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Start End Topic Speakers 

14:00 14:10 Introduction: the burden of persistent SUI after sling 
surgery 

 Carl Gustav Nilsson 

 David Waltregny 

14:10 15:30 Case presentations and discussion  Fiona Burkhard 

 David Waltregny 

15:30 16:00 Break None 

16:00 16:30 Sling failure: Why ? All 

16:30 17:00 Sling failure: What to do ? All 

 

Aims of course/workshop 

Sub-urethral sling procedures have become the gold standard surgical treatment of female stress urinary incontinence (SUI). 
However, as many as 20 percent of patients (± 15000 patients per year worldwide) will experience persistent SUI after their sling 
surgery. This workshop focusing on sling failures (persistent SUI) is intended to be interactive with case discussions. Factors 
associated with sling failure will be reviewed, investigations to be conducted and potential additional therapies will be discussed 
under the light of the currently available literature. 
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Section:  Surgery for stress incontinence 

Level: Advanced 
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gynecologists, physiotherapists 
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Speakers:

Chair:
David!Waltregny,!David.Waltregny@ulg.ac.be,!Urologist,!Belgium
Experienced*urologist*in*the*field*of*functional*urology*including*SUI*and*POP.*Tertiary*reference*center.*High
clinical*and*research*experience.

The!original!versus!a!modified!insideJout!transobturator!procedure:!1Jyear!results!of!a!prospective
randomized!trial.!de!Leval!J,!Thomas!A,!Waltregny!D.!Int!Urogynecol!J.!2011!22(2):145J56
The!insideJout!transobturator!male!sling!for!the!surgical!treatment!of!postJradical!prostatectomy!stress
urinary!incontinence:!Medium!term!results!of!a!single!center!prospective!study.!D.!Waltregny,!J.!Leruth,!J.!de
Leval.!European!Urology!2012,!61(3):608
Updated!systematic!review!and!metaJanalysis!of!the!comparative!data!on!colposuspensions,!pubovaginal
slings,!and!midurethral!tapes!in!the!surgical!treatment!of!female!SUI.!Novara!G,!et!al.!Eur!Urol.!2010,
58(2):218J38.!Review

Speaker(1:
Fiona!Burkhard,!Fiona.Burkhard@insel.ch,!Urologist,!Switzerland
xperienced*urologist*in*the*field*of*functional*urology*including*SUI*and*POP.*Tertiary*reference*center.*High
clinical*and*research*experience.

Correction!of!erosion!after!suburethral!sling!insertion!for!stress!incontinence:!results!and!related!sexual
function.!Kuhn!A,!Eggeman!C,!Burkhard!F.!European!Urology!2009!Aug;56(2):371J6.!Epub!2008!Jul!11
A!safe!and!simple!solution!for!intravesical!tensionJfree!vaginal!tape!erosion:!removal!by!standard
transurethral!resection.!Huwyler!M,!Springer!J,!Kessler!TM,!Burkhard!FC.!BJU!Int.!2008!Aug!5;102(5):582J5.
Epub!2008!May!15
Open!to!debate.!The!motion:!tapes!and!not!bulking!agents/drugs!are!firstJline!treatment!of!SUI.!Burkhard!FC,
Heesakkers!J.!Eur!Urol.!2007!Sep;52(3):914J7.!Epub!2007!Jun!26.

Speaker(2:
Karl!Gustav!Nilsson,!Carl.Nilsson@hus.fi,!Gynaecologist,!Finland
Leader*expert*in*urogynecology.
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Schedule:

Start End Topic Speakers

09:00 09:10 Introduction:!the!burden!of!persistent!SUI!after!sling!surgery Karl!Gustav!Nilsson,!Finland
David!Waltregny,!Belgium

09:10 10:30 Case!presentations!and!discussion Fiona!Burkhard,!Switzerland
David!Waltregny,!Belgium

10:30 11:00 Break None

11:00 11:30 Sling!failure:!Why!? All

11:30 12:00 Sling!failure:!What!to!do!? All
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14:10-15:30 

15:30-16:00 

16:00-16:30 

16:30-17:00 

The Problem 

• Since the late 90's, > 1,500,000 tapes inserted 
 

• ± 120,000 tape procedures each year (RP & TO, + 
recently available SIS) 
 

• Estimated persistence or recurrence of SUI after 
suburethral tape insertion: between 5% and 20% 

± 15,000 failed tapes each year ! 

The Problem 

• Definition of tape failure ? 

•  Persistent SUI: 

•  failure < 12 mths  

•  recurrence ≥ 12 mths postoperatively ? 

•  De novo (or persistent) storage and/or voiding LUTS 

•  Persistent SUI and de novo/persistent storage and/or voiding LUTS 

•  Other de novo symptoms, e.g. erosion, pain, infection.. 

  -> Proportion of SUI failure versus other: not well defined"

"

Walsh CA. Curr Opin Obstet Gynecol 23;355-61, 2011 
Smith ARB et al. Neurourol Urodyn 30;771-74, 2010 
ICS Research Society meeting Bristol June 2010 
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• Definition of tape failure ? 

•  Persistent SUI: 

•  failure < 12 mths  

•  recurrence ≥ 12 mths postoperatively ? 

•  De novo (or persistent) storage and/or voiding LUTS 

•  Persistent SUI and de novo/persistent storage and/or voiding LUTS 

•  Other de novo symptoms, e.g. erosion, pain, infection.. 

  -> Proportion of SUI failure versus other: not well defined"

We shall focus on non-absorbable tapes and 'persistent SUI' 
"



The Problem 
 

• Definition of persistent SUI ? 

•  Subjective, objective, both ? How ? 

•  e.g. UK and Eire trial comparing Burch colposuspension with TVT: 

cure rates ranging from 26% to 83% when using different oucome 

measures 
!

"

Walsh CA. Curr Opin Obstet Gynecol 23;355-61, 2011 
Smith ARB et al. Neurourol Urodyn 30;771-74, 2010 
ICS Research Society meeting Bristol June 2010 

Plan of the course 

1.  Case presentations 

2.  How to evaluate a patient with 
persistent SUI after sling surgery ? 

3.  What are the risk factors for persistent 
SUI after sling surgery ? 

4.  How can we deal with persistent SUI 
after sling surgery ? 

Assessment of tape failure 

Repeat all investigations !!! 

The goal is to understand what 
has gone wrong... and fix it... 

Assessment of tape failure 



1.  History:  
•  SUI versus UUI 
•  other symptoms: pain, ... 

2.  Bladder diary, ∑ and QoL questionnaires 
3.  Physical examination: 

•  cough test, stress test & Bonney test 
•  exclude fistula, POP, erosion... 

4.  Endoscopy: LUT injury ? Other pathology ? 

5.  Urodynamics: DOA ? ISD (MUCP / VLPP) ? Flow ? PVR ? 
6.  Imaging:  

•  cystography (videourodynamics): bladder neck...  
•  vaginal/perineal US: tape location, tape conformation... 

Assessment of tape failure 

Cough test Stress test* Bonney test 

Manoeuvers for  
incontinence correction 

* Also called "pinch test" (or "Ulmsten test") 

Tape failures : Why ?  

1.  Indication 

2.  Sling placement 

3.  Patient characteristics 

4.  Device characteristics 

SURGEON 



Tape failures : Why ?  
1.  Indication 
1.  Urge / UUI 
•  OAB ∑ without SUI ≠ indication for tape insertion 

•  > 1/3 of pts with SUI have urge/UUI 

•  Urodynamics to exclude DO, urine analysis to exclude 
infection, and endoscopy to exclude bladder pathology... 

•  Implications: 
•  If DO + : often UUI more bothersome than SUI, anticholinergics  

(tape afterwards if SUI still bothersome & informed consent) 
•  If DO - : tape (disappearance of urge/UUI in 2/3 of the patients !) 

Tape failures : Why ?  
1.  Indication 
2.  Fixed urethra 

•  Likely cause of SUI = ISD 
•  The tape is at risk of causing LUT obstruction & urethra / 

vagina erosion (informed consent & teaching of ISC) 

•  Mainly patients with previous SUI surgery and/or pelvic 
irradiation 

•  Implications: 
•  If bladder neck not mobile: AUS or bulking agent  

•  If bladder neck mobile or opened (Bonney test +): Burch or 
pubovaginal sling (teaching of ISC)  

Tape failures : Why ?  
1.  Indication 
3.  Fistula 

•  Vesico- or uretero-vaginal fistula 

•  After hysterectomy... 

•  Implications: 
methylene blue test, imaging... if fistula suspected 

Tape failures : Why ?  
2. Tape placement: 
1.  Tape too loose:  

•  Intraoperative cough test ?  
2.  Tape too proximal or too distal:  

•  Dissection: 
•  size & location of initial vaginal dissection: 

•  junction between mid and distal third urethra 
•  Migration ?  

•  Difference between retropubic and transob tapes ? 
•  Concomitant POP surg (separate incisions) 

•  Usefulness of ultrasound to locate and evaluate tape 
3.  Tape through the urethra or bladder neck 
4.  Surgeon… 



54 women in Group A (no cough test) were 
compared to 52 women in Group B (cough test). 
Matching resulted in well balanced groups.  
 
There were no significant differences between 
groups for subjective cure (77% in Group A 
vs. 83% in Group B), satisfaction rate (83% vs. 
84%), subjective symptoms of stress (20% vs. 
19%) or urge incontinence (63% vs. 64%), 
frequency and nocturia. There were less 
symptoms of voiding dysfunction overall in 
Group A (46% vs. 69%, p= 0.019) (see Table 2 
for a breakdown of symptoms). The incidence of 
recurrent urinary tract infection was similar in 
both groups. 

ICS/IUGA Paris 2004 

1. Tape too loose ? 
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AbstractAbstract

Introduction and hypothesis  

This is a prospective randomized controlled trial of cough versus no cough test in the tension-free vaginal

tape (TVT) procedure to determine its effect upon voiding dysfunction and 12-month efficacy.

Methods  

The trial was conducted in a single tertiary urogynecology unit. Women ≥21 years old with primary

urodynamic stress incontinence without voiding dysfunction were considered eligible. Participants were

randomized to undergo the TVT procedure using either an intraoperative cough test or using no

intraoperative cough test. Our hypothesis was that postoperative voiding dysfunction would be more

common in the “no cough test” arm. The primary outcome was proportion of patients successfully

completing a trial of void (TOV) within 24 h of catheter removal. Efficacy at 12 months comprised the

secondary outcome. Participants were randomized using a computer-generated randomization sequence by

an independent party who was not the operating surgeon. Due to the nature of the intervention to be

tested, neither the patients nor the operating surgeons were blinded to the randomization process during

the procedure.

Results  

This trial is reported according to the recommendations of the 2010 CONSORT statement. In total, 94

women were recruited over a 4-year study period. Of these, 92 women were randomized (47 in the

“cough” group and 45 in the “no cough” group). In one case, the TVT procedure was abandoned

intraoperatively, leaving 91 women who underwent analysis. There was no significant difference in the

proportion of women with a successful TOV within 24 h between the two arms (79% in the “cough” group

versus 71% in the “no cough” group; p = 0.47). Efficacy data at 12 months were not significantly different

between groups.

Conclusion  

Our data suggest that the performance of the intraoperative cough test during the TVT procedure does not

reduce the incidence of postoperative voiding dysfunction (as determined by successful TOV within 24 h)

nor affect efficacy. The removal of the cough test from the standard TVT technique may be appropriate.

Keywords  Cough test – Technique – TVT – Voiding dysfunction

Trial registration  The trial was registered with the Australian New Zealand Clinical Trials Registry

(http://www.anzctr.org.au; registration ACTRN12608000597392).

Source of funding  A research grant provided by the Royal Australian and New Zealand College of

Obstetricians and Gynaecologists (RANZCOG) Research Foundation was used to purchase the statistical

software StatsDirect Statistical Program, which was used for this trial.
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Abstract
Introduction and hypothesis This is a prospective random-
ized controlled trial of cough versus no cough test in the
tension-free vaginal tape (TVT) procedure to determine its
effect upon voiding dysfunction and 12-month efficacy.
Methods The trial was conducted in a single tertiary
urogynecology unit. Women ≥21 years old with primary
urodynamic stress incontinence without voiding dysfunction
were considered eligible. Participants were randomized to
undergo the TVT procedure using either an intraoperative
cough test or using no intraoperative cough test. Our
hypothesis was that postoperative voiding dysfunction would

be more common in the “no cough test” arm. The primary
outcome was proportion of patients successfully completing a
trial of void (TOV) within 24 h of catheter removal. Efficacy
at 12 months comprised the secondary outcome. Participants
were randomized using a computer-generated randomization
sequence by an independent party who was not the operating
surgeon. Due to the nature of the intervention to be tested,
neither the patients nor the operating surgeons were blinded to
the randomization process during the procedure.
Results This trial is reported according to the recommenda-
tions of the 2010 CONSORT statement. In total, 94 women
were recruited over a 4-year study period. Of these, 92 women
were randomized (47 in the “cough” group and 45 in the “no
cough” group). In one case, the TVT procedure was
abandoned intraoperatively, leaving 91 women who under-
went analysis. There was no significant difference in the
proportion of women with a successful TOV within 24 h
between the two arms (79% in the “cough” group versus 71%
in the “no cough” group; p=0.47). Efficacy data at 12 months
were not significantly different between groups.
Conclusion Our data suggest that the performance of the
intraoperative cough test during the TVT procedure does
not reduce the incidence of postoperative voiding dysfunc-
tion (as determined by successful TOV within 24 h) nor
affect efficacy. The removal of the cough test from the
standard TVT technique may be appropriate.

Keywords Cough test . Technique . TVT. Voiding
dysfunction

Introduction

The tension-free vaginal tape (TVT) procedure has been
widely used in many countries since the original publication

Trial registration The trial was registered with the Australian New
Zealand Clinical Trials Registry (http://www.anzctr.org.au; registration
ACTRN12608000597392).

Source of funding A research grant provided by the Royal Australian
and New Zealand College of Obstetricians and Gynaecologists
(RANZCOG) Research Foundation was used to purchase the
statistical software StatsDirect Statistical Program, which was used for
this trial.
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the cough group and 75% (33 out of 44) patients in the no
cough group (p=0.118). However, the surgeon grade (i.e.,
consultant versus nonconsultant) had no significant impact
on the primary outcome measure (p=0.47).

Discussion

Despite numerous published studies regarding the efficacy of
the TVT procedure, there is limited level I evidence available
with which to assess the value of the intraoperative cough test.

Liapis et al. reported a randomized trial of 86 women with
pure stress incontinence [10]. Although no difference in the
rates of urinary retention were noted at 12 months, the
“cough” group underwent TVT using epidural anesthesia,
whereas the GA group had abdominal compression. In
addition, whether the cough test produced leakage in the
operating theater was not documented.

Previous work has demonstrated the effect of the
anesthetic technique on the intraoperative cough test.
Takacs et al. reported that women who underwent the
TVT under regional or local anesthesia were almost nine

Table 3 Baseline demographics
of the “cough” and “no cough”
groups

Cough (n=47) No cough (n=44) p value

Age (years) 51 (43–60) 51 (43–60) 0.84

Body mass index (kg/m2) 26 (22–32) 24 (22–28) 0.08

Parity 2 (2–3) 3 (2–4) 0.01

Previous surgery 0.63
Prolapse repair 9 (4/47) 14 (6/44)

Hysterectomy 9 (4/47) 11 (5/44)

Preoperative SUI severity 0.44
Mild (<20 g/24 h) 24 (11/47) 16 (7/44)

Moderate/severe (≥20 g/24 h) 77 (36/47) 84 (37/44)

Preoperative assessment

24-h pad test (g) 27 (7–94) 42 (10–79) 0.79

Qmax (ml) 29 (23–33) 27 (19.3–38.5) 0.73

Qave (ml) 15 (11–21) 15 (11–18.8) 0.47

UDI-6 (0–100) 44 (28–50) 39 (28–61) 0.61

IIQ-7 (0–100) 43 (29–67) 52 (33–67) 0.43

ICIQ-SF (0–21) 13 (11–17) 14 (11–17) 0.95

Concomitant POP procedure 0.68
Yes 49 (23/47) 55 (24/44)

No 51 (24/47) 45 (20/44)

Table 4 Voiding parameters at
6 weeks and 12 months (data
expressed as n (%) or median
(IQR), as appropriate)

Cough (n=47) No cough (n=44) p value

Immediate postoperative period

Time to void <24 h 37 (78.7%) 31 (70.5%) 0.47
Time to void ≥24 h 10 (21.3%) 13 (29.5%)

Discharged with SPC 2 (4.3%) 2 (4.5%) 0.946

TVT cut 0 (0%) 1 (2.3%) 0.299

6 weeks post-surgery

PVR ≥100 ml 7 (14.9%) 5 (11.4%) 0.713

Qmax (ml) 20 (15.9–29) 23 (18–28.5) 0.33

Qmax <15 ml 11/45 (24%) 4/39 (10%) 0.152

Qave (ml) 9.5 (6.1–13.8) 11 (6.5–13) 0.53

12 months post-surgery

PVR ≥100 ml, n (%) 3/47 (6%) 3/41 (7%) 0.99

Qmax (ml) 27.4 (18.7–38) 27.3 (19.6–33.8) 0.81

Qmax <15 ml, n (%) 4/33 (12%) 4/30 (13%) 1.00

Qave (ml) 13.8 (9.3–17.5) 12.5 (8–15) 0.54
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1. Tape too loose ? 

1.  Most surgeons do not use the cough test anymore 

2.  Specific indications ? 
1.  Tape redo for persistent SUI ? 
2.  Associated ISD ? 
3.  Concomitant POP treatment ? 

 

 No EBM-based recommendation  
can be made at this time 

2. Tape too proximal or too distal ? 



2. Tape too proximal or too distal ? 

In our study, both de novo urge symptoms and voiding 
difficulties were associated with a short distance (<3 mm) 
between the tape and the urethral lumen. 
We analyzed tape position in relation to the sonographically 
measured urethral length (median 34 mm; 18–44).  
Our results suggest that the relative and not the absolute tape 
position along the urethra affects outcome and the occurrence 
of complications.  
According to our results, the tape should be located at 
50–80% of the urethral length for optimal results and 
minimal complications. 

Junction between mid and distal third urethra 

2. Tape too proximal or too distal ? 

2. Tape too proximal or too distal ? 2. Tape too proximal or too distal ? 



2. Tape too proximal or too distal ? 

Failure was associated with absent urethral encroachment 
at rest (OR 16.63, 95% CI 1.87–147.85, p=0.01) and a urethral 
location of < 50th percentile (OR 6.01, 95% CI 1.43–25.25, p=0.01). 

Rechberger T, Bogusiewicz M, Monist M et al: Tape position in patients with recurrent urinary incontinence after failed 
suburethral slings. Presented at meeting of International Continence Society and International Urogynecological 
Association, August 23–27, 2010, Toronto, Ontario, Canada, abstract 7851997; 89: 501.  

IVS-04 (Covidien®) 

2. Tape too proximal or too distal ? 

Rechberger T, Bogusiewicz M, Monist M et al: Tape position in patients with recurrent urinary incontinence after failed 
suburethral slings. Presented at meeting of International Continence Society and International Urogynecological 
Association, August 23–27, 2010, Toronto, Ontario, Canada, abstract 7851997; 89: 501.  

IVS-04 (Covidien®) 

2. Tape too proximal or too distal ? 

In more than 70% of patients with recurrent SUI after 
receiving a mid-urethral sling who were treated at our 
department the tape was located under the proximal 
part of the urethra. 

2. Tape too proximal or too distal ? 



15 women with SUI after MUS 
underwent VUDS and sub-
sequent reoperation. The 
MUS was found proximal to 
or at the bladder neck (BN) in 
8 (53%) women and sub-
urethral in 7 (47%). 
Slings found at the BN or 
proximal were more likely to 
be retropubic slings (7/8 pts). 

2. Tape too proximal or too distal ? 

de Leval. Acta Urol Belg. 1984 

Identification of a FIXED POINT, pivot of contraction, 
corresponding to the median perineal aponeurosis 

2. Tape too proximal or too distal ? 

Junction between mid and distal third urethra 

Levator 
ani muscle!

Transverse 
muscle!

Obturator 
muscles!

Fatty  
avascular  
perineal 
space!

TVT-O 

Bonnet et al. J Urol. 2005 

2. Tape too proximal or too distal ? 

Urethral meatus 

Smooth vaginal 
wall 

Rugate vaginal 
wall 

Junction 
between mid 

and distal 
third urethra 

± 1 cm 



2. Tape too proximal or too distal ? Tape failures : Why ?  
2. Tape placement: 
3. Tape through the urethra or bladder neck 

NICE has recommended that the TVT should only be performed by surgeons 
who are performing at least 20 cases/year. Whether this number of is 
appropriate, or whether the guidance is influencing practice, is not known. 

Implications: 
•  Appropriate surgical training, follow the cookbook 
•  In case of persistent SUI with mobile urethra and stress test + : 

•  No EBM recommendation can be made on which type of tape 
redo should be performed (retropubic or transobturator ?) 

•  No EBM recommendation can be made on the effectiveness 
and safety of tape plication/shortening on the long term 

Tape failures : Why ?  
2. Tape placement: 
4. Surgeon 

•  Choose the right type of tape                         
(type I, monofilament polypropylene with a pour size >75 mµ) 

•  Get trained                                                          
(stay with one procedure to increase your experience) 

•  Choose your patients carefully                     
(assure you have the right indication) 

•  Do not deviate from standardized procedure 
•  Do not combine with other surgery 
•  Follow-up your patients 

Tape failures : Why ?  
2. Tape placement: Focus on technique 



•  Patient's position on operating table 
•  Type of anesthesia 
•  Minimal dissection 
•  Catheter or winged guide 
•  Cystoscopy 
•  Sling adjustment 
•  Restrictions during recovery 
 

Tape failures : Why ?  
2. Tape placement: 

Safety measures: 

•  Identify safe sector for passing trocar (especially 
with retropubic procedures) 

•  Identify the mid-urethra 

•  Use local anaesthesia 

•  Do not sedate to heavily 

•  Counsel the patient well 

Tape failures : Why ?  
2. Tape placement: focus on technique 

Benefits of local anesthesia: 

•  Hydro-dissective effect of the LA (75-100 ml) 

•  Adrenaline causes vasoconstriction - less risk of 
bleeding 

•  Precisely placed anaesthetics do not allow passing 
of needles outside safe area without causing pain 
(built in safety) 

•  No need for catheter and allows same day 
discharge   

Tape failures : Why ?  
2. Tape placement: focus on technique 

Drawbacks with local anesthesia: 

•  Has to be placed carefully and precisely 

•  Might cause slight discomfort 

•  Concomitant surgery difficult   

•  Needs careful patient counselling 

Tape failures : Why ?  
2. Tape placement: focus on technique 



Proper sling insertion: 

•  Use landmarks for proper placement of incisions 

•  Create more space for passing the trocars by 
using rigid catheter or wing guides 

•  Perform cystoscopy after trocar passage 

•  Use a 70o optic 

Tape failures : Why ?  
2. Tape placement: focus on technique 

Landmarks for the vaginal incision: 

•  The outer urethral meatus 

•  The bladder neck 

•  Functional urethral length normally 2.5 - 3.5 cm 

•  Tape circa 11 mm wide 

Tape failures : Why ?  
2. Tape placement: focus on technique 

The vaginal incision: 

•  Identify the border between the mucosa of the 
outer meatus of the urethra and the mucosa of the 
vaginal wall 

•  A midline max. 1.5 cm incision 

•  Blunt dissection of the vaginal mucosa from the 
fascia 2 cm para-urethrally on either side 

•  SAME FOR TRANSOBTURATOR !!! 

 

Tape failures : Why ?  
2. Tape placement: focus on technique 

Landmarks for the abdominal incisions: 

•  The abdominal midline  

•  The upper rim of the symphysis 

•  The inguinal flexures     

•  Attention to the position of the patient 

Tape failures : Why ?  
2. Tape placement: focus on technique 



The abdominal incisions: 

•  To be placed on the symphysis 

•  0.5 - 1.0 cm wide 

•  4 - 6 cm apart 

•  Serves as a point of aim     

Tape failures : Why ?  
2. Tape placement: focus on technique 

                        SUMMARY 
 
•  Outside scientific clinical trials, use only well 

documented techniques 
•  Get trained and assure your self an appropriate 

volume of operations 
•  Concentrate on the main indication for treatment 

Tape failures : Why ?  
2. Tape placement: focus on technique 

Tape failures : Why ?  
3. Patient characteristics 

1.  ISD ("poor urethral occlusive forces"):  
Definition ? MUCP ? VLPP ? threshold ? 

2.  Low urethral mobility (e.g. max Q-tip excursion <30°) 

3.  Severe SUI (questionnaires and/or pad testing) 

4.  Previous urinary incontinence surgery  

5.  Concomitant POP surgery: controversial ++ 

6.  Obesity, old patient 

7.  Strong repeated coughing immediately after surgery, 
resuming of heavy physical activities too early 

ISD 

Loss of support 

Cervico-urethral hypermobility 
Positive "Ulmsten" test 
Positive Bonney test 

1. ISD 

Fixed urethra 
Low MUCP 
Low VLPP 

RT or 
TO ? 
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RT better than TO RT equal to TO 

± 50% of studies were retrospective, 
with small cohorts of patients 
Use of different cutoffs for MUCP and 
VLPP, different inclusion criteria, and 
urethra mobility often not reported 
... 

1. ISD 1. ISD 

The diagnosis of ISD was based on the measurements of the resting MUP profile and/or the ALPP with 
valsalva maneuver and/or cough. ISD was defined as either a MUCP (measured both with the bladder empty 
and at capacity) of 20 cm H2O or less10 and/or a pressure rise from baseline required to cause incontinence 
(valsalva or cough leak point pressure) of 60 cm H2O or less. In our institutions, these measurements normally 
are taken at 500 mL bladder fill or at maximum bladder capacity if less than 500 mL. 

1. ISD 

Intrinsic sphincter deficiency was defined as either a maximum urethral closure pressure (measured both with the bladder empty and at capacity) of 20 cm H2O 
or less10 and/or a pressure rise from baseline required to cause incontinence (∆ valsalva or cough leak point pressure) of 60 cm H2O or less. 

1. ISD 

Purpose: We determined whether baseline urodynamic study variables predict failure after mid urethral sling surgery. 
Materials and Methods: Preoperative urodynamic study variables and postoperative continence status were analyzed in women 
participating in a randomized trial comparing retropubic to transobturator mid urethral sling. Objective failure was defined by 
positive standardized stress test, 15 ml or greater on 24-hour pad test, or re-treatment for stress urinary incontinence. Subjective 
failure criteria were self-reported stress symptoms, leakage on 3-day diary or re-treatment for stress urinary incontinence. Logistic 
regression was used to assess associations between covariates and failure controlling for treatment group and clinical variables. 
Receiver operator curves were constructed for relationships between objective failure and measures of  urethral function. 
Results: Objective continence outcomes were available at 12 months for 565 of  597 (95%) women. Treatment failed in 260 women 
(245 by subjective criteria, 124 by objective criteria). No urodynamic variable was significantly associated with subjective failure on 
multivariate analysis. Valsalva leak point pressure, maximum urethral closure pressure and urodynamic stress incontinence were the 
only urodynamic variables consistently associated with objective failure on multivariate analysis. No specific cut point was 
determined for predicting failure for Valsalva leak point pressure or maximum urethral closure pressure by ROC. The lowest quartile 
(Valsalva leak point pressure less than 86 cm H2O, maximum urethral closure pressure less than 45 cm H2O) conferred an almost 2-
fold increased odds of  objective failure regardless of  sling route (OR 2.23, 1.20–4.14 for Valsalva leak point pressure and OR 1.88, 
1.04–3.41 for maximum urethral closure pressure). 
Conclusions: Women with a Valsalva leak point pressure or maximum urethral closure pressure in the lowest quartile are nearly 2-
fold more likely to experience stress urinary incontinence 1 year after transobturator or retropubic mid urethral sling. 
 

TOMUS:   Trial of Mid Urethral Sling 



1. ISD 
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Results: Objective continence outcomes were available at 12 months for 565 of  597 (95%) women. Treatment failed in 260 women 
(245 by subjective criteria, 124 by objective criteria). No urodynamic variable was significantly associated with subjective failure on 
multivariate analysis. Valsalva leak point pressure, maximum urethral closure pressure and urodynamic stress incontinence were the 
only urodynamic variables consistently associated with objective failure on multivariate analysis. No specific cut point was 
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Conclusions: Women with a Valsalva leak point pressure or maximum urethral closure pressure in the lowest quartile are nearly 2-
fold more likely to experience stress urinary incontinence 1 year after transobturator or retropubic mid urethral sling. 
 

TOMUS:   Trial of Mid Urethral Sling 

On unadjusted analysis we found that for every 
10 cm H2O increase in VLPP there was a 7% 

reduction in the objective failure rate, and for 
every 10 cm H2O increase in MUCP there was a 

12% reduction in the objective failure rate. 

1. ISD 

Purpose: We determined whether baseline urodynamic study variables predict failure after mid urethral sling surgery. 
Materials and Methods: Preoperative urodynamic study variables and postoperative continence status were analyzed in women 
participating in a randomized trial comparing retropubic to transobturator mid urethral sling. Objective failure was defined by 
positive standardized stress test, 15 ml or greater on 24-hour pad test, or re-treatment for stress urinary incontinence. Subjective 
failure criteria were self-reported stress symptoms, leakage on 3-day diary or re-treatment for stress urinary incontinence. Logistic 
regression was used to assess associations between covariates and failure controlling for treatment group and clinical variables. 
Receiver operator curves were constructed for relationships between objective failure and measures of  urethral function. 
Results: Objective continence outcomes were available at 12 months for 565 of  597 (95%) women. Treatment failed in 260 women 
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(Valsalva leak point pressure less than 86 cm H2O, maximum urethral closure pressure less than 45 cm H2O) conferred an almost 2-
fold increased odds of  objective failure regardless of  sling route (OR 2.23, 1.20–4.14 for Valsalva leak point pressure and OR 1.88, 
1.04–3.41 for maximum urethral closure pressure). 
Conclusions: Women with a Valsalva leak point pressure or maximum urethral closure pressure in the lowest quartile are nearly 2-
fold more likely to experience stress urinary incontinence 1 year after transobturator or retropubic mid urethral sling. 
 

TOMUS:   Trial of Mid Urethral Sling 

Eligible women had pure or predominant SUI symptoms for at least 3 months, a positive 
urinary stress test at a bladder volume of 300 ml or less and were planning surgery. 

Urethral mobility ? 

Failure rates between 20% and 40% 

1. ISD 

TOMUS:   Trial of Mid Urethral Sling 

49 pts with SUI and MUCP < 30 cm H2O 
and VLPP < 60 cm H2O 

 
versus 

 
49 pts with SUI and MUCP ≥ 30 cm H2O 

and VLPP ≥ 60 cm H2O 
 
 

All patients had a positive "Ulmsten" test 
before surgery 

 
Case control study 

1. ISD 



Importance of urethral hypermobility  
> MUCP & VLPP 

1. ISD Tape failures : Why ?  
3. Patient characteristics 

Implications: 

No EBM-based recommendation can be made on retropubic 
versus transobturator in case of persistent SUI and  
- associated ISD 
- low urethral mobility 
- severe SUI 
- previous surgery for SUI 
- old age, high BMI, ... 
 
Counseling is of utmost importance ! 

Tape failures : Why ?  
4. Device / procedure characteristics 

1.  Several meta-analyses on traditional tapes:  

•  retropubic = transobturator (similar subjective cure rates) 

2.  Meta-analysis on single incision slings (SIS): 

•  results inferior to those of traditional slings so far 

•  should be performed in the context of clinical trials 

Tape failures : What to do ?  
1. Conservative management 
• Some clinicians believe that it would be inappropriate to ask 

women to try physiotherapy again after it failed on a 
previous occasion... 

• Others believe that there may be sufficient anatomical 
change produced by the first surgery to result in the 
physiotherapy being more effective. 



Tape failures : What to do ?  
2. Surgical treatment 
• Several options: second tape or tape plication, Burch, 

bulking agent, pubovaginal sling, AUS 
• There are no RCTs reported which compare different 

surgical approaches for the treatment of the patient whose 
primary suburethral tape has failed. Only small number of 
cases were studied in most of the reports on the treatment 
of failed tapes, with a few retrospective comparative trials 

• Whether all patients should be treated in the same way after 
a failed tape or should be divided according to urethral 
mobility and the presence of ISD is a matter of debate… 

Smith ARB et al. Neurourol & Urodyn. 2011, 30:771 
International Continence Society Research 
Society meeting (Bristol, June 2010) 

Tape failures : What to do ?  

• Second tape or tape plication ? No RCT 

2. Surgical treatment 

Fixed urethra 

ISD 

Proximal tape  



IUJPFD. 21;1347-51, 2010 

Monarc™ 

The 2 failed patients had ISD, 
not the others 
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Abstract
Introduction and hypothesis This study was performed to
compare surgical outcomes of repeat midurethral sling
(MUS) with those of tape shortening in patients who under-
went failed initial MUS.
Methods We assessed 66 patients who underwent failed ini-
tialMUS and a second surgical procedure because of recurrent
or persistent stress urinary incontinence (SUI), including 36
who underwent repeat MUS and 30 who underwent tape
shortening. All patients were followed up for at least
12 months after second surgery. Efficacy was measured by
cure rates on the Sandvik questionnaire. Safety was evaluated
by assessing maximal urine flow rate, postvoid residual urine
volume, and procedure-related complications.
Results The cure rate was significantly higher in patients
who underwent repeat MUS (72.2 % vs. 46.7 %, p00.034).
Among patients with a Valsalva leak point pressure (VLPP)

of <60 cmH2O or SUI severity of at least moderate, the cure
rate was significantly higher in those who underwent repeat
MUS than in those who underwent tape shortening (76.5 %
vs. 40.0 % and 79.2 % vs. 43.8 %, respectively). Univariate
analysis of preoperative factors demonstrated that there
were no risk factors associated with the cure rates in either
group. One patient who underwent repeat MUS required
tape cutting, and one who underwent tape shortening expe-
rienced mesh erosion. A limitation of this study is that it was
not a randomized, controlled study.
Conclusions Repeat MUS has a higher cure rate than does
tape shortening in surgical treatment of patient with persis-
tent or recurrent SUI, especially those with low VLPP or
high SUI grade.

Keywords Midurethral sling . Reoperation . Urinary
incontinence, stress

Introduction

The first-line surgical treatment of female stress urinary incon-
tinence (SUI) involves placement of a midurethral synthetic
mesh via a retropubic or transobturator route [1–3]. The
11-year follow-up data for retropubic transvaginal tape [ten-
sion-free vaginal tape (TVT)] show an objective cure rate of
84–90 % [4, 5], and transobturator tape outside-in (TOT) and
transobturator tape inside-out (TVT-O) procedures had compa-
rable efficacy in the 5-year follow-up study [6, 7]. Despite the
high success rates of midurethral sling (MUS), 5–20 % of
procedures are regarded as failures [8]. The number of patients
who experience failed MUS has increased interest in the appro-
priate secondary procedure. Treatment options for persistent or
recurrent SUI after MUS procedures include injection of a
bulking agent, retropubic suspension, pubovaginal sling proce-
dures, shortening of the preimplanted tape, or repeat MUS [9].

J.-Y. Han
Department of Urology, Pusan National University
Yangsan Hospital,
Pusan National University School of Medicine,
20 Geumo-ro, Mulgeum-eup,
Yangsan, 626-770 Gyeongnam, Korea

M.-S. Choo (*)
Department of Urology, Asan Medical Center,
University of Ulsan College of Medicine,
Asanbyeongwon-gil 86,
Songpa-gu, 138-736 Seoul, Korea
e-mail: mschoo@amc.seoul.kr

K. H. Moon
Department of Urology, Ulsan University Hospital,
University of Ulsan College of Medicine,
Ulsan, Korea

C. M. Park
Department of Urology, Gangneung Asan Hospital,
University of Ulsan College of Medicine,
Gangneung, Korea

Int Urogynecol J
DOI 10.1007/s00192-012-1737-8
ORIGINAL ARTICLE

Management of recurrent stress urinary incontinence after
failed midurethral sling: tape tightening or repeat sling?

Ji-Yeon Han & Kyung Hyun Moon &

Chang Myeon Park & Myung-Soo Choo

Received: 9 October 2011 /Accepted: 4 March 2012
# The International Urogynecological Association 2012

Abstract
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compare surgical outcomes of repeat midurethral sling
(MUS) with those of tape shortening in patients who under-
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vs. 40.0 % and 79.2 % vs. 43.8 %, respectively). Univariate
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were no risk factors associated with the cure rates in either
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Introduction

The first-line surgical treatment of female stress urinary incon-
tinence (SUI) involves placement of a midurethral synthetic
mesh via a retropubic or transobturator route [1–3]. The
11-year follow-up data for retropubic transvaginal tape [ten-
sion-free vaginal tape (TVT)] show an objective cure rate of
84–90 % [4, 5], and transobturator tape outside-in (TOT) and
transobturator tape inside-out (TVT-O) procedures had compa-
rable efficacy in the 5-year follow-up study [6, 7]. Despite the
high success rates of midurethral sling (MUS), 5–20 % of
procedures are regarded as failures [8]. The number of patients
who experience failed MUS has increased interest in the appro-
priate secondary procedure. Treatment options for persistent or
recurrent SUI after MUS procedures include injection of a
bulking agent, retropubic suspension, pubovaginal sling proce-
dures, shortening of the preimplanted tape, or repeat MUS [9].
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Tape failures : What to do ?  

• Second tape or tape plication ? No RCT 

• Retropubic or Transobturator ? No RCT  
(Redo tape: results inferior to primary tape) 

• Burch: No RCT (1 abstract ICS 2004: TVT = lap Burch) 

• Bulking agent ? No RCT 

• Pubovaginal sling ? No RCT in PubMed 

• AUS ? No RCT in PubMed 
 

2. Surgical treatment Sling failed: What now ?  

• Urethra still mobile:  
• Tape redo (TVT versus TO) (or plication) 
• Burch or pubovaginal sling (BN mobile) 

 

• Urethra fixed: 
• Bladder neck fixed: bulking agent or AUS 
• Bladder neck mobile or open: Burch or 
pubovaginal sling 

Repeat surgery after failed tape 

RESEARCH RECOMMENDATIONS. (1) Professional consensus is needed to standardize definitions 
of treatment failure or recurrence. (2) Multi-center trials are required to recruit an adequate number of 
patients whose tape surgery has failed. This may provide sufficient power to study which variables 
influence outcome, and to assess the role of all interventions, including additional regimes of pelvic 
floor muscle exercises. (3) Many clinicians assess urethral support and choose surgical 
treatment according to whether the urethra is well or poorly supported. The value of this 
approach needs to be evaluated by trials and further research to determine the optimal 
method of assessing urethral support is required. (4) There is some evidence that women with 
ISD have a poorer outcome from surgery (primary or secondary). Research is required to determine 
whether this evidence is robust. (5) It is suggested that the retropubic approach produces a better 
outcome than the obturator approach for failed tapes. Randomized controlled trials are required to 
explore the optimal approach for surgery for the patient whose primary mid-urethral tape has failed. 
(6) Prediction of voiding dysfunction after tape placement is currently difficult, and its management 
needs to be studied in depth. Further research is required to determine whether the instance of 
voiding problems can be reduced by modification of the surgical procedure or using alternative 
approaches. (7) Studies reporting the outcome of surgery for stress incontinence need to have the 
outcome measures clearly defined, and consensus on the minimum evaluation dataset is needed. 
This should include both subjective and objective outcome measures, including quality-of-life scores. 
(8) Development trials are needed to ascertain the role of specific treatment options. For example, 
the concept may appear attractive being able to adjust a tape post operatively, either by its intrinsic 
design, or by plication. However, long-term consequences, such as periurethral fibrosis or erosion, 
need to be evaluated. Likewise, injectable bulking agents need further assessment. (9) Professional 
consensus is still needed on the role of urodynamics and the technical approach to studying these 
challenging cases.  

Smith ARB et al. Neurourol & Urodyn. 2011, 30:771 
International Continence Society Research 
Society meeting (Bristol, June 2010) 
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