by sacrocolpopexy. By vaginal route, when there is no posterior prolapse, Richter's sacrospinofixation is recommended. Nonetheless, the bilateral Richter technique can lead to complications, as dyspareunia and chronic postoperative pain, (around 4.5% of cases) (6, 7) and therefore a low tolerance level. It is a difficult surgery that requires a good exposition which explains why the Richter is often unilateral and which requires a long learning curve for good reproducibility [START_REF] Declas | How we perform a posterior sacrospinous ligament fixation by the vaginal route[END_REF][START_REF] Zilliox | Sacrospinofixation of Richter in 8 Points: Original Contribution of the Laparoscopic Column in the Visualization of the Sacrospinous Ligaments[END_REF]. An alternative to Richter's sacrospinofixation is the achievement of a posterior isthmic sling by vaginal route. There is, to our knowledge, no published data concerning the use of a posterior isthmic sling by transvaginal route. Aim of this study is therefore to report results of posterior isthmic sling at the time of the surgery for an anterior prolapse with a mesh. This evaluation considered efficacy but also tolerance. Primary objective was evaluation of efficacy using POP-Q scale among time.

METHODS

It is a retrospective and unicentric study. It includes women who had posterior isthmic sling at the time the placement of a mesh for an anterior prolapse by vaginal way for a symptomatic prolapse between January 2010 and December 2016 in the gynaecologic department of a teaching hospital.

The following data were collected from their medical files: date of birth, medical history (number of caesarean-section and vaginal delivery, menopausal status, hormone replacement therapy, urinary stress incontinence, previous pelvic surgery, initial clinical examination with POP-Q score), date of surgery (posterior isthmic sling), associated suburethral sling, associated hysterectomy, immediate pre and post-operative complications, initial re-interventions. Data about post-operative consultation were also collected with evaluation of symptoms and clinical examination (post-operative POP-Q score, potential retraction or erosion, post-operative satisfaction, existence of sexual activity before or/and after surgery, potential dyspareunia before or/and after surgery). These information were collected at 1, 3 and 5 years when possible. Existence of subsequent recurrences or further complications (urinary incontinence, dysuria, erosion) or need for a second surgery and the delay were also collected.

A telephone interview completed data about quality of life and impact on subsequent sexual activity (existence of sexual activity, dyspareunia, lateralized spontaneous pain or any unspecified discomfort). Satisfaction about surgery was also recorded.

The surgical technique for posterior isthmic sling by vaginal route was a bilateral dissection of ischiorectal fossa and the anchoring of the sling to left and right sacrospinous ligaments.

The sling is also fixed to the posterior uterine isthmus with non-resorbing thread. In case of concomitant or previous hysterectomy, the sling is only fixed on the two sacrospinous ligaments. All the surgeons after a short learning curve easily perform this technic.

At the beginning ot the series, the slings were posterior mesh cut in order to conserve ties on the sacrospinous ligaments and a width of 2cm. An isthmic sling has then be commercialized by the AB Medica SAS laboratory (Les Petites Quarterés, 18100, Méry-sur-Cher).

Primary objective of this study was to report efficacy of posterior isthmic sling using POP-Q scale. Secondary objective was to evaluate tolerance of the posterior isthmic sling.

Statistical analysis was performed using STATA/SE software, version 14 (Stat Press, College Station, TX, US). These descriptive statistics are presented as percentages and number for qualitative variable and as mean with a 95% confidence interval [IC 95%], or an InterGuartile Range [IQR] for continuous ones. The significance threshold was 5%.

An IRB approval was obtained under the number CEROG 2019-GYN-1101.

RESULTS

A total of 420 women had vaginal surgery for prolapse during the period. Among them 206 had an anterior spinofixation surgery and 139 had a posterior vaginal mesh. A posterior isthmic sling associated with a mesh for an anterior prolapse was performed in 53 cases. 1.

Thirteen women (24.5%) had a concomitant hysterectomy (Table2).

Most of the women had a bladder-uterine prolapse without posterior prolapse (n=40 either 75.5%) and 9 of them had a vaginal vault prolapse (17.0%) POP-Q evolution during the follow-up in the posterior isthmic sling group assess of a good efficacy of the sling. Bp point was at -3.2 and C point at -3.9 five years after surgery (These results are presented both in Table 3 and in Figure 2).

In 2017, 42 women (79.3%) were contacted. Latest information was obtained in a mean time of 39.5 months [33.6-45.5] after surgery.

Four women (4/53 -7.5%) required second surgery in 28 months following initial surgery; one for excision of the sling, one for vaginal remodeling and two for hysterectomy. Four women, who are not the same as the previous ones (4/53 -7.5%) had a prolapse recurrence (vaginal vault or posterior prolapse) in a mean time of 30 months but didn't have a recurrent surgery. These results are presented in Table 4.

Mean satisfaction rates were 8.0/10. However, satisfaction was lower in women who had post-operative pain 6.2/10 [1.5-10.9] versus 8.2/10 [7.4-9.1](p=0,10).

DISCUSSION

Posterior isthmic sling seems to be effective and well tolerated with a high satisfaction rate.

To our knowledge, there is no published data about posterior isthmic sling by vaginal route.

Published studies about Richter's sacrospinofixation for middle compartment prolapse concluded to an important success rate from 80 to 100% depending on studies [START_REF] Beer | Surgical techniques for vault prolapse: a review of the literature[END_REF][START_REF] De Tayrac | Infracoccygeal sacropexy or sacrospinous suspension for uterine or vaginal vault prolapse[END_REF][START_REF] Jordaan | Posterior intravaginal slingplasty for vaginal prolapse[END_REF][START_REF] Petros | Vault prolapse II: Restoration of dynamic vaginal supports by infracoccygeal sacropexy, an axial day-case vaginal procedure[END_REF]. In this study, success rates of posterior isthmic sling are comparable to these published results.

Isthmic posterior sling is rarely associated with hysterectomy as the gold standard for this surgery is to fix the sling on the posterior isthmus. When there was a previous hysterectomy, the sling was not attached to vagina to limit the risk of mesh exposure.

Complications following Richter's sacrospinofixation are scarce [START_REF] Estrade | Sacrospinous colpopexy complications][END_REF]; the more frequent are hemorrhagic complications (from 0 to 34.7% depending on series) [START_REF] Backer | Success with sacrospinous suspension of the prolapsed vaginal vault[END_REF][START_REF] Cruikshank | Sacrospinous ligament fixation at the time of transvaginal hysterectomy[END_REF][START_REF] Hardiman | Sacrospinous vault suspension and abdominal colposacropexy: success rates and complications[END_REF][START_REF] Kaminski | Correction of massive vaginal prolapse in an older population: a four-year experience at a rural tertiary care center[END_REF][START_REF] Paraiso | Pelvic support defects and visceral and sexual function in women treated with sacrospinous ligament suspension and pelvic reconstruction[END_REF]. The most affected artery is the inferior gluteal artery [START_REF] Barksdale | An anatomic approach to pelvic hemorrhage during sacrospinous ligament fixation of the vaginal vault[END_REF]. Some hematomas also occurred in the presented study but most of them follow anterior dissection. No hemorrhagic complication occured. In published studies, visceral complications are also reported [START_REF] Nichols | Sacrospinous fixation for massive eversion of the vagina[END_REF][START_REF] Nieminen | Anatomic and functional assessment and risk factors of recurrent prolapse after vaginal sacrospinous fixation[END_REF]. In our study, no rectal injury was reported.

There might be fewer complications in posterior sling compared to Richter sacrospinofixation like hematoma or hemorrhagic complications, as this technic doesn't need a full dissection of the pararectal fossas. It also allow a bilateral binding whereas, in Richter's sacrospinofixation numerous surgeon only performed a one-side attachment [START_REF] Zilliox | Sacrospinofixation of Richter in 8 Points: Original Contribution of the Laparoscopic Column in the Visualization of the Sacrospinous Ligaments[END_REF][START_REF] Chene | How I do... easily a vaginal sacrospinous colpopexy using an isthmic posterior mesh[END_REF] most often due to the difficulty of access and dissection.

Post-operative perineal pain or scar pain is sometimes reported after sacrospinofixation. This is due to intraligamentary damaged of sacrospinous nerves, the majority of which appear in the medial ligament section [START_REF] Barksdale | Intraligamentous nerves as a potential source of pain after sacrospinous ligament fixation of the vaginal apex[END_REF]. It is a moderate pain, which is consistently resolved spontaneously in 4 to 6 weeks [START_REF] Sze | Transvaginal repair of vault prolapse: a review[END_REF]. However, a more serious neural wound reaching the sciatic or pudendal nerve brings about a brutal pain, which is both severe and immediate, accompanied by a pain on the backside of the leg with neurological signs. It requires the immediate removal of the material [START_REF] Nichols | Sacrospinous fixation for massive eversion of the vagina[END_REF]. It is rare to reach the sciatic nerve [START_REF] Nichols | Sacrospinous fixation for massive eversion of the vagina[END_REF]. This type of complication was not reported in our study.

Erosion and mesh's exposure are the main complications reported with meshes or sling [START_REF] Amblard | Transvaginal repair of genital prolapse with prolift: a standardized surgery?[END_REF].

It should be noticed that this risk also exists with Richter's sacrospinofixation (exposure of non-absorbable threads) [START_REF] Estrade | Sacrospinous colpopexy complications][END_REF][START_REF] Sze | Transvaginal repair of vault prolapse: a review[END_REF]. Rate of mesh exposure in published studies with vaginal polypropylene mesh is around 12%, depending on the weight of the mesh (25) but also due to operator's experience [START_REF] Deffieux | Prevention of the complications related to the use of prosthetic meshes in prolapse surgery: guidelines for clinical practice -literature review[END_REF]. Moore et al. [START_REF] Moore | Comparison of vaginal mesh extrusion rates between a lightweight type I polypropylene mesh versus heavier mesh in the treatment of pelvic organ prolapse[END_REF] report a 46% reduction in mesh exposure with the use of new light meshes. Conversely, Lo et al. [START_REF] Lo | Comparison between Elevate anterior/apical system and Perigee system in pelvic organ prolapse surgery: clinical and sonographic outcomes[END_REF] do not find any significant difference (with a one year follow-up). In our study, the isthmic sling erosion rate is 8.7% in the early postoperative period but only 1.9% required a removal of the mesh (others were treated medically), but these results need to be confirmed on a larger dataset.

Another reported complication after mesh set-up is contraction. Maher et al. ( 28) reported a higher rate of surgery recurrences due to mesh retraction after vaginal surgery compared to laparoscopic surgery (7% versus 0%, p=0.05). For the posterior isthmic sling dataset, the symptomatic contraction rate seems to be low (6.5%).

Dyspareunia could be a frequent complication of vaginal surgery using meshes (12-36% of cases) [START_REF] Fatton | Sexual outcome after pelvic reconstructive surgery[END_REF][START_REF] Brandner | Sexual function after rectocele repair[END_REF][START_REF] Dietz | Pelvic organ prolapse and sexual function[END_REF][START_REF] Fatton | Sexual outcome after pelvic organ prolapse surgery[END_REF][START_REF] Normand | Clinical Practice Guidelines: Synthesis of the guidelines for the surgical treatment of primary pelvic organ prolapse in women by the AFU, CNGOF, SIFUD-PP, SNFCP, and SCGP[END_REF][START_REF] Margulies | Complications requiring reoperation following vaginal mesh kit procedures for prolapse[END_REF][START_REF] Niro | Postoperative pain after transvaginal repair of pelvic organ prolapse with or without mesh[END_REF][START_REF] Rigaud | General principles of the diagnostic approach to chronic postoperative pelvic and perineal pain[END_REF][START_REF] Sung | Graft use in transvaginal pelvic organ prolapse repair: a systematic review[END_REF]. Sacrospinofixations seem to generate dyspareunia [START_REF] Maher | Surgical management of pelvic organ prolapse in women[END_REF]. In our study, subsequent dyspareunia was found in 8 women (20%) who had a posterior isthmic sling. In this retrospective study, a pre-existing dyspareunia before surgery might not have been mentioned and as there are many confounding factors (age, menopause, hormone replacement therapy, psychological background), which could lead to a major bias.

For postoperative sexual activity evaluation [START_REF] Rogers | Does sexual function change after surgery for stress urinary incontinence and/or pelvic organ prolapse? A multicenter prospective study[END_REF], Fatton et al. [START_REF] Fatton | Sexual outcome after pelvic reconstructive surgery[END_REF][START_REF] Fatton | Sexual outcome after pelvic organ prolapse surgery[END_REF], concluded that proportion of sexually active women is not really affected by surgery, even if we identify a stable percentage of women who give up sexuality after surgical intervention; because of apprehension, fear of relapse, or as a pretext. Furthermore, post-surgery sexuality evaluation had to be compared to general population; the reported rate of dyspareunia in general population is around 5% [START_REF] Spira | Trends in sexual behavior. Analyse des Comportements Sexuels en France Investigators[END_REF]. The lack of a validated pre-operative questionnaire is also a limitation. The PISQ-IR [START_REF] Fatton | French language validation of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire -IUGA revised (PISQ-IR)[END_REF] was not employed in this study.

Finally, in this study, the recurrence rate is 7.5% in a mean time of 30 months. Published data about sacrospinofixation reported a 4% rate of women with a vaginal bulging weekly at one year after surgery and rates between 3.6% and 5% of second surgery in the year following the first procedure. It seems that there is less recurrence with the posterior isthmic sling but a prospective comparative study should be performed to conclude [START_REF] Campbell | Patient-reported outcomes after sacrospinous fixation of vault prolapse with a suturing device: a retrospective national cohort study[END_REF]42) . Main strength of this study is that to our knowledge, it is the first report on posterior isthmic slings. However, the main limitation is the retrospective nature of the study. Results are nevertheless interesting for a preliminary study and allow us to imagine a random multicentric non-inferiority study, comparing Richter's sacrospinofixation and posterior isthmic sling. 
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 1 Figure 1 report the flow chart of the study.
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Table 2 -

 2 Surgery characteristics

	Posterior isthmic sling (n=53)

Table 3 :

 3 Evolution of POP-Q measurement

	POP-Q

Table 4 :

 4 Tolerance and complications 

	Complications / Side effects	Posterior isthmic sling (n=53)
	Contraction	3 (6.5%)
	Exposure	4 (8.7%) in the early postoperative period
		but only one requiring mesh extraction
	No sexual activity after surgery	8/26 with sexual activity before surgery
		(30.8%)
	Dyspareunia	5 (26.3%) but 3 already had dyspareunia
		before surgery
	Spontaneous pain	5 (13.2%)
	Dyscomfort	10 (26.3%)
	Mean satisfaction	8.0/10 [7.1-8.8]
	Subsequent repeated prolapse	
	Recurrence of mid-level prolapse	4 (7.5%)
	Recurrence of posterior prolapse	1 (1.8%)
	Subsequent repeated surgery	
	Mesh extraction	1 (1.9%)
	Vaginal remodeling	1 (1.9%)
	Hysterectomy	2 (3.8%)