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Introduction Midurethral sling placement had become the most common surgical treatment for female
stress urinary incontinence (SUI) prior to recent controversies surrounding polypropelene tape.
Satisfactory outcomes of transobturator tapes (TOTs) are recognized at short-term follow-up, yet a lack of
long-term data exists. We aimed to investigate long-term patient-reported outcomes of TOTs.
Materials and methods A retrospective review of 100 female patients who underwent TOT insertion for
SUI or stress-predominant mixed incontinence (MUI) by a single surgeon over a 5-year period was
performed. We identified results of pre and postoperative investigations and postoperative complications,
classified by Clavien-Dindo. At long-term follow-up, patients were asked to complete ICIQ-Short Form, PGIS and PGI-I questionnaires.
Results 100 patients were included, mean age at operation 51.7 years (33-75), mean follow-up 9.4
years (7.25 – 12.75). Clinically, 68/100 had MUI and 32/100 had pure SUI. Short-term clinical and
urodynamic cure or significant improvement in SUI was seen in 98/100 and 93/100 respectively. De-novo
clinical urgency/detrusor instability arose in 2/100. Grade >2 Clavien-Dindo complications occurred in
10/100 (10%) within 6 months of surgery. Long-term questionnaire response rate was 76/100 (76%).
Mean ICIQ score was 6.32 (1-20). 62/76 (81.57%) described current urinary condition as "much better" or
"very much better" than prior to surgery. No new complications became apparent at long-term follow-up.
Conclusions TOTs demonstrate high success rates in treatment of SUI, with no late-onset complications
identified in our study. Recent concerns surrounding use of polypropylene tapes make reporting of longterm outcomes both desirable and necessary.

INTRODUCTION
Page 1/17

Stress urinary incontinence (SUI) is defined by the International Continence Society (ICS) as the complaint
of involuntary leakage of urine on effort or exertion, or on sneezing or coughing.1, 2 SUI has a reported
mean prevalence of 48% in adult females,3 whilst likely underreported, and consistently demonstrates a
negative impact on quality of life.4
Surgical management offers the best chance of cure to women with SUI, particularly when conservative
measures have proven ineffective. Relatively recent European and North American data showed that midurethral slings (MUS) had overtaken more traditional operations such as the Burch colposuspension and
autologous pubovaginal sling to become the most common surgical procedures performed for SUI. 5-8
This surge in popularity likely resulted from their minimally invasive nature and comparable efficacy at
short-term evaluation.9, 10
However, mid-urethral slings are a 21st century technique, with the transobturator tape first described by
Delorme in 2001.11 Consequently, long-term data is lacking, with few studies evaluating safety and
efficacy beyond the short/medium term. Outcomes of some studies have suggested a decline in TOT
efficacy with time.12-14 Furthermore, the safety profile of pelvic tapes/mesh has recently been
questioned.15,16 While current evidence suggests a much lower risk of erosion/re-intervention with mesh
used for MUS alone than that used for pelvic organ prolapse repair,17, 18 a greater volume of long-term
data relating to TOT results is desirable. A 2017 Cochrane review concluded by emphasising the need for
the reporting of longer-term data relating to MUS procedures to "substantially increase the evidence base
and provide clarification regarding uncertainties about long-term effectiveness and adverse event
profile."19
We aimed to assess the long-term safety results and patient reported clinical outcomes of TOTs
performed for patients with both stress and mixed urinary incontinence.

METHODS

A retrospective review of 100 female patients who underwent MUS insertion via the transobturator
approach over a 5-year period (2005-2010) in a single centre was performed. All patients were assessed
and operated on by a single surgeon. Transobturator tapes (TOTs) were offered to patients with stress
incontinence (SUI) and mixed urinary incontinence with a significant stress component, in whom
conservative measures had proven ineffective. Routine preoperative assessment consisted of clinical
history and physical examination, and investigations comprising flexible cystoscopy, stress test, uroflow,
post-void residual measurement and cystometrogram. In a minority of cases a voiding cystourethrogram
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(VCUG) was performed to clarify the diagnosis and to assess the degree of bladder neck descent.
All patients were taught the technique of intermittent self-catheterisation (ISC) preoperatively. The
procedure was performed on an inpatient basis, typically with a 1-2 night length of stay. Transobturator
tapes were inserted via an outside-in approach. The Monarc® subfascial hammock (AMS) was the tape of
choice during the study period.
Postoperatively, post-void bladder scans were performed on all patients on the ward. Patients with
significant post-void residual volumes (PVRs) were instructed to perform intermittent self-catheterisation
until PVRs measured < 100ml. Postoperative uroflow and cystometrogram were performed on all patients
at 6-12 weeks post procedure.
To ascertain long-term outcomes, an attempt to contact all patients from this study population with TOT
in situ was made. Patients were telephoned and asked for verbal consent to participation. Patients were
then posted questionnaires including the International Consultation on Incontinence Questionnaire (ICIQShort Form), a Patient Global Impression of Severity (PGI-S) and Patient Global Impression of
Improvement (PGI-I) measure, and a freetext box to record any current urological medications, any
complications suffered and other unstructured feedback. The ICIQ-SF is a validated, internationally used
questionnaire.20 The PGI-S and PGI-I tools have been validated and demonstrated to show strong
correlation with frequency of incontinence episodes, pad tests and incontinence quality of life
questionnaires.21
Complication data was recorded by retrospective review of medical notes, and updated where necessary
following receipt of long-term patient feedback. Complications were classified as per the Clavien-Dindo
system.22
Results were compiled with statistical analysis performed using SPSS.

RESULTS

Population Characteristics
100 patients, mean age at operation 51.7 years (33-75) were included. 98/100 had SUI on CMG and
100/100 at stress test. Long-term follow-up data was obtained at mean 9.25 years (7.5 – 12.75). Of
contactable patients with TOT, questionnaire response rate was 76/100 (76%).
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Patient characteristics are outlined in Table 1.

Outcomes: Short-Term Clinical & Urodynamic
Short-term outcomes (mean 6 months; range 3-12 months) are displayed in Table 2.

Outcomes: Postoperative Voiding
Postoperative voiding data is outlined in Table 3. We analysed the relationship between the need for
intermittent self-catheterisation postoperatively and cure of SUI. We observed no statistically significant
correlation between a requirement for ISC and either short-term urodynamic cure of SUI (p = 0.31) or longterm patient reported cure of SUI (as defined by no urine leakage on coughing/sneezing or physical
exertion on ICIQ form) (p = 0.6), chi-square test.

Patient Reported Outcomes at Long-Term Follow-Up
PROMs at long-term follow-up are shown in Table 4.

Complications
Grade 3b Clavien Dindo complications occurred in 10/100 (10%). All complications were apparent within 6
months of surgery (Table 5). No patients developed new symptoms suggestive of mesh erosion or other
late complications during the study period.

DISCUSSION

This is one of a limited number of papers reporting on long-term outcomes of the transobturator tape. It is
also relatively unusual in the availability of postoperative urodynamic data. Analysis is of a population
with mixed urinary incontinence, which we feel is more representative of clinical practice than a pure SUI
population.

Short-term Cure of Stress Urinary Incontinence
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Our patient population reported 91% subjective cure of SUI at short-term follow up. 59% of the population
surveyed (n=76) at long-term follow up reported sustained complete cure of SUI. The high short-term rate
of subjective cure of SUI is similar to the 91% reported by Aygul et al. in a mixed UI population (n=92) at
mean 22.17 month follow-up23 and the 87.9% reported at 6 month follow-up by Jun et al. of an SUI
population (n=223).24 It is at the higher end of the 62-98% range at 12 month follow-up of the TOT
populations observed by Ford et al. in systematic review of retropubic versus transobturator MUS
insertion (studies 39, TOT n=3028).19 We used an 'outside-in' method of TOT placement, which appears
to be equal in efficacy to the 'inside-out' approach in achieving continence.13, 19

Long-term Cure of Stress Urinary Incontinence
Our data suggests a decline in complete cure rate with time. This has been observed by several other
authors. The E-TOT RCT (n=341) showed a significant drop in patient-reported success rates for
transobturator tape procedures between 1 and 3 year follow up, to 73% patient-reported success rate at
3 year follow-up.13 Kenton et al. (total n=404) reported a stepwards decline in patient reported TOT
"success" with time, to 43.4% at 5 year follow-up.14 Lo et al. (n=56) reported 95% subjective cure of SUI
with TOT at 1 year, dropping somewhat to 89.3% at 3 year follow up.25 Jun et al follow a cohort of 223
patients and report 87.9% (n=196) to achieve cure of SUI within 6 months, and 63.68% (n=142) of the
original cohort to be free of stress or mixed incontinence at 3 year follow-up.24 Long-term patient
reported cure rates with TOT were strikingly similar to the 59.2% reported by Al-Zahrani et al. (n=220) at
10 year follow-up12, and the subjective cure rate of 59.6% at mean 8.33 years reported by Costantini et
al.26 One European study (n=160) does reports signficantly higher long-term success rates of TVT-O
without a decline in efficacy (97% subjective and 92% objective cure of SUI at 10 year follow-up).27 It is
unclear whether higher rates of voiding dysfunction were seen in this study as these were not formally
assessed, but only one patient reported subjective voiding dysfunction at 10 years. The recent Cochrane
review comparing retropubic and transobturator mid-urethral slings shows a possible decline in SUI cure
over time with either approach.19 The 5 included trials (pooled n=683) reporting on 'medium-term' (1-5
year) outcomes, describe subjective cure of SUI range 82-91%, while the 4 included trials (pooled n=714)
reporting on results at >5 year follow up describe subjective cure of SUI range 43-92%.19 Conclusions are
difficult to draw given the wide variablity in reported long-term efficacy and limited long-term reporting of
outcomes overall. Our long-term follow-up was by questionnaire, with subjective recurrence of SUI
considered if patients reported leaking urine on coughing/sneezing or on physical exertion. We recognise
that this is an imperfect assessment. It is difficult to definitively differentiate recurrent SUI from, for
example, incontinence secondary to cough-induced detrusor overactivity, in this way. Despite the decline
in the number of patients reporting cure of SUI, we were encouraged by the high satisfaction rates, with
81.57% of patients at long-term follow-up reporting their condition remained much/very much better than
preoperatively.

Urgency
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At short-term follow-up, we observed improvement or cure of clinical urgency in 85.29% (58/68).
Similarly, Laurikainen et al. reported 96% of patients with moderate/severe pre-existing urgency to have
been cured two months post TVT-O placement.28 Our rate of de novo urgency was 1%, with an additional
patient identified with detrusor instability on CMG that was not apparent on the preoperative study. This
is below the rate noted by Ford et al. in systematic review, where an overall mean rate of 8.35% was
reported at short-term follow up, with similar incidence seen with medial-lateral and lateral-medial
approaches,19 and a 12 month rate of 11.2% reported by Lleberia Juanos et al.29 Lo et al reported a
lower 3.6% incidence of de novo urgency at 36 months.25 Some authors have described a lower rate of
de novo urgency with trans-obturator versus retropubic approaches,29 however no statistically signficant
difference emerged in a Cochrane review.19
At long-term follow up, 67% (51/76) of our patients reported some degree of urge incontinence on ICIQ
questionnaire. Whilst at first glance this appears quite a high rate, it must be noted that 68% of the
original cohort had clinically mixed urinary incontinence, and 25% (8/32) patients with clinically pure SUI
had demonstrable detrusor overactivity on pre-procedure CMG. This separates our cohort from the pure
SUI cohort of Al-Zahrani et al., in which a 5.9% rate of UUI at 10 year follow up was apparent.12
Furthermore, our patient cohort, due gender and age, appear naturally predisposed to UUI. Prevalence of
urge incontinence of 27% has been reported in adult30 and late menopausal31 women, which is probably
an
underestimate. In epidemiological studies, multiple authors have identified an increase in urge urinary
incontinence with age.32-34 A 2-year cumulative incidence of urge urinary incontinence of 1.5 – 9.5% in
women aged ≥50 was recorded in one large study,32 whilst a 5-year longitudinal study reported an
increase of urge urinary incontinence rates from 7.6-15.9% over the study period.34 We therefore feel
that this rate of urge urinary incontinence represents some loss of the original 85.29% improvement in
urgency at short-term follow-up with time, as well as the natural history of UUI in this patient
demographic, but not de novo UUI. It should also be noted that this figure does include very occassional,
small volume urge incontinence in patients with good overall satisfaction with their urinary condition.

Voiding
Intermittent self-catheterisation was performed by 46.32% (44/95) of our patients for median 3 days
(2-84). Six patients underwent tape loosening due to acute urinary retention. At short-term follow up, 3
patients were unable to void volitionally for uroflow, and the remainder voided well with no clinically
significant change in QMax or PVR compared to preoperative figures. Ford et al., in their Cochrane review,
reported an average rate of voiding dysfunction post TOT insertion of 5.53%.19 Some heterogeneity in
the definition of voiding dysfunction is noted throughout the literature however,35 and some authors
record voiding dysfunction at short-term follow up, for example at 2 months, rather than immediately
postoperatively.36 It was noted in this meta-analysis that the medial-lateral methods of TOT insertion,
(unlike our practice), were associated with a higher rate of voiding dysfunction (RR 1.74, 95% CI 1.06 to
2.88).19 We did not observe a significant difference in ISC requirements over the study timeframe. We did
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however note that 4/6 cases of acute urinary retention requiring tape loosening in theatre occurred within
the first half of the studied insertion period (2005-2007), and therefore possibly decreased with operator
experience.
Anecdotally, there is a school of thought that early postoperative urinary retention may be correlated with
increased success rates in the cure of SUI. We analysed this using the need for ISC as a measure for some
degree of urinary retention. We found no significant correlation between this and either short-term
urodynamic or long-term clinical cure of SUI. This supports tension-free placement of TOTs, as is our aim,
influenced by the hammock theory of SUI.37

Satisfaction
A limited amount of information is available in the literature pertaining to long-term satisfaction scores of
patients post trans-obturator tape insertion. Our results demonstrate 73.68% (56/76) of women at longterm follow up, view their urinary condition as 'normal' or 'mild.' 81.57% (62/76) respondents felt their
current urinary condition was 'much better' or 'very much better' than pre-operatively. Two other
published studies using similar assessment instruments also demonstrated high long-term satisfaction
scores: describing their urinary condition as 'much better' or 'very much better' in 92% of women at
10-year follow-up,27 and in 88% of women at 5-year follow up respectively.14

Complications: Early
Major
Ford et al's Cochrane review identified an overall major visceral/vascular injury rate of 0.42% and a
bladder perforation rate of 2.54%. The TOT was demonstrated to be associated with a lower incidence of
these complications than the retropubic tape. Al-Zahrani et al. noted a rate of bladder or vaginal
perforation of 1.5% (3/220) managed by a prolonged period of catheterisation in all 3. No cases of
intraoperative bladder perforation, retropubic haematoma, visceral or vascular injury were identified in
our study.
Infection
Urinary tract infection occurred in 4% of our patients postoperatively. Early, Clavien-Dindo 2
complications are not discussed in all papers. Our rate is similar to the 5.9% rate of postoperative UTI
reported by Al-Zahrani et al.12
Acute urinary retention
Voiding dysfunction has been discussed above. Return to theatre for tape loosening or division took place
in 6/100 cases all in the early postoperative phase. There was a clear learning-curve in relation to tape
tensioning. Tamussino et al. using the Austrian national registry reported a lower rate of 24/2543 cases
returning to theatre for voiding dysfunction.38
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Pain
Two patients suffered severe pain postoperatively. This prompted an examination under anaesthesia and
cystoscopy in one patient, with normal findings, and pain subsequently resolved. Another patient suffered
pain in association with adductor muscle spasm. Neurological dysfunction has previously been described
with TOT; Kenton et al. reported 2/404 cases persisting after TOT at 5-year follow-up.14 Our patient
underwent tape removal, and symptoms fully resolved. Our rate of significant postoperative pain is lower
than the 5.85% groin pain identified by Ford et al's Cochrane review, where this complication was noted
to be higher with trans-obturator than with retropubic routes of mid-urethral sling placement.19 It is,
however, possible that we did not capture very mild cases that quickly resolved given the retrospective
nature of the early component of our study.

Complications: Late
Dyspareunia
Two patients in our study reported persistent dyspareunia at long-term follow-up. Rates of de-novo
dyspareunia of 1% (2/220) to 9% are described in patients undergoing mid-urethral sling placement.12,
27, 39, 40 Cochrane review of transobturator versus retropubic insertion identified no significant
difference in the low rates of superficial or deep dyspareunia between the groups.19 Dyspareunia post
TOT may be attributable to vaginal narrowing.41 We note with interest some improvement reported by
Serati et al.27 with the use of topical steroids, which is not something we tried in this study. We
emphasize the importance of pre-operative patient counselling in this regard.

Tape Erosion
No patients in our cohort were identified as having symptomatic urethral, bladder or vaginal tape erosion
at long-term follow up. None of our patients reported new onset dysuria, bleeding, or other symptoms
indicative of this complication.42, 43 Similarly, Lo et al.25 reported no cases of mesh erosion with use of
the Monarc® subfascial hammock at 5-year follow up, and Forde et al, identified no cases of urethral or
bladder erosion with the transobturator tape from the pooled results of 4 studies (pooled n=180). Vaginal
erosion appears slightly more prevalent; Forde et al report an overall rate of 2.09% from the pooled
results of 31 trials with 4743 participants undergoing either TOT or retropubic MUS placement, with no
significant difference between techniques.42 Aygul et al.23 reports a mesh erosion rate of 2% with TOT,
and Kenton et al. describe 7/404 (1.73%) of patients from a mixed transobturator/retropubic population
developing mesh erosion between 3-5 years of follow up, with similarly low incidence between groups.
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CONCLUSIONS
We found a high patient satisfaction rate post transobturator tape insertion for both SUI and stresspredominant MUI at long-term follow up in this study. An overall low complication rate was observed, with
no new complications emerging at long-term follow-up. Recent controversies surrounding use of pelvic
mesh make this data particularly pertinent. We feel that the reporting of long-term prospective outcomes
for this procedure is imperative, and that multi-centre studies would facilitate analysis of the risk-benefit
equation and inform policy regarding the future use of synthetic mid-urethral slings.
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