Anne -Galibert 
  
Marie-Dominique Pu-Ph 
  
Edouard Pu 
  
Hélène Pu-Ph 
  
Alain Pu-Ph 
  
Pédiatrie Bonan 
  
Boudjema Karim 
  
Guillaume Pu-Ph 
  
Gastroentérologie Gilles 
  
Jean-François Pr 
  
Emérite Gastroentérologie 
  
Pierre Pr 
  
Emérite Physiologie 
  
Cattoir Vincent 
  
Chales Gérard 
  
Pr Emérite 
  
Rhumatologie Cogne 
  
Michel Pu-Ph 
  
Immunologie Corbineau 
  
Claude Pr 
  
Emérite Cardiologie 
  
David Véronique 
  
Pu-Ph Biochimie 
  
Jacques Pr 
  
Renaud Pu-Ph 
  
Cancérologie ; Radiothérapie 
  
Decaux Olivier 
  
Benoît Pu-Ph 
  
Yves Pr 
  
P H Cardiologie 
  
Drapier Dominique 
  
  
  
  
  
  
  
  
  
  
  
PU-PH Bactériologie-virologie ; hygiène hospitalière

INTRODUCTION

Stress urinary incontinence (SUI) is common in women and increases with age with a reported prevalence ranging from 5 to 72% 1 . Despite the recent mesh controversy which has decreased its use in most parts of the world 2,3 , synthetic midurethral slings (MUS) remain the gold standard surgical treatment of SUI in female patients [START_REF] Hermieu | Évolution des pratiques après l'arrêté encadrant les bandelettes sous-urétrales : résultats d'une enquête nationale[END_REF] .

Bladder outlet obstruction (BOO) is a common complication of MUS, occurring in 3 to 10% of patients [START_REF] Ngo | The effects of "unilateral midurethral sling cut down" in women with voiding dysfunctions after anti-incontinence surgery[END_REF][START_REF] Moksnes | Sling mobilization in the management of urinary retention after mid-urethral sling surgery[END_REF][START_REF] Fritel | Complications after pelvic floor repair surgery (with and without mesh): short-term incidence after 1873 inclusions in the French VIGI-MESH registry[END_REF] . It can result in acute or chronic urinary retention, but can also cause bothersome storage and/or voiding symptoms. However, the management of BOO after MUS is not standardized and the literature on this topic is scarce [START_REF] Nguyen | Survey of voiding dysfunction and urinary retention after anti-incontinence procedures[END_REF] . While some advocate for early sling mobilization to minimize the risk of recurrent SUI and the longterm damages BOO can induce on the detrusor 6,9-13 , others support a conservative approach initially with self-catheterization arguing that most urinary retention post-MUS resolves spontaneously [START_REF] Brennand | Early voiding dysfunction after midurethral sling surgery: comparison of two management approaches[END_REF][START_REF] Abraham | The effect of time to release of an obstructing synthetic mid-urethral sling on repeat surgery for stress urinary incontinence[END_REF][START_REF] Bailey | Conservative management as an initial approach for post-operative voiding dysfunction[END_REF] . There is a lack of head-to-head comparison between these two strategies in the literature. The aim of this study was to compare early loosening versus late section/partial excision for the management of voiding dysfunction due to suspected BOO after MUS insertion.

METHODS

Study design

The charts of all female patients who underwent surgical revision for voiding dysfunction with a post void residual (PVR)≥ 100 ml after MUS in five centers between 2005 and 2020 were reviewed retrospectively. Patients who underwent complete removal of the sling or urethral dilation were excluded as well as patients with neurogenic lower urinary tract dysfunctions. Patients were divided into two groups:

early loosening of the MUS (EL, performed within the first 15 postoperative days) or delayed section/partial excision of the MUS (DS, performed > 15 days after the MUS insertion) (Figure 1). This study was approved by the CNIL (Comité National Informatique et Liberté, CNIL 2222471), and was conducted following the principles of the Helsinki declaration.

Surgical techniques and preoperative workup

Owing to the retrospective multicenter study design, the surgical techniques and treatment decision making algorithms were not standardized across all centers.

However, the surgical techniques used followed broadly similar principles. For EL, the same 3 cm vaginal incision at the level of the midurethra than for the sling insertion was used. The sling was found and a simple mobilization of the sling was made to release its tension by placing a scissor between the urethral wall and the suburethral portion of the sling and then pulling gently the sling down. In case of DS, an inverted U vaginal incision was used in most cases. Once the sling had been found, the fibrotic scar tissues surrounding the tape were dissected. The sling was then cut or a small portion of the sling was excised, most often lateral to the urethra, taking care to preserve the suburethral portion. The decision to use EL vs DS was left to the surgeon's discretion but was fairly uniform in each center: EL was the standard in three of the centers and DS was the standard in the two other centers.

The preoperative workup was globally the same in each center. PVR was deemed sufficient before EL because the occurrence of retention (or LUTS with an increased PVR) postoperatively was considered to be related to obstruction providing it persisted over several consecutive voids. Before DS, at least a PVR, often with a uroflowmetry were performed. Sometimes, full urodynamic studies were deemed necessary, on a case-by-case basis and at the physician's discretion.

Outcomes of interest

The primary endpoint was the improvement of voiding dysfunction/urinary retention at last follow-up defined as i) resumption of spontaneous voiding/withdrawal from clean intermittent catheterization (CIC) in those with indwelling urinary catheter or CIC preoperatively ii) Patient impression of improvement of LUTS self-assessed by the patient in those catheter-free before sling revision. Voiding dysfunction/urinary retention at last follow-up categorized as: resolved, improved or unchanged/worsened.

The secondary endpoint was the continence status three months after sling revision categorized as follows: complete continence vs persistent/recurrent SUI.

The other outcomes of interest were: postoperative PVR, postoperative maximum urinary flow rate (Qmax), subsequent OAB treatment, subsequent anti-continence procedure, repeat sling revision for BOO/urinary retention, mean operative time, and post-operative complications graded according to the modified 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] . Major complications were defined as any Clavien grade ≥ 3 complication.

Statistical analysis

Means and standard deviations were reported for continuous variables, and proportions for nominal variables. Comparisons between groups were performed using the χ 2 test or Fisher's exact test for discrete variables, and Mann-Whitney test for continuous variables. Change of continuous variables over time was assessed using the paired student t test. Univariate and multivariate logistic regression were used to assess the predictive factors of persistent/recurrent SUI. Statistical analyses were performed using JMP v.12.0 software (SAS Institute Inc., Cary, NC, USA). All tests were two-sided with a level of p <0.05 considered statistically significant. characteristics did not differ significantly between the two groups (Table 1).

RESULTS

Patients

Perioperative outcomes

The rate of 90-day post-operative complications was comparable in both groups (10.8% vs. 12.9%; p=0.99) (Table 2). There was one major postoperative complication in the DS group (reoperation for vaginal bleeding, Clavien grade 3B) vs. none in the EL group (p=0.45). Other complications were minor according to the Clavien-Dindo classification (Clavien grade 1 or 2): three urinary infections (two cystitis and one pyelonephritis) and one benign vaginal hematoma in the EL group vs. three urinary tract infections in the DS group.

Functional outcomes

The rate of withdrawal from self-catheterization was similar in both groups at three months (92.1% vs. 100%; p=0.25). The post-void residual (PVR) significantly improved in both groups (p<0.0001) and was comparable in the two groups at 3 months (57.5 vs. 63.5 ml; p=0.25). The maximum urinary flow rate (Qmax) was similar in both groups at 3 months (21.1 vs. 20.5 ml/s; p=0.84) (Table 2).

After a median follow-up of 9 months, there were significantly more patients with resolved voiding dysfunction in the EL group (63.2% vs. 31.3%; p=0.01).

The rate of persistence/recurrence of stress urinary incontinence was higher in the DS group (21% vs. 43.7%; p=0.04) but the rate of repeat surgical treatment of stress urinary incontinence was similar in both groups (2.6% vs. 4.3%; p=0.46) (Table 2). In multivariate analysis, the main predictive factor of recurrent SUI was DS (OR 2.87, IC95% 1.01-8.60, p=0.048). The only other significant predictive factor was BMI (OR 1.24, IC95% 1.01-1.43, p=0.045) although time from initial sling placement to sling revision approached statistical significance (OR=1.01; p=0.10) (Table 3).

DISCUSSION

Bladder outlet obstruction is one of the main complications of MUS [START_REF] Ngo | The effects of "unilateral midurethral sling cut down" in women with voiding dysfunctions after anti-incontinence surgery[END_REF][START_REF] Moksnes | Sling mobilization in the management of urinary retention after mid-urethral sling surgery[END_REF][START_REF] Fritel | Complications after pelvic floor repair surgery (with and without mesh): short-term incidence after 1873 inclusions in the French VIGI-MESH registry[END_REF] . The present study is the largest to date to compare the two strategies in case of BOO after MUS:

early sling loosening (EL) or delayed sling section/partial excision (DS). We found that both EL and DS are valuable options to relieve MUS-induced urinary retention/voiding dysfunction but that EL may minimize the risk of recurrent/persistent SUI and might be more effective in alleviating voiding dysfunction.

While some of the previous series 6,9 had reported similar findings with regards to the increased risk of recurrent SUI with delayed intervention, the lower efficacy of this strategy in alleviating voiding dysfunction had never been emphasized to our knowledge. Several assumptions could be made to explain this important finding. The simplest would be that EL prevent the formation of scar tissue and fibrosis around the urethra which could potentially cause persisting outlet resistance even after sling revision [START_REF] Bazi | Management of post-midurethral sling voiding dysfunction. International Urogynecological Association research and development committee opinion[END_REF] . Another hypothesis to explain this finding is that long-term BOO as a wellestablished detrimental effect on detrusor function in the long-run with histopathological change in the bladder wall (patchy denervation, protrusion junction abutments, collagen and elastin infiltration) resulting in detrusor overactivity [START_REF] Elbadawi | Structural basis of geriatric voiding dysfunction. IV. Bladder outlet obstruction[END_REF][START_REF] Brading | A myogenic basis for the overactive bladder[END_REF] and, when the fibrosis expand, ultimately, to detrusor underactivity [START_REF] Thomas | The natural history of lower urinary tract dysfunction in men: minimum 10-year urodynamic follow-up of untreated bladder outlet obstruction[END_REF][START_REF] Guven | Long term partial bladder outlet obstruction induced contractile dysfunction in male rabbits: a role for Rho-kinase[END_REF] . Given the relatively long-lasting BOO in the DS group (499 days on average), irreversible damages to the detrusor function may explain the higher rate of persisting voiding dysfunction in this group which can be regarded as a robust argument for early intervention. The heterogeneous techniques used in the DS group may also explain the difference we observed, with some patients treated with simple section of the sling which may be less effective in alleviating BOO than partial excision or formal urethrolysis [START_REF] Shaw | Recurrence of Stress Urinary Incontinence After Midurethral Sling Revision: A Retrospective Cohort Study[END_REF] . Finally, the lack of statistical power in previous series [START_REF] Brennand | Early voiding dysfunction after midurethral sling surgery: comparison of two management approaches[END_REF] may have masked an existing difference in terms of persistent voiding dysfunction between the two therapeutic strategies.

The rate of persistent/recurrent SUI was surprisingly high in the late section group (43.7%). Rates of recurrent SUI of 20 to 30% have usually been reported [START_REF] Ngo | The effects of "unilateral midurethral sling cut down" in women with voiding dysfunctions after anti-incontinence surgery[END_REF] . This may be explained by the heterogeneity of interventions in the late section/partial excision group. In fact, in some cases, a simple section of the sling was performed, medially or laterally, while in other ones, a partial excision of the sling was executed, including or not the suburethral part, and of variable length. It was sometimes difficult, retrospectively, to determine exactly which portion and which length of sling was removed. However, we can assume that the type of section/excision probably influences the rate of recurrent SUI. While the main hypothesis put forward to explain recurrent SUI after sling revision is usually recurrence of urethral hypermobility, one could postulate that the more extensive urethral dissection needed during late section/partial excision may affect the urethral sphincter function and cause intrinsic sphincter deficiency which may be explain the higher rate of recurrent SUI in this group.

However, despite a significantly higher rate of recurrent SUI in the DS group, the rate of subsequent anti-continence procedure was the same in both groups which temper the clinical significance of this finding.

The rationale supporting simple surveillance in the early postoperative period with delayed intervention when needed would be that numerous early voiding dysfunctions may not be due to BOO only, but also to other factors related to surgery: anesthetic drugs including analgesics (especially morphine), supine position, pain, postoperative oedema, etc. The rate of spontaneous resolution of BOO by CIC is variable according to the studies, from 36.8% to 83% [START_REF] Brennand | Early voiding dysfunction after midurethral sling surgery: comparison of two management approaches[END_REF][START_REF] Bailey | Conservative management as an initial approach for post-operative voiding dysfunction[END_REF][START_REF] Mishra | Voiding dysfunction after tension-free vaginal tape: a conservative approach is often successful[END_REF][START_REF] Paick | Complications associated with the tension-free vaginal tape procedure: the Korean experience[END_REF][START_REF] Kim | Predictors of Voiding Dysfunction after Mid-urethral Sling Surgery for Stress Urinary Incontinence[END_REF] . So maybe some slings are loosened by excess when opting for an EL approach. An important limitation of the present study is that patients with voiding dysfunction/urinary retention after MUS insertion who underwent simple surveillance and recovered spontaneously were not included as they could not be identified retrospectively. Ideally, analyzing the fates of all patients managed with a "wait and see" approach initially (i.e. those who underwent delayed revision along with those who recovered spontaneously) would be needed to clearly determine the value of this therapeutic strategy. Deciphering the predictive factors of spontaneous resolution of urinary retention after MUS insertion may also be of interest to move towards a more tailored treatment approach, opting for EL only in those with "poor prognosis".

It should be noted that, although this difference was not statistically significant, there were more patients not resuming spontaneous voiding in the early loosening group.

Although no data are available on that particular topic, one may assume that early loosening would not hamper late section/partial excision. This may be a robust argument supporting early loosening as the first step in the management of urinary retention after MUS

Our study also has several limitations which should be acknowledged. First, it has all the shortcomings inherent to its retrospective multicenter design. The preoperative work-up, treatment decision making and surgical technique used were not standardized across centers. The lack of urodynamic in a large proportion of patients can be regarded as an important drawback as one cannot assert that all symptoms and urinary retention observed herein were related to BOO. However, urodynamic within the first postoperative days could hardly be recommended even for future studies. Finally, while being the largest series to date, the present cohort is relatively limited and our analysis, as a consequence, lacks statistical power.

CONCLUSION

Early loosening of MUS in case urinary retention or LUTS attributed to BOO is an interesting therapeutic option with an efficacy that may be better than delayed section/ 
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	43,7% ;
	p=0,04). En analyse multivariée, le principal facteur prédictif d'IUE récidivante était la
	ST (OR 2,87, IC95% 1,01-8,60, p=0,048).
	Conclusion : Le relâchement précoce de la BSU en cas d'OSV postopératoire offre
	une meilleure efficacité que la section différée/excision partielle de la bandelette avec
	un risque plus faible d'IUE récurrente/persistante.

Figure 1: Flow Chart …………..……………………………………..…………………p Tableau 1Méthodes : Les patientes ayant eu une réintervention après pose de BSU pour rétention aigue ou chronique d'urines avec un résidu post mictionnel (RPM) >100mL, dans 5 centres entre 2005 et 2020, ont été incluses dans une étude rétrospective. Les patientes étaient divisées en 2 groupes : détente précoce de la BSU (DP) ou section/excision partielle tardive de la BSU (ST).

Résultats : Soixante-dix patients ont été inclus : 38 dans le groupe DP et 32 dans le groupe ST. Le taux de complication postopératoire était comparable dans les deux groupes (10,5 % vs 12,5 % ; p=0,99). A 3 mois, le taux de sevrage des autosondages/sonde à demeure était similaire dans les deux groupes (92,1% vs 100% ; p=0,25) ainsi que le RPM (57,5 vs 63,5 ml ; p=0,09). Après un suivi médian de 9 mois, il y avait significativement plus de patients avec des symptômes d'OSV résolus dans le groupe DP (63,2 % vs. 31,3 % ; p=0,01). Le taux d'incontinence urinaire à l'effort (IUE) persistante/récurrente était plus élevé dans le groupe ST (21% vs.

Table 1 :

 1 Patients Characteristics

		Early loosening (n=38) Late section (n=32)	p-value
	Mean age at time of revision (years)	57.4 (±11.6)	58.4 (±12.2)	0.67
	Body Mass Index (kg/m2)	24.7 (±2.5)	25.3 (±4.1)	0.92
	Menopausal at time of revision	22 (61.1%)	20 (69%)	0.51
	Diabetes mellitus	1 (2.6%)	2 (6.7%)	0.58
	Original sling route			
	Obturator sling	14 (36.8%)	18 (56.3%)	
	Retropubic sling	22 (57.9%)	14 (43.7%)	0.15
	Mini-sling	2 (5.3%)	0 (0%)	
	Mean time from initial sling placement to sling revision (days)	5.1 (±5.5)	433.9 (±721.7)	<0.0001
	Mean PVR immediately preceding sling revision (mL)	484.7 (±225.3)	269.4 (±181.5)	<0.0001
	Catheter dependent prior to sling revision	23 (63.9%)	10 (31.3%)	0.007
	PVR : post-void residual			

Table 2 : Perioperative and functional outcomes Early loosening (n=38) Late section (n=32) p-value
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	Mean operative time (minutes)	13.5 (±5.9)	17.8 (±6.6)	0.04
	Postoperative complications	4 (10.5%)	4 (12.5%)	0.99
	Major complications	0(0%)	1(3,1%)	0.45
	Minors complications	4(10.5%)	3 (9.4%)	0.99
	Subsequent OAB treatment	6 (15.8%)	6 (18.8%)	0.76
	Continence status at 3 months			
	Complete continence	30 (79%)	18 (56.3%)	0.04
	Persistent /recurrent SUI	8 (21%)	14 (43.7%)	
	Subsequent anti-incontinence procedure	1 (2.6%)	2 (4.3%)	0.46
	Repeat sling revision for BOO / urinary retention	4 (10.5%)	2 (6.3%)	0.68
	Catheter-free at 3 months	35 (92.1%)	32 (100%)	0.25
	PVR at 3 months	57.5 (±51.5)	63.5 (±57)	0.25
	Qmax at 3 months	21.1 (±12.4)	20.5 (±13.3)	0.85
	Voiding dysfunction/urinary			
	retention at the last follow up			
	Resolved	24 (63.2%)	10 (31.3%)	
	Improved	11 (29%)	12 (37.5%)	0.01
	Unchanged/worsened	3 (7.9%)	10 (31.3%)	
	BOO: bladder outlet obstruction			
	OAB: overactive bladder			
	PVR : post-void residual			
	Qmax : maximum urinary flow rate			
	SUI : stress urinaty incontinence			

Table 3 : Predictors of persistent/recurrent stress urinary incontinence in univariate analysis
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	Odds-ratio[CI-95%]	p-value

ABSTRACT

Introduction: Bladder Outlet Obstruction (BOO) is a common occurrence after midurethral sling (MUS) insertion and can result in acute or chronic urinary retention or de novo lower urinary tract symptoms (LUTS). However, the management of BOO after MUS is not standardized. The objective of this study was to compare two therapeutic strategies for suspected BOO after MUS.

Methods: Patients who had surgical revision for voiding dysfunction with a post-void residual (PVR) ≥ 100 ml after MUS in five centers between 2005 and 2020 were included in a retrospective study. Patients were divided into two groups: early sling loosening (EL) vs. delayed section/excision of the sling (DS).

Results: Seventy patients were included: 38 in the EL group and 32 in the DS group.

The postoperative complication rate was comparable in both groups (10.5% vs. 12.5%; p=0.99). At 3 months, the rate of withdrawal from self-catheterization was similar in both groups at three months (92.1% vs. 100%; p=0.25) as was the PVR (57.5 vs. 63.5 ml; p=0.09). After a median follow-up of 9 months, there were significantly more patients with resolved voiding dysfunction in the EL group (63.2% vs. 31.3%; p=0.01).

The rate of persistent/recurrent stress urinary incontinence (SUI) was higher in the DS group (21% vs. 43.7%; p=0.04). In multivariate analysis, the main predictive factor of recurrent SUI was DS (OR 2.87, IC95% 1.01-8.60, p=0.048).

Conclusion:

Early loosening of MUS in case of post-operative voiding dysfunction offers a better efficacy than delayed section/partial excision of the sling with a lower risk of recurrent/persistent SUI. 
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