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Are Transobturator Slings as Durable as Retropubic Slings?

Mushka Kayea, c, Rachel Caskeyb, Margot Barkerb, Karyn S. Eilberb

Abstract

Background: Retropubic midurethral slings (RP-MUS) have demon-
strated durable long-term outcomes, with 10-year studies confirming 
high continence and low complication rates. Transobturator midure-
thral slings (TO-MUS) have a potential advantage over RP-MUS in 
terms of a lower risk of bladder perforation and voiding dysfunction; 
however, data on long-term durability are limited, with few large, 
long-term cohort studies available. The aim of the study was to evalu-
ate long-term subjective cure, reoperation, and complication rates af-
ter TO-MUS placement and to contextualize these outcomes relative 
to established retropubic (RP) durability data.

Methods: This is a retrospective cohort study of 295 women who un-
derwent TO-MUS surgery performed by a single high-volume surgeon 
between 2010 and 2014. Demographics, surgical details, and follow-up 
outcomes (subjective cure, reoperation, complications) were abstracted. 
Statistical analyses included Chi-square tests and logistic regression.

Results: Nineteen percent of patients had ≥ 10 years of follow-up. 
Follow-up duration ranged from less than 1 month to 12.44 years, 
with a median of 3.0 years. At 10 years, 76.8% reported continued 
continence. The overall reoperation rate was 6.8%, including recur-
rent stress urinary incontinence (4.1%) and mesh-related complica-
tions (2.4%). Intraoperative bladder perforation occurred in 1.3% of 
cases, self-limited urinary retention in 9.2%, and postoperative uri-
nary retention requiring reoperation in 0.3%; no significant bleeding 
events were observed. No independent predictors of recurrence or 
reoperation were identified.

Conclusions: In this large single-surgeon cohort, TO-MUS demon-
strated durable long-term continence rates and low reoperation rates, 
with outcomes comparable to published RP series. These findings 
support TO-MUS as a safe and effective alternative to RP-MUS.
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Introduction

Stress urinary incontinence (SUI) is defined as the involun-
tary loss of urine during physical exertion and affects an esti-
mated 4% to 35% of women in the United States [1, 2]. SUI 
disproportionately impacts younger and middle-aged women, 
significantly impairing quality of life, mental health, and daily 
activities; yet fewer than half of affected women seek treat-
ment [3].

Conservative treatments include lifestyle changes, pelvic 
floor physical therapy, and incontinence pessaries. Operative 
options include urethral bulking agents and midurethral slings 
(MUS), with MUS considered the gold standard due to their 
high success rates and favorable safety profiles [4–6].

Two primary approaches exist for traditional MUS place-
ment: retropubic (RP) and transobturator (TO). The RP ap-
proach was first introduced in 1996, followed by the TO tech-
nique in 2000, designed to reduce intraoperative complications 
such as bladder perforation [7, 8]. A Cochrane review of 81 
trials involving 12,113 women demonstrated that transobtura-
tor midurethral slings (TO-MUS) had significantly lower rates 
of bladder perforation (0.6% versus 4.5%), shorter operative 
times, and reduced blood loss compared to retropubic midure-
thral slings (RP-MUS) [9].

The long-term durability of RP-MUS is well established. 
In a landmark 10-year follow-up study of retropubic midure-
thral slings, Serati et al [10] reported sustained objective and 
subjective cure rates of 93.1% and 89.7%, respectively, with 
low rates of major complications, based on long-term follow-
up of 63 patients. In contrast, long-term data for TO-MUS are 
scarce. Only a handful of international series have reported 
outcomes beyond 10 years, all with modest sample sizes. A 
nationwide cohort study suggested a higher risk of reopera-
tion for recurrent SUI after TO-MUS compared with RP-MUS 
[11, 12]. Thus, whether TO-MUS is as durable as RP-MUS 
remains uncertain, as few international cohorts have reported 
≥ 10-year outcomes, and USA-based data are particularly lack-
ing. To address this gap, we evaluated long-term outcomes of 
TO-MUS performed by a single, high-volume Urogynecology 
and Reconstructive Pelvic Surgery (URPS) specialist, focus-
ing on subjective cure and reoperation rates, as well as risk 
factors associated with these outcomes.

Materials and Methods

This study is a retrospective cohort review of patients who un-
derwent TO-MUS placement at our institution between 2010 
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and 2014 by a single board-certified URPS surgeon. The study 
was conducted in compliance with Institutional Review Board 
guidelines and was approved by the Cedars-Sinai Medical 
Center Institutional Review Board (STUDY00002990) with a 
waiver of consent.

A comprehensive review of electronic health records was 
conducted to identify eligible patients who underwent TO-
MUS placement between November 2010 and December 2014. 
Demographic information collected included age, body mass 
index (BMI), race/ethnicity, menopausal status, and number 
of prior vaginal deliveries. Surgical data that were collected 
included sling type, concurrent urogynecological procedures 
(vaginal prolapse repair), and intraoperative complications in-
cluding bladder perforation.

Patients were included if they were adult women diag-
nosed with SUI and underwent TO-MUS during the study pe-
riod with documented postoperative follow-up. Patients under-
going concomitant vaginal prolapse procedures were eligible 
for inclusion. Patients were excluded if they had no available 
postoperative follow-up or if the sling was placed prophylacti-
cally for the prevention of de novo SUI at the time of pelvic 
organ prolapse repair. All patients had a documented normal 
postvoid residual (PVR) prior to sling placement.

Patients were routinely seen 1 week postoperatively or 
earlier if catheter removal was required due to postoperative 
voiding dysfunction. A 6-week follow-up visit was scheduled 
prior to resuming sexual activity, with subsequent visits occur-
ring annually.

The primary outcome was rate of reoperation. Secondary 
outcomes included subjective cure rates, reason for reopera-
tion (SUI recurrence, mesh exposure, etc.), and potential risk 
factors for recurrent SUI, such as BMI, parity, menopausal 
status, and prior pelvic surgery. Patients were stratified based 
on follow-up duration into groups of ≥ 1 year, ≥ 3 years, ≥ 5 
years, and ≥ 10 years. Subjective cure rates and recurrence of 
SUI was assessed based on patient-reported symptoms docu-
mented in follow-up notes. Recurrence was stratified into three 
groups: 1) patient-reported recurrence of SUI without repeat 
intervention; 2) patient-reported recurrence of SUI with symp-
toms described as “not bothersome” or “rare”; and 3) patient-
reported recurrence of SUI with subsequent reoperation. De-
scriptive statistics and cross-tabulations were conducted using 
Microsoft Excel pivot tables.

Results

A total of 329 patients underwent TO-MUS placement during 
the study period. After applying exclusion criteria, 295 patients 
were included in the final analysis. The mean age at surgery 
was 57.1 years (range 30–94) with the majority of patients 
identifying as White 90.5% (n = 267) and non-Hispanic 86.1% 
(n = 254). The mean BMI was 25.6 kg/m2 (range 17.4–56.7), 
and the majority of patients (58.6%, n = 173) had a history 
of two prior vaginal deliveries (range 0–11). Thirteen patients 
(4.4%) had a prior procedure for SUI: eight had a mesh sling, 
two had a bulking agent, and three had autologous fascia lata 
slings. Table 1 provides a complete summary of patient char-

acteristics.
The median follow-up period was 3.0 years, with follow-

up duration ranging from less than 1 month to 12.44 years; 
19% (n = 56) of patients had more than 10 years of follow-up. 
The overall reoperation rate was 6.8% (n = 20 patients). Intra-
operative complications included a bladder perforation rate of 
1.3% (n = 4). Self-limited urinary retention occurred in 9.2% 
(n = 27) of patients. No patients required hospitalization or 
blood transfusion due to perioperative bleeding.

The median time to reoperation was 3.9 years (range 
0.07–9 years). Among the 7.1% of women who required an-
other procedure (n = 21), 12 (57.1%) patients underwent repeat 
sling placement or urethral bulking injection for recurrent SUI, 
seven (33.3%) had surgery for mesh exposure, and one (4.8%) 
required reoperation for postoperative urinary retention requir-
ing sling incision.

Among those with > 10 years of follow-up (n = 56), 43 
(76.8%) patients reported no recurrence of SUI. Of the remain-
ing 13 patients who experienced recurrence or required reop-
eration, six (46.2%) underwent reoperation for recurrent SUI, 
three (23.1%) had bothersome symptoms but did not undergo 

Table 1.  Patient Characteristics

Age at surgery (mean ± SD) 57.1 ± 12.7
Race
    Black or African American 7 (2.4)
    Asian 10 (3.3)
    White 267 (90.5)
    Other/patient declined 11 (3.7)
Ethnic group
    Non-Hispanic 254 (86.1)
    Hispanic 36 (12.2)
    Patient declined 5 (1.7)
Body mass index (mean ± SD) 25.6 ± 5.4
Number of prior vaginal deliveries 2 ± 1.5
Presence of mixed urinary incontinence 44 (14.9)
Menopausal status
    Pre/peri-menopausal 90 (30.5)
    Post-menopausal 169 (57.3)
    Unknown 36 (12.2)
Prior procedure for SUI (n = 13)
    Bulking agent 2 (0.7)
    Mesh sling 8 (2.7)
    Fascia lata sling 3 (1.0)
Concurrent procedures
    Hysterectomy 31 (10.5)
    Uterine prolapse repair 68 (23.1)
    Vaginal repair 115 (39.0)

Numbers are mean ± SD or n (%). SD: standard deviation; SUI: stress 
urinary incontinence.
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reoperation, and four (30.8%) reported mild, non-bothersome 
symptoms. Symptom severity and bother were determined 
based on free-text documentation of patient-reported outcomes 
and treatment decisions (Table 2).

Analysis of risk factors for SUI recurrence revealed no 
significant differences in race, menopausal status, vaginal 
estrogen use, number of prior vaginal deliveries, or BMI be-
tween patients with and without recurrent SUI. Logistic re-
gression analysis found no statistically significant predictors 
of reoperation (P > 0.05).

Discussion

MUS are considered the gold standard surgical treatment for 
SUI, with both RP and TO approaches demonstrating high suc-
cess rates [5, 6]. While the long-term durability of RP-MUS 
is well-established, long-term outcomes data for TO-MUS 
remain comparatively limited. The primary objective of this 
study was therefore to address this gap by characterizing long-
term outcomes following TO-MUS placement rather than per-
forming a direct comparison between sling types.

Systematic reviews report recurrence and reoperation rates 
beyond 5 years ranging from 5% to 15%, depending on patient 
and procedural factors [9]. Nationwide cohort studies similarly 
suggest a higher risk of reoperation after TO-MUS compared 
with RP-MUS [11, 13]. Only three series have reported ≥ 10-
year outcomes after TO-MUS, all outside the United States (Ul-
rich et al 2016 [14]; Serati et al 2017 [15]; Natale et al 2019 [11]).

Ford et al (2015) conducted a Cochrane review of MUS 
and found that TO-MUS had similar cure rates to RP-MUS 
but with fewer intraoperative complications, including a lower 
risk of bladder perforation, shorter operative time, less voiding 
dysfunction, and reduced blood loss. However, the need for 
reoperation was more common with the TO approach [9], with 
a Danish cohort review finding that the RP-MUS approach had 
a reoperation rate of 6% in comparison to 9% for TO-MUS. 
This aligns with our study findings, which demonstrate dura-
ble long-term outcomes but a subset of patients requiring reop-
eration due to recurrent SUI, with an overall reoperation rate 
of 6.7% (10.7% among those with ≥ 10 years of follow-up). In 
addition to reoperation risk, we also examined complication 
rates, including bladder perforation and transient postoperative 
voiding dysfunction, to further contextualize the safety profile 
of the TO approach.

Our study observed a bladder perforation rate of 1.3%. In 
contrast, RP-MUS typically report bladder perforation rates 

between 5% and 10% and postoperative voiding dysfunction 
rates closer to 3–5% [9, 15]. The higher rate of postoperative 
urinary retention observed in our cohort (9.2%) compared with 
rates of approximately 4% to 5% reported in other series [11, 
15] is likely attributable to a conservative definition of reten-
tion. In our cohort, all but one case resolved with short-term 
catheterization lasting less than 24 h. One patient developed 
persistent postoperative urinary retention and underwent sling 
incision 6 months after the index procedure, resulting in a re-
operation rate for retention of 0.3%.

As for recurrence, increased BMI and prior incontinence 
surgery have been reported as risk factors for treatment failure 
[16]. However, in our study, our analysis found no statistically 
significant risk factors for SUI recurrence, suggesting that oth-
er patient-specific variables or surgical technique differences 
may contribute to long-term outcomes. Among patients with 
≥ 10 years of follow-up (n = 56), 43 (76.8%) remained conti-
nent, while 13 (23.2%) experienced some degree of recurrent 
symptoms. Of those, six (46.2%) patients underwent reopera-
tion, three (23.1%) had bothersome symptoms but declined re-
intervention, and four (30.8%) reported mild, non-bothersome 
SUI. These data highlight that while recurrence does occur, 
the majority of patients maintain meaningful symptom control, 
and only a small proportion require repeat surgery.

Additionally, our findings emphasize the importance of 
surgical experience and technique in optimizing outcomes. 
Studies have demonstrated that high-volume surgeons have 
lower reoperation rates and fewer complications compared to 
low-volume surgeons [17–19]. By evaluating outcomes from 
a single high-volume URPS specialist, this study minimizes 
confounding related to surgical variability and highlights the 
importance of technical proficiency in achieving durable SUI 
treatment outcomes.

This study has several strengths, including its large sample 
size (n = 295) and long follow-up duration (≥ 10 years in 19% 
of patients). To our knowledge, it represents the first single-
surgeon US cohort with long-term (> 10 years) follow-up and 
the largest single-surgeon US cohort to date. With 56 women 
documented at ≥ 10 years, it provides both a sizeable baseline 
population and a meaningful long-term subset despite inevi-
table attrition. While the number of patients who had 10-year 
follow-up appears low at 56, this is comparable to published 
long-term RP-MUS series, including a prospective 10-year 
study reporting outcomes in 63 women [10]. Furthermore, the 
inclusion of patient-reported outcomes—capturing both objec-
tive reoperation events and subjective continence status at fol-
low-up visits—supplies complementary, high-granularity data 

Table 2.  Outcomes by Length of Follow-Up

All follow-up 
lengths (n = 295)

Follow-up > 1 
year (n = 219)

Follow-up > 3 
years (n = 181)

Follow-up > 5 
years (n = 161)

Follow-up > 10 
years (n = 56)

No SUI per patient 245 (83.1) 173 (79.0) 142 (78.5) 124 (77.0) 43 (76.8)
Mild SUI per patient but not bothersome 23 (7.8) 20 (9.1) 16 (8.8) 15 (9.3) 4 (7.1)
Reoperation 20 (6.7) 19 (8.7) 17 (9.4) 16 (9.9) 6 (10.7)
Recurrence but no reoperation 7 (2.4) 7 (3.2) 6 (3.3) 6 (3.7) 3 (5.4)

Numbers are n (%). SUI: stress urinary incontinence.
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on the durability and safety profile of TO slings.
We also acknowledge the limitations of this study. As a 

retrospective study, there is potential for selection bias and loss 
to follow-up, which may influence long-term outcome assess-
ments. Patients with recurrent symptoms may have been more 
likely to return for evaluation or reoperation, potentially inflat-
ing recurrence estimates. Conversely, dissatisfied patients may 
have sought care elsewhere and been lost to follow-up, which 
could underestimate recurrence. The direction and magnitude 
of this bias cannot be determined and is an inherent limitation 
of retrospective analysis.

Subjective outcomes were derived from retrospective chart 
review rather than standardized or validated questionnaire 
which introduces the potential for classification bias. Subjec-
tive cure was categorized into four broad groups: no SUI, mild 
SUI that was not bothersome, recurrence without reoperation 
and reoperation. Chart review was conducted by a single re-
viewer, which reduces inter-reviewer variability. The breadth 
of these categories limits the degree of interpretation required 
to assign outcomes, but the absence of validated patient-re-
ported outcomes remains an important limitation. Prior studies 
have demonstrated substantial discordance between objective 
and subjective measures following MUS surgery, highlighting 
the clinical relevance of patient-reported outcomes as comple-
mentary endpoints [20, 21].

All procedures were performed by a single high-volume 
surgeon at a single institution. While this enhances consistency 
in surgical technique, it may limit the generalizability of our 
findings to broader practice settings.

A small proportion of patients had undergone prior pelvic 
procedures, and preoperative urodynamic testing was not uni-
formly available. This reflects real-world clinical practice, and 
the number of patients in these subgroups was limited.

Conclusions

TO slings have favorable long-term outcomes with 76.8% of 
patients reporting continence at 10 years. Additionally, the ab-
sence of significant perioperative complications further rein-
forces the established safety of this approach. These findings 
provide valuable data to guide informed shared decision-mak-
ing when counseling patients regarding SUI surgery.
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