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Abbreviations: BMI, body mass index; MUI, mixed urinary 
incontinence; OR, odds ratio; POP, pelvic organ prolapse; ROC, 
receiver operating characteristic; SUI, stress urinary incontinence; 
TO, transobturator bands; TVT, retropubic bands; UDS, urodynamic 
study

Key message: Stress urinary incontinence can recur so 
investigate possible risk factors is a priority. Our paper relates 
recurrence with: advanced age, fetal macrosomia and mixed 
incontinence.

Introduction
Stress urinary incontinence (SUI) is defined, according to the ICS 

(International Continence Society) terminology standardization, as 
involuntary loss of urine after physical exertion (sport, activity) or 
after coughing or sneezing.1 It is estimated that its prevalence in the 
female population ranges between 10 and 40%.2 This highly variable 
rate depends on the definition used (if the urine loss is several times 
a day or a week), on the methodology used for follow-up (revision in 
consultation, telephone interview or questionnaire by mail) and on the 
population differences between studies.

Treatment of SUI depends on the degree of severity. Therapy 
generally begins by changing lifestyle and the rehabilitation of the 
pelvic floor musculature for at least 3 months. In moderate and severe 

cases, when these measures have failed, surgical treatment will be 
indicated, which will depend on the degree and conditions of the 
patient (suburethral band or bulking agents if there are comorbidities 
that make surgery impossible).2

Rehabilitation of the pelvic floor muscles is effective for the 
treatment of mild-moderate SUI in the short-medium term and is 
more effective than the absence of treatment. Nevertheless, it requires 
persistence and maintaining some training programs that preserve the 
healing effect. Therefore, a significant number of women will seek 
other treatment alternatives with a faster cure.3

Synthetic suburethral polypropylene tapes are the “gold standard” 
for the surgical treatment of SUI according to the guidelines of the 
European Society of Urology (ESU, 2016)4 and the position of the 
European Urogynecological Association (USA, 2017).5

Current tension-free vaginal tapes include the retropubic and 
transobturator pathways.

A systematic review of long-term randomized studies (≥5years) 
comparing transobturator tapes (TO) versus retropubic tapes (TVT), 
reveals that they present similar objective cure rates (64.4% vs 
61.6%, OR=0.87, p=0.62) and similar subjective cure rates (81.3% 
vs 76.5%, OR=0.84, p=0.58), finding no significant differences in 
complications.6
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Abstract

Objetive: The objective is to identify factors associated with the risk of recurrence of stress 
urinary incontinence at 4years, after surgical treatment with transobturator suburethral tape.

Methods: A prospective four-year follow-up observational study (2015-2019, n=341) was 
performed in women who underwent SUI using the tension-free vaginal tape-obturator. The 
sample was 71 patients with recurrence of SUI. 

Statistics: T-Test or U-Mann and ROC for quantitative variables, Chi-Square and OR for 
qualitative variables.

Results: The frecuency of SUI recidive was 11.27% (8 patients).

Of all the variables analyzed, they only showed a significant association with the SUI 
recurrence: age, fetal macrosomia and mixed urinary incontinence.

The frequency of recurrence in case mixed incontinence amounted to 19.5%, if the patient 
had 1 delivery >4 kg to 22% and if the antecedent was ≥2 macrosomal deliveries it increased 
up to 50%.

Conclusion: Advanced age, macrosomic delivery and mixed urinary incontinence have 
shown a significant association with the risk of relapse of SUI after tension-free vaginal 
tape-obturator at 4 years.

Therefore, it would be necessary to inform them of a greater risk of failure in the medium 
term in the preoperative interview.
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The largest long-term randomized controlled study (9 years, 
n=341) performed with TO (both modalities: in-out and out-in) 
reveals a stable success rate with transobturator tape after 3 years. 
The subjective cure at 1, 3 and 9years was 80%, 73.1% and 71.6% 
respectively. The reduction in the cure rate was significant between 
the first and ninth year, but not between the first and third year.7,8

In 2006, a third generation of suburethral tape, mini-sling or single 
incision sling emerged in an attempt to reduce the morbidity and 
invasiveness of transobturator tapes. Studies comparing TO and TVT9 
techniques versus mini-sling tapes in the short and medium-term 
show that mini-sling is not inferior to TO and TVT, but a definitive 
positioning concerning this new generation of suburethral tapes is not 
possible to establish due to a lack of studies in the long-term.

Therefore, the surgical treatment of SUI with a tension-free vaginal 
tape is currently performed using the TO pathway, which has shown 
high cure rates, especially in the short and medium-term, since the 
long-term studies report highly variable rates, between 43 and 92%10 
(Cochrane, 2017).

The decrease in cure rate in the medium and long term means that 
SUI recurs, and many are the variables that have been studied and that 
may influence.

The objective of this study is to identify factors associated with the 
risk of recurrence of SUI after 4years.

Material and methods
A prospective four-year follow-up observational study (2015-

2019) was performed in women suffering from stress urinary 
incontinence who underwent treatment using the tension-free vaginal 
tape-obturator.

All the patients underwent treatment in the Universitary Clinic 
Hospital of Valladolid and were evaluated at the Pelvic Floor Unit. 
The main output variable studied was recurrence of stress urinary 
incontinence (positive cough test with a frequency of at least several 
times per week) and the follow-up was carried-out after 6 months, 1, 
2, 3 and 4years: over the first 2years it was perfomed in person at the 
consultation and for the 3rd and the 4th year patients were evaluated by 
telephone interview. As secondary results, we value possible variables 
associated with the risk of recurrence and differences in complications 
between patients with and without recurrence.

Objective cure was evaluated using the cough test in consultation 
(with a bladder filled with 250-300 ml and checked by ultrasound) 
and by telephone through an exhaustive anamnesis of SUI symptoms. 
Subjective cure was evaluated with the PGI (Patient Global Impression 
of Improvement) scale. 

The only exclusion criteria for the insertion of a TO band were 
being under 18years old and suffering from SUI due to intrinsic 
sphincter deficiency evaluated by urodynamic study (UDS).

No patient had to be excluded because of these reasons. Therefore, 
women without taking into account the following criteria were 
included: body mass index (BMI), previous anti-incontinence surgery, 
associated pelvic organ prolapse surgery (POP) and symptoms of 
overactive bladder with or without incontinence.

Anthropometric variables (age, height, weight and BMI), obstetric 
history (parity, vaginal delivery of fetus >4kg, delivery with forceps), 

comorbidity (AH, respiratory, neurological or psychiatric pathology), 
concomitant medication (antihypertensive, respiratory, neurological 
or psychiatric), previous anti-incontinence surgery, type of urinary 
incontinence (effort, mixed), severity of SUI (Grade I, II, III), type 
of TO tape (in-out, out-in ), correction of associated POP and type of 
surgery were studied.

The UDS was only performed in recurrent SUI, when SUI was 
suspected to be due to intrinsic sphincter deficiency and in complex 
urine incontinence (UI).

Post-surgical complications were recorded and classified by time 
periods: immediate (<7 days), intermediate (7-30 days), and late (>1 
month).

Patients with mixed urinary incontinence (MUI) and/or treatment 
with anticholinergics, with previous surgeries of SUI and who 
underwent concomitant POP surgery were also included.

The surgery was performed by 4 gynecologists and the insertion 
modality, in-out or out-in, depended on the surgeon’s preference.

The types of in-out TO tape used were: I-Stop Braun® (B. Braun 
SA, Barcelona) and TOA® (Presurgy SL adjustable sling, Madrid), 
and with the out-in needle path Monarc® bands were placed until 
2015 (AMS, Inc., Minnetonka, USA). 

Estatistical analyses

The Kolmogorov-Smirnov test was applied for quantitative 
variables to determine the type of distribution. The T-Student test 
was used to study quantitative variables with a normal distribution, 
and the U-Mann-Witney test was used otherwise. The Chi-square test 
with Yates correction was used to study qualitative variables. In all 
cases, less than 0.05 was the value taken as statistically significant. 
For quantitative variables with a statistically significant relationship, 
a ROC curve was constructed and the area under the curve was 
calculated, and for qualitative variables the OR was calculated with a 
95% confidence interval. SSPS v. 23 was the stadistic software used.

Ethical approval

The patients were verbally informed individually, both in 
consultation and by telephone, that their data will be included in 
studies on the results of the anti-incontinence bands, if they were 
satisfied with it. For this purpose, this study was authorized by the 
ethics and research committee of the eastern health area of Valladolid. 
With start date of the study 02-13-2015 and approval date 03-18-2016 
(Code: FO-P07-12) (Appendice-1).

Informed written consent was obtained from the patients to 
undergo the surgical intervention, and regarding the degree of 
satisfaction during the follow-up, the consent was verbal informing 
them that the data would be treated respectfully and confidentially 
with the intention of studying the long-term results of the bands.

Results
The sample was composed of 71 women operated on with tension-

free vaginal tape-obturator and followed during 4 years: 8 women of 
this sample showed symptomatic relapse of SUI, representing 11.27% 
of recurrence. There were no significant differences regarding the type 
of TO tape placed, either the insertion of the needle from inside to 
outside or from outside to inside (Table 1).
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Table 1 Type of transobturator tape

Type of to tape
Recidive

p
No (63) Yes (8)

Out-In:
8 2

0.117a

Monarc®

In-Out:

I-Stop® 47 6

TOA® 8 0

a Chi-square      

From all variables analyzed those that showed a significant 
association with the recurrence of SUI in the univariate analysis were 
age, a history of fetal macrosomia and suffering from MUI. The most 
relevant factors studied are shown in Table 2. 

From the entire sample, 10 patients had a history of anti-
incontinence surgery: 6 of them had already another transobturator 
tape put down and 4 of them had another mini-sling tape put down. 
These 10 patients were also evaluated with UDS to rule out intrinsic 
sphincter deficit before vaginal tape-obturator tension-free. Another 
patient required a UDS for complex urinary symptoms, ruling out 
sphincter deficiency.

49 women of the sample also underwent a POP surgery in the 
same procedure. Neither of these 2 variables were related to the risk 
of recurrence (Table 2).

Table 2 Univariate associations between anthropometric, obstetric, medical variables, type and grade of urinary incontinence, previous surgery for SUI, 
simultaneous surgery for POP, previous urodinamic study and complications, and the development of relapse of SUI

Variable
Recidive

P
No Yes

Age (70) (62) (8) <0.008a

Median (Range Q1-Q3) 67.00 (41-80) 75.00 (64-85)

Weight (kg) (68) (61) (7) 0.370b

Mean ± Standard Deviation 69.79±11.722 65.57±11.731

Daily Physical Activity (14) 14 0 0.137c

Parity (≥1) (66) 58 8 0.099a

Forceps (≥1) (4) 4 0 0.635c

Fetal Macrosomy (13)

0.01c1 delivery >4kg 7 2

≥2 deliveries >4kg 2 2

AH (35) 30 5 0.428c

Respiratory Pathology (4) 3 1 0.371c

Psychiatric Pathology (15) 13 2 0.776c

Tobacco ≥5 Per Day (5) 5 0 P=0.409c

Previous MUI (41) 33 8 P=0.010c

SUI grade:

0.842c
I (2) 2 0

II (58) 51 7

III (11) 10 1

Previous SUI Surgery (10) 10 0 >0.05c

Associated POP Surgery (49) 42 7 P=0.230c

UDS Prior To Surgery (11) 10 1 P=0.804c

Immediate Complications (10) 8 2 P<0.05c

Intermediate Complications (3) 3 0 P<0.05c

Late Complications (11) 4 7 P<0.05c

aUMW; bT-Student; cChi-square      
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There were also no differences in the degree of SUI and the 
frequency of complications between patients with and without 
recurrence of SUI (Table 2).

In this sample of patients, the immediate complications were 
(n=10): fever, pain, bladder retention and urgent surgery for bleeding; 
as intermediate complications appeared (n=3): urinary tract infection 
(UTI) and bladder retention, and after more than 1 month the 
complications were (n=11): de novo urgency, bladder retention, pain 
and urethrolysis (Table 2).

The variables that showed a significant association with SUI 
recurrence in the bivariate analysis were: age, mixed urinary 
incontinence and fetal macrosomia.

As can be seen in the Figure 1, patients who presented SUI 
recurrence were older at the time of surgery (median of 75years) 
than those not presenting it (median of 67years). In addition, age as 
a predictor of recurrence has an area under the curve ROC of 0.79.

 Figure 1 Age distribution in both groups. 

22% of the patients with a history of fetal macrosomia who 
underwent surgery with a tension-free vaginal tape-obturator, 
presented recurrence of SUI after 4years and this percentage increased 
to 50% when they had 2 or more deliveries with fetus > 4kg (Figure 
2).

Figure 2 SUI recurrence if antecedent of delivery >4kg (1 delivery/≥2 
deliveries).

 The history of fetal macrosomia obtained an OR of 21.78 (95% 
CI:2.18-218.03) for recurrence of SUI.

19.5% of the women with MUI who underwent anti-incontinence 
surgery suffered a recurrence of SUI at the 4th year, while patients with 
pure stress incontinence did not present it.

The probability of recurrence before surgery if having a MUI was 
11.3%, with S=100%, E=47.6% and FP ratio=52.4%.

Bottom line: The frequency of recurrence of SUI at 4years was 
11.27%, but some factors increased this frequency, such as a history 
of fetal macrosomia (1 delivery >4kg: 22% and ≥2 deliveries >4kg: 
50%) and suffering MUI (19.5%).

Discussion
Multiple variables have been evaluated and proposed as possible 

risk factors for the development of recurrence of SUI after tension-
free vaginal tape: advanced age, comorbidities, associated POP or 
concomitant POP surgery, a high BMI, presence of urgency or urge 
incontinence, previous urinary incontinence surgery, anticholinergic 
treatment or severity of incontinence.

Nevertheless, the advance in the knowledge of SUI recurrence after 
transobturator suburethral tape is complex for several reasons. The first 
is the heterogeneity of the available studies, from a methodological 
point of view and by the type of population included and the duration 
of follow-up. Most of the studies are retrospective and prospective, 
observational and cohort. Randomized controlled trials such as those 
of Barber,11 Angioli12 and Stav13 are rare. Furthermore, the follow-up 
years range from 1year,11,14,15 4-5years,12,13,16–19 to 7-10years.20–23

Our study is prospective observational, with a 4-year follow-up, 
and includes women with a prior MUI, a history of an anti-incontinence 
tape and POP surgery concomitant to the insertion of the tension-free 
vaginal tape. Therefore, it resembles the usual population, where all 
possible characteristics are given. Other studies have also included in 
their samples POP surgery,11,21 presenting an overactive bladder16,18,22 

and having previously SUI surgery.14

There are authors who have carried out their studies with some 
exclusion criteria, which we have included such as associated POP 
surgery,16,23 overactive bladder11,23 and prior anti-incontinence tape.11

The frequency of recurrence of SUI at the 4th year in our study was 
11.27%. This is similar to that found by other authors. Ashok, after a 
systematic review, describes it as 10-20%,24 Yonsson Funk estimates it 
at 13% at 9years20 and Serati at 9.2% at 5years.17 Nevertheless, higher 
percentages have been reported: 16.5% at 1 year,11 18% at 5years16 
and up to 30.12% at 4years.19

In our population, the risk of recurrence of SUI at 4years was 
related to age, presenting MUI and a history of macrosomal delivery.

Thus, the frequency of recurrence if the type of incontinence was 
mixed amounted to 19.5%, if the patient had 1 delivery >4kg to 22% 
and if the antecedent was ≥2 macrosomal deliveries it increased up 
to 50%.

In our sample, women who had recurrence were older than those 
who did not relapse (median of 75 vs 67years). Other authors also 
agree with this association, such as Barber in his 1-year randomized 
study comparing retropubic versus transobturator tape,11 and Jonnson 
Funk with a 9-year population analysis where he calculated the 
cumulative incidence of repeated surgery.20

However, other studies do not find this relationship, such as the 
4-year Stav randomized study13 and the 4-year Betari retrospective 
study.19

As women get older, they lose the striated musculature of the 
bladder neck and dorsal wall of the urethra,25 which could modify the 
location of the suburethral sling and decrease its long-term efficacy.

https://doi.org/10.15406/ogij.2020.11.00536
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A randomized two-arm trial (transobturator tape, in-out vs out-
in) with 1-year follow-up, showed that for every 10 years that age 
increased, the risk of objective failure increased almost 50% compared 
to subjective.15 Objective measures are more related to the mechanism 
of action of the suburethral band, and this mechanism can be affected 
by varying the characteristics of adjacent tissues with advancing age. 
In contrast, subjective failures may be influenced by symptoms of 
urgency.

In the case of patients with MUI, we found a probability of 
recurrence before surgery of 11.3%. No patient with pure SUI recurred 
during these 4years. Women with symptoms of urge incontinence may 
reflect more complex neuromuscular dysfunction, so perhaps in these 
patients, more intense treatment with lifestyle changes and/or medical 
therapies should be considered before surgery.15

A randomized study assigning 4-year retropubic or transobturator 
tape also related recurrence with MUI, with an OR of 2.4.13 A 
similar association with the MUI (OR=2.87) was found by Paick in 
a prospective cohort study (retropubic vs transobturator) but in the 
short term (mean follow-up of 10 months).26

The third significant association of our work was the history of 
macrosomal delivery, which obtained an OR of 21.78 (95% CI:2.18-
218.03) for recurrence of SUI. This relationship has not been described 
in the literature and could suggest that women with births of more 
than 4 kg suffer greater involvement of the pelvic support structures, 
which in the long term would modify the positioning or function of 
the sling.

Several factors associated with recurrence described by other 
authors, such as prior anti-incontinence surgery,13,14,20 associated POP 
surgery11,27 or BMI,13 have not been related to the risk of recurrence 
in our sample.

Conclusion
Advanced age, a history of macrosomic delivery and presenting 

MUI have shown a significant association with the risk of relapse of 
SUI after tension-free vaginal tape-obturator at 4years.

This does not mean that these patients cannot benefit from the 
surgical treatment of the loss of urine with the effort, but that in the 
preoperative interview it would be necessary to inform them of a 
greater risk of failure in the medium term.
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