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Abstract
Objective: This study aimed to compare the efficacy of needleless mini-slings placed either retropubic (U-
shape) or trans-obturator (hammock-shape) for treating stress urinary incontinence. 

Setting: A total of 126 women were randomized in a 2:1 ratio to receive either hammock-shaped or U-
shaped Contasure-NDL. A reassessment was conducted at the end of the 5th year with lost to follow-ups. 

Methods: All surgical procedures were performed by an experienced senior surgeon specializing in anti-
incontinence surgery with mesh. The objective outcome included a cough-stress test, while subjective
outcomes involved the International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF),
Patient Global Impression of Improvement (PGI-I), and a three-item Likert scale to measure satisfaction.
Assessments were performed at the 60th month. 

Results: At the end of 60 months, no significant differences were found in objective cure rate, subjective
cure rate, mesh complications, or the need for reintervention due to incontinence between the U-shape
and hammock-shaped groups . However, a significant decrease was observed in objective and subjective
cure rates when comparing results at 18 and 60 months in both groups. In the hammock-shaped group,
there was a significant difference in ICIQ-SF, Likert scale, and PGI-I scores between 18 and 60 months. In
the U-shaped group, a significant difference was observed in ICIQ-SF and PGI-I scores, with no notable
change in the Likert scale. 

Conclusion: In conclusion, without a significant difference, it is challenging to assert the superiority of
needleless mini-slings placed either retropubically (U-shape) or transobturatorly (hammock-shape) for
treating stress urinary incontinence (SUI).

Introduction
Stress urinary incontinence (SUI) is characterized by the International Continence Society as the
"expression of involuntary urine leakage during activities involving physical effort, including sports, as
well as during sneezing or coughing (1). When conservative methods fail for uncomplicated stress
urinary incontinence (SUI), surgery is the preferred option, typically with midurethral slings (MUS). Both
retropubic and transobturator approaches for first and second-generation MUS are effective, but
complications like bladder injury and groin/thigh pain led to the development of the third-generation
single-incision slings or mini-slings (2).

Third-generation midurethral slings (MUS), known as single-incision mini-slings, were introduced for
minimally invasive treatment of stress urinary incontinence (SUI), aiming to reduce postoperative pain
and use less mesh (3).Unfortunately, TVT-SecurTM (ETHICON) and MiniArcTM (ASTORA), despite high
scientific evidence, were withdrawn due to negative outcomes. TVT-Secur, allowing flexible placement in a
"hammock" or "U" configuration, is no longer used clinically after disappointing one and five-year results,
with trials primarily using the hammock position, not in the U shape (4)(5). Excluding TVT-Secur, there is
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limited evidence in the literature comparing the effectiveness of transobturator and retropubic routes for
the same mini-sling. This study aims to compare the outcomes of needleless mini-slings placed either
retropubically (U-shape) or transobturatorly (hammock-shape) for treating stress urinary incontinence
(SUI). We aimed to share the 60-month results of this study, where we previously presented the 18-month
follow-up outcomes in 2018.

Materials and Method
Between August 3, 2015, and August 31, 2017, a randomized prospective study was conducted at the
Department of Obstetrics and Gynecology, Duzce Public Hospital, Turkey. The study, approved by the
Ethical Committee (approval number 0080/17), included participants who provided written informed
consent. Inclusion criteria were patients aged 18 years or older with clinically proven stress urinary
incontinence (SUI) that did not respond to conservative treatments. Exclusion criteria encompassed
mixed or predominantly urge urinary incontinence, overactive bladder symptoms, intrinsic sphincter
deficiency (ISD), urethral hypomobility, previous surgery for pelvic organ prolapse (POP) and urinary
incontinence with or without mesh, concomitant POP (Stage II or greater), post-void residual volume
exceeding 100 ml, known malignancy, recurrent urinary tract infection, chronic pelvic pain, and known
neurologic or psychiatric disorders.Among 140 women with clinically proven SUI initially assessed, four
were excluded primarily due to mixed or predominant urgency incontinence, two with clinically diagnosed
ISD, three with a history of failed anti-incontinence surgeries, and two with pelvic organ prolapses greater
than Stage II. Eligible patients were thoroughly counseled about the risk-to-benefit ratio of retropubic or
transobturator approaches for mesh placement.Three patients withdrew consent, leaving 126
participants who agreed to randomization. In total, 11 in the U-shaped group and 12 in the hammock-
shaped group were lost to follow-up during the 5 years because of invalid contact numbers or strong
personal refusal to continue, as shown in Fig. 1.

The design of this randomized controlled trial (RCT) did not allow for a formal a priori power analysis due
to the lack of robust evidence supporting the clinical efficacy of the U-shaped application of the
needleless SIMS. The only mini-sling that could be used in both "U" and "hammock" configurations, TVT-
Secur, was withdrawn from the market with conflicting results. Another mini-sling, TFS, designed for "U"
(retropubic) insertion, cannot be used in a "hammock" configuration. Using a study comparing a
retropubic mini-sling with a transobturator mini-sling to estimate the sample size was not preferred
because each mini-sling exhibits distinct biomechanics (6) (7). To determine the achieved power of the
current study and guide a future clinical trial, effect sizes and post hoc power were calculated. The post-
power design allowed for the discontinuation of participant inclusion once optimal power (minimum
80%) was attained.Participants underwent randomization using a computer-generated block sequence,
as we described at our previous article (8). All patients underwent a comprehensive assessment and all
surgical procedures were performed by one senior surgeon experienced in anti-incontinence surgery with
mesh as we described in detail at the same article. Postoperative complaints were categorized by the
examining surgeon using the ICS/IUGA Complication Classification Code guidelines, employing a code
that specified category, time, site, and pain (9). Exposure was defined as the visualization of vaginal
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mesh through separated epithelium, while mesh extrusion referred to the gradual passage of mesh out of
the body structure or tissue.Patients evaluated their overall satisfaction using a three-item Likert scale (3:
Cured, continent/dry, very satisfied; 2: Improved, very small leakage, satisfied; 1: No change from
preoperative status or worsened, not satisfied) and the Patient Global Impression of Improvement (PGI-I),
which measured perceived improvement on a seven-option single-item scale ranging from very much
better to very much worse (10). Primary outcome was to measure rates of objective and subjective cures
after the surgery. Objective cure was defined as the absence of SUI and nega- tive cough-stress test with
regarding to clinician’s observations at postoperative 18th and 60th month. Subjective cure was defined
as no leakage of urine after surgery if the response to ICIQ-SF question no. 6 (“When does urine leak?”)
was “Never/Urine does not leak”. ICIQ-SF was assessed preoperatively and at postoperative 18th and
60th month. Failure of the surgery was defined as the need of re-operation due to persistent symptomatic
SUI or an unsuccessful management of a complication leading to total removal of the initial mesh. The
data in the study were analyzed using IBM SPSS Statistics for Windows v 21.0 (IBM Corp, Armonk, NY).
In the tables, the quantitative data are presented as the mean ± IQR, and the categorical data as number
(n) and percentage (%).Statistical analyses were performed using the Chi- squared, Fisher’s exact or
wilcoxon signed rank test when appropriate. Data were determined at the 95% confidence level and p
value; 0.05 was accepted as statistically significant.

Results
At the end of 60 months, there were no significant differences in terms of objective cure rate, subjective
cure rate, mesh complications, and the need for reintervention due to incontinence between the U-shape
and hammock-shaped groups (Table 1). However, when comparing the results at 18 and 60 months in
both groups, a significant decrease was observed in objective and subjective cure rates (Table 2). In the
hammock-shaped group, a significant difference was observed in ICIQ-SF, Likert scale, and PGI-I scores
when comparing results at 18 and 60 months. In the U-shaped group, while a significant difference was
observed in ICIQ-SF and PGI-I scores, no significant difference was noted in the Likert scale (Table 3, Fig.
2,3,4).

Table 1. Objective and subjective results on incontinence in the trans obdurator and retropubic  groups
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  Hammock-shaped (n=72) U-shaped 

(n=30)

 

p values

       

Objective cure rates

 

56 (77.8%) 21(70.0 %) 0.453

Subjective cure rates (dry)

 

53 (73.6%)

 

 

 19 (63.3%)

 

 

0.344

 

 

Mesh complication over 18 months

 

2 (2.8%) 1 (3.3%) 0.653

Reintervation for SUI 9(12.5%) 6 (20.0%) 0.365

 Pearson χ2 test /Fisher exact test 

Table 2
Objective and subjective cure rates 18 vs 60 months

  Hammock-shaped

18 months 60 months

p values U-shaped

18 months 60 months

p values

objective cure

subjective cure

69(95.8%) 56 (77.7%)

78 (97.2%) 57 (73.6%)

0.001

0.001

26 (86.6%) 21 (70.0%)

30 (100%) 19 (63.3%)

0.028

0.001

Pearson χ2 test

Table 3
Total ICIQ-SF scores, Likert scale, PGI-I scores 18 vs 60 months

  Hammock-shaped

18 months 60 months

Median ± IQR

p values U-shaped

18 months 60 months

Median ± IQR

p values

ICIQ-SF scores

Likert scale

PGI-I scores

0.0 ± 3.00 2.00 ± 4.00

3.00 ± 0.00 3.00 ± 0.00

1.00 ± 1.00 2.00 ± 2.00

0.001

0.006

0.001

4.50 ± 5.00 4.50 ± 3.00

2.50 ± 1.00 2.00 ± 1.25

2.00 ± 2.003.00 ± 1.00

0.014

0.083

0.018

Discussion
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This randomized trial evaluated the effectiveness of needleless single-incision mini-slings (SIMS) with
tape positioned in "U" or "hammock" shapes for treating stress urinary incontinence (SUI). It is the first
study providing evidence for needleless SIMSs in a U-shaped configuration.Objective and subjective cure
rates were comparable at the 18th postoperative month in both groups. While there was a statistical
difference in objective cure rates favoring the hammock group at the 6th and 12th months in our previous
article, no such difference was observed at the 18th month. When we reached end of 60 months, there
were no significant differences in terms of objective cure rate, subjective cure rate, mesh complications,
and the need for reintervention due to incontinence between the U-shape and hammock-shaped groups.
Liapis et al. explored the effectiveness of TVT-Secur in both hammock- and U-shaped placements (11).
After 1 year of follow-up, both groups exhibited similarly disappointing overall objective and subjective
cure rates. In contrast, Lee et al. reported comparable objective and subjective rates for U- and hammock-
shaped positioning of TVT-Secur after 1 year of follow-up (12). At 60 months, there were no significant
differences in terms of objective cure rate and subjective cure rate. Petros et al. reported an 86.5% overall
cure of SUI on an intention-to-treat basis three years after the surgery. Sivaslioglu et al. found a
significantly higher overall cure rate with 89% cure for TFS compared to TOT, which had a cure rate of
78% at 5 years of follow-up (13). In our study, the 5-year objective cure rate was 77.8% in the hammock-
shaped group and 70.0% in the U-shaped group, and we did not find a significant difference between
them. As expected, when comparing the results at 18 and 60 months in both groups, a significant
decrease was observed in objective and subjective cure rates. In cohort studies, the reoperation rates at 5
years ranged from 0–19% for TOTs (four studies), 0–13% for TVTs (11 studies), and 0–19% for mini-
slings (two studies) (14). In our study, the rates were 12.5% for the hammock group and 20% for the U-
shaped group. A review comparing seven procedures found no statistical difference between SIMS and
TO-TVT in terms of treatment efficacy, perioperative outcomes, and postoperative complications, which is
consistent with our findings (15). A limitation of our study is that some patients were lost to follow-up
after 5 years. Interestingly, the non-responsive women in both groups were generally younger. This could
potentially be explained by the satisfaction of a considerable number of these women with the operation,
leading to their non-response. Consequently, we might have somewhat underestimated the cure rates in
both groups due to this factor.

Conclusion
In conclusion, without a significant difference, it is difficult to state that there is the superiority of
needleless mini-slings placed either retropubically (U-shape) or transobturatorly (hammock-shape) for
treating stress urinary incontinence (SUI).
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Figure 2

Legend not included with this version
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Figure 3
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Figure 4

Legend not included with this version


