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Abstract: Background: Mid-urethral sling (MUS) procedures, including tension-free vaginal
tape (TVT) and transobturator tape (TOT), have become the gold standard in the surgical treatment of
stress urinary incontinence (SUI). With rising global concerns about mesh safety, the long-term
outcomes of these interventions have gained renewed importance.

Aim: To evaluate prolonged (>5-10 year) postoperative outcomes of TVT and TOT procedures using
evidence published between 2020 and 2025.

Methods: A structured review of randomized controlled trials, cohort studies, national registry
analyses, imaging studies, and case reports from 2020-2025. The primary endpoints included long-
term efficacy, recurrence, complications, mesh-related events, quality of life outcomes, and reoperation
rates.

Results: Long-term follow-up data indicate sustained improvement in continence rates after both TVT
and TOT, with retropubic TVT demonstrating slightly higher durability in some cohorts. Complication
patterns differ: TOT is associated with groin pain, while TVT has higher rates of voiding dysfunction
and bladder injury. Late mesh exposure, de novo urgency, and occasional erosions beyond 10 years are
documented. Patient satisfaction remains high (>70%) at 10-20 years but declines gradually with time.

Conclusion: Both TVT and TOT remain effective long-term treatments for SUI, but complications may
arise even after a decade. Individualized patient selection, long-term follow-up, and improved
management strategies for mesh complications are essential.
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INTRODUCTION

Stress urinary incontinence (SUI) is one of the most common pelvic floor disorders among women,
affecting up to 40% of adult females and significantly reducing quality of life through physical
restrictions, psychological distress, and social limitations [1]. The development of the mid-urethral
sling (MUS) revolutionized surgical management of SUI, offering high success rates with minimal
invasiveness. The tension-free vaginal tape (TVT) introduced in 1996 and the transobturator tape
(TOT) introduced in 2001 remain the two most widely used methods globally [2].

Both procedures are minimally invasive and aim to restore urethral support but differ in trajectory:
TVT passes through the retropubic space, whereas TOT uses the obturator foramen. Early comparative
studies demonstrated similar cure rates, with TOT having fewer bladder injuries and TVT providing
slightly higher long-term continence stability [3]. By 2010, MUS became the dominant global surgical
treatment.

Despite early success, concerns have grown regarding the long-term safety and efficacy of mesh
implants. Public and regulatory scrutiny—such as FDA warnings—has spurred extensive research into
prolonged postoperative outcomes [4]. The focus has expanded from short-term complications to late-
onset issues, including pain, mesh exposure, de novo urgency, persistent voiding dysfunction, erosion
into pelvic organs, and need for reoperation [5,6, 18].
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Recent 2020-2025 literature includes national registry studies, extended RCT follow-ups, and long-
term imaging analyses. Registry data from Sweden and France demonstrate robust 10- to 15-year
reoperation and complication rates, showing differences between retropubic and transobturator slings
[7,8, 19]. A 16-year RCT comparing TVT vs TOT emphasized sustained success but highlighted late
mesh complications and differences in durability [9]. Meanwhile, imaging advances—especially pelvic
floor ultrasound—allow accurate evaluation of late sling position, tension abnormalities, and causes of
persistent symptoms [10,17, 20].

Additionally, very long-term follow-up data (2025 years) for TVT show that a majority of patients
maintain improvement, though recurrence and symptomatic decline increase with time [11]. Complex
late complications requiring advanced surgical interventions, such as robotic-assisted mesh removal,
have also been reported [12].

Given the widespread global use of MUS procedures, understanding prolonged postoperative results is
crucial for counseling patients, improving surgical selection, and refining complication management.
Therefore, this systematic review synthesizes high-quality evidence from 2020-2025 to provide an
updated understanding of long-term outcomes after TVT and TOT surgeries [13—18].

AIM To evaluate and compare prolonged postoperative outcomes after tension-free vaginal tape
(TVT) and transobturator tape (TOT) surgeries, based on evidence published between 2020 and 2025.

MATERIALS AND METHODS

Study Design

A systematic narrative review of publications from January 2020 to January 2025.
Sources

Databases screened:

PubMed

Scopus

Cochrane Library

WHO Global Index Medicus

» Key urogynecology journals (IUJ, BJOG, J Clin Med, CEOG)

>
>
>
>

Inclusion Criteria

» Studies on TVT or TOT

» Follow-up >5 years

» RCTs, cohort studies, registry studies, imaging studies, meta-analyses
» Outcomes including complications, failure, mesh issues, QoL, reoperation
Exclusion Criteria

» Non-MUS procedures

» <S-year follow-up

» Animal studies

» Non-clinical articles

Data Extraction

Main variables:

» Long-term cure/recurrence

» Complication rates (pain, exposure, LUTS, erosion)
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» Reoperation rates

» QoL outcomes

» Comparative outcomes (TVT vs TOT)

RESULTS

1. Long-term Efficacy

Across most studies, both TVT and TOT showed sustained long-term success:
Objective cure at 10—16 years:

TVT: 70-88% [7,9]

TOT: 62-82% [9,15]

Subjective satisfaction at >10 years:

TVT: 74-89% [11]

TOT: 68-83% [15]

TVT demonstrated slightly higher durability in multiple long-term studies [7,9].

X XV X X\ YV

2. Recurrence of SUI

Long-term recurrence increased gradually:

» TVT: 12-28% after 10+ years

» TOT: 18-35% after 10+ years

Recurrence was more common among:

» Younger patients

» Those with intrinsic sphincter deficiency

» Patients with obesity or pelvic floor hypermobility [3, 21]
3. Complication Profiles

Complication patterns differed significantly between techniques.
TVT (Retropubic) — More common:

» Bladder perforation (early)

» Voiding dysfunction

» De novo urgency

» Late obstruction symptoms [2,3,7]

TOT (Transobturator) — More common:

» Groin/thigh pain

> Neuralgia from obturator canal injuries

» Tape exposure presenting beyond 10 years [15]

Late complications (all MUS):

» Mesh exposure: 1.5-5% after 10 years [11]

» Chronic pelvic pain: 2—-8% [10]

» Erosion into the bladder/urethra: rare but documented up to 20 years post-op [12]
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4. Quality of Life Outcomes
QoL improvements were significant and sustained:
» Over 70% of women maintained PGI-I improvement after 10-20 years [11].

» Sexual function improved initially but declined in some patients due to pain or de novo urgency
[7].

TOT caused more sexual discomfort due to groin pain, whereas TVT caused more voiding-related
dissatisfaction [3,15].

5. Reoperation Rates
Reoperation causes included:
» Recurrent SUI

» Mesh exposure

» Chronic pain

» Voiding dysfunction

» Mesh excision

Reoperation rates at 10-15 years:

» TVT: 5-12%

» TOT: 6-15%

Robotic removal techniques may lower complication risk during mesh excision [12].
DISCUSSION

The review demonstrates that both TVT and TOT offer high long-term effectiveness and sustained
patient satisfaction, although long-term issues persist. TVT appears slightly more durable, likely due to
its retropubic vector providing stronger urethral support. However, this same trajectory also increases
risk of bladder perforation and voiding dysfunction.

TOT, while associated with fewer immediate organ injuries, has a unique profile of groin pain and
higher late tape exposure rates. The horizontal obturator trajectory may contribute to lateral tension
and discomfort.

Late complications remain a significant clinical issue. Studies show that mesh exposure and chronic
pain can appear more than a decade after surgery, indicating the need for lifelong clinical follow-up.
Likewise, rare but serious erosions into urinary organs may require complex interventions.

Imaging-based diagnostics, particularly pelvic floor ultrasound, have revolutionized long-term
evaluation, enabling precise assessment of sling position, tension asymmetry, and complications such
as entrapment or displacement.

The highest-quality data (registries + long-term RCTs) consistently show:

» Both slings remain highly effective.

» TVT is slightly superior in durability.

» TOT has a more favorable early safety profile but more long-term groin pain.
» QoL benefits persist for the majority of patients.

» Reoperation risk is relatively low but present up to 20+ years.

Overall, MUS remains a reliable long-term treatment for SUI, but careful patient selection, counseling,
and follow-up are essential.
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CONCLUSION

Prolonged outcomes of TVT and TOT procedures demonstrate that both techniques remain highly
effective treatments for stress urinary incontinence, with durable continence rates extending 10-20
years postoperatively. While TVT provides slightly higher long-term stability, TOT offers reduced
early complication rates. Nevertheless, both slings are associated with late complications, including
pain, exposure, voiding dysfunction, and occasional mesh erosion.

Given the increasing concern regarding mesh safety, clinicians must thoroughly inform patients about
long-term risks, implement individualized surgical planning, and establish appropriate long-term
follow-up strategies. Continued research is needed to further refine techniques, improve patient
selection, and optimize management of late complications.
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