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Background: Although surgical techniques for radical prostatectomy (RP) have
been refined significantly, a significant number of patients still suffer from persisting postprostatectomy stress urinary incontinence (SUI). In recent years, various
minimally invasive sling systems have been investigated as treatment options for
such incontinence.
Objective: The aim of the study was the prospective evaluation of the efﬁcacy of the
retrourethral transobturator sling for the functional treatment of male SUI after RP.
Design, setting, and participants: The study documents a single-centre prospective
evaluation of the outcome of 124 patients with mild to severe SUI following RP in
whom an AdVance sling was implanted between February 2006 and September
2008.
Measurements: All patients were comprehensively evaluated preoperatively and
after 6 mo and 1 yr regarding daily pad use, 1-h and 24-h pad tests, residual urine,
uroﬂowmetry, Incontinence Quality of Life Scale (I-QOL) score, and Incontinence
Questionnaire–Urinary Incontinence Short Form (ICIQ-UI SF) score. Data were
collected prospectively.
Results and limitations: After 6 mo, a cure rate (no pads or one dry security pad) of
55.8%, an improved rate (one to two pads or pad reduction 50%) of 27.4%, and a
failure rate of 16.8% were observed. After 1 yr, the cure rate was 51.4%, the
improved rate was 25.7%, and the failure rate was 22.9%. Daily pad use and pad
weight decreased signiﬁcantly postoperatively. No signiﬁcant changes were seen
in residual urine and ﬂow rate. Quality-of-life scores improved signiﬁcantly.
Postoperative acute urinary retention was seen in 12.9% of patients. One patient
had a local wound infection that was cured with antibiotics. One patient had the
sling removed due to misplacement.
Conclusions: The retrourethral transobturator sling is an effective and attractive
treatment option for male SUI resulting from RP after 1 yr of implantation.
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1.

Introduction

929

without success, and six patients had received both. Stem cell therapy
and/or bulking agent therapy was administered at least 6 mo prior to

Although surgical techniques for radical prostatectomy (RP)
have been refined significantly during the last 20 yr, a
significant number of patients still suffer from persisting
postprostatectomy stress urinary incontinence (SUI) [1–3].
In recent years, various minimally invasive sling systems
have been investigated as treatment options for such
incontinence [4–12].
All currently marketed slings for the minimally invasive
treatment of male SUI that are implanted in the region of the
anterior (bulbar) urethra induce compression of the
urethra. The retrourethral transobturator sling offers a
noncompressive functional therapeutic approach. It exerts
its function on the posterior (membranous) urethra by
fixing it into the ‘‘normal’’ anatomic position, thus allowing
adequate function of the sphincter, and has been shown not
to be efficacious in patients with intrinsic sphincter
deficiency [13]. In urethroscopic assessment during perineal elevation, men with postprostatectomy SUI and no
intrinsic sphincter deficiency show passive sphincter
closure with visible contraction of the whole circumference
of the sphincter in comparison to no elevation (ie,
repositioning test). Additionally, these patients show much
stronger and more prolonged sphincter contraction under
elevation. The described elevation test for simulation of the
sling effect prior to surgery is a nonstandardised test,
potentially implying subjective results. However, the effect
of the perineal elevation as an indicator for postoperative
treatment success is immediately evident and comprehensible for the examiner.
In urodynamic studies, an increase of the membranous
urethral length and improvement of the urethral closure
pressure were shown without obstruction of the urethra
[13]. Results after 3 mo showed a significant cure and
improvement rate [13,14]. In the current study, 6-mo and 1yr results of the retrourethral transobturator sling are
presented.

sling implantation.
Comprehensive preoperative work-up was done in every patient and
included full urodynamic assessment (to exclude DO or DSD), stress test
(cough test), uroﬂowmetry, ultrasound for residual urine, ﬂexible
urethrocystoscopy, and micturition cystography. Micturition cystography was carried out to evaluate the mobility of the bladder and bladder
neck. Flexible urethrocystoscopy was performed to evaluate the
sphincter function and the mobility of the posterior urethra. During
urethrocystoscopy, the ‘‘repositioning test’’ was done to simulate sling
function. Repositioning and elevation of the posterior urethra can be
achieved by perineal pressure. Patients who showed no sphincter
contraction in this test were excluded from the study. Patients with
sphincter contraction but not total sphincter closure were included.
Pad tests were performed 1 h and 24 h preoperatively, and daily pad
use was assessed. The impact of SUI on quality of life (QoL) was
measured preoperatively with scores on the Incontinence Quality of Life
Scale (I-QOL) and the Incontinence Questionnaire-Urinary Incontinence
Short Form (ICIQ-UI SF) [15,16]. QoL questionnaires were ﬁlled out by
patients in the ofﬁce. After 6 mo and 1 yr postoperatively, we examined
the patients again in our out-patient ofﬁce. At those times, daily pad use,
1-h and 24-h pad tests, residual urine, uroﬂowmetry, I-QOL score, and
ICIQ-UI SF score were repeated.
Preoperatively, 19 patients showed mild incontinence (one to two
pads per day), 60 patients exhibited moderate incontinence (three to ﬁve
pads per day), and 34 patients showed severe incontinence (six or
more pads per day). Preoperatively, residual urine was 100 ml in all but
two patients. The cough test with bladder ﬁlling of at least 200 ml was
positive in all patients. There were 56 patients (49.5%) who had spinal
anaesthesia and 57 patients (50.4%) who had general anaesthesia.
Cure rate was deﬁned as no pad use or one pad that was used for
security reasons and that stayed dry during the day. ‘‘Improved’’ rate was
deﬁned as one to two wet pads or a reduction of pads 50%. Treatment
was considered a success if patients were either cured or improved.

2.1.

Surgical technique

The AdVance sling is a polypropylene monoﬁlament mesh that is selfanchoring due to its woven nature. It is implanted using a transobturator
approach via a median perineal incision utilizing a trocar system. The
procedure is performed as previously described with some minor
changes [13]. The middle part of the sling is ﬁxed with long-term

2.

Patients and methods

resorbable suture distally on the bulbus such that the bulbus appendix
can rotate retrourethrally and cranially to avoid hypermobility.

Between February 2006 and September 2008, 124 consecutive patients
were treated with the AdVance sling in a prospective, sequential clinical
study. Men with mild to severe SUI after RP were included in this study.
Sling implantation was performed by three well-trained surgeons.
The time span between RP and sling implantation was at least 6 mo
(range: 6–228 mo; mean: 44 mo; median: 32 mo).Thirteen of these
patients had received prior adjuvant radiotherapy. Sling implantation
was done a minimum of 6 mo after adjuvant radiotherapy.
Patients without previous failed conservative treatment for SUI,
patients with prostate-speciﬁc antigen recurrence, and patients with
detrusor sphincter dyssynergia (DSD) or detrusor overactivity (DO;
amplitude >5 cm H20 in urodynamic study) were excluded from the study.
Patient age was 54–87 yr (median: 69 yr; mean: 68.9 yr). Before sling
implantation, all of the patients had received conservative SUI

Consequently, the required integrity in the 6 o’clock anastomotic region
is regained. After ﬁxation, the sling has to be pulled at both ends to its
ﬁnal position, whereby the membranous urethra is moved into a more
proximal position. For correct positioning of the sling, urethroscopy is
done after mobilisation of the bulb. By means of urethroscopy, the
optimal position and tension for the sling can be readily identiﬁed;
position and tension are perfect when the sphincter shows passive
contraction of the whole circumference. The sling is self-anchoring;
however, for three of the ﬁrst few patients, slippage of the sling was
noticed in the ﬁrst days after surgery. To prevent sling slippage, both
ends of the sling are ﬁxed at skin level by making a second skin incision
beneath the ﬁrst one, thereby anchoring the ends of the sling
subcutaneously at a 908 angle. After sling implantation, we recommend
a second urethroscopy to rule out urethra perforation.

treatments that failed [19]. Twenty patients had received pharmacologic
treatment, one patient had received a different sling, and three patients

2.2.

Statistical analysis

had received an artiﬁcial urinary sphincter (AUS). In these patients, the
AUS has been explanted due to complications. Seven patients had failed

Wilcoxon signed rank test was performed to compare pads per day, ﬂow,

stem cell therapy, seven patients had received bulking agent therapy

residual urine, ICIQ-UI SF score, and I-QOL score at different points in
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time before and after sling implantation. The inﬂuence of various patient
parameters was assessed by performing subgroup analyses using the
Mann-Whitney test. Outcomes between 6 mo and 1 yr were compared
using Wilcoxon signed rank test.
P values < 0.05 were regarded as signiﬁcant. All statistical analyses
were performed using STATISTICA for Windows (release 8; StatSoft,
Tulsa, OK, USA).

3.

Results

Eleven of 124 patients were lost to follow-up. These
patients, treated in 2006, came from foreign countries
and could not be reached for regular follow-ups. The other
113 patients were followed for 6 mo, and 70 patients were
followed for 1 yr.
At 6 mo, we achieved a cure rate of 55.8% (63 of 113
patients) and an improvement rate of 27.4% (31 patients).
Nineteen patients (16.8%) showed no significant improvement. After 1 yr, we achieved a cure rate of 51.4% (36 of 70
patients) and an improved rate of 25.7% (18 patients).
Sixteen patients (22.9%) showed no significant improvement. Three of the improved patients exhibited use of more
than 2 pads but also a reduction of pad use 50%; after 6 mo
and 1 yr, one patient used 4 pads per day compared to 10
pads before implantation, and two patients required 3 pads
per day compared to 6 and 7 pads, respectively, before
implantation. No significant worsening of the outcome over
time was found ( p = 0.074).
The subgroup analyses for patients with mild or
moderate and severe SUI and of patients with postoperative
acute urinary retention (AUR) are shown in Table 1. To test
the potential impact of prior treatment, potentially afflicting the sphincter region, a subgroup analysis was performed
for patients with pretreatments (radiotherapy, stem cell
therapy, bulking agents; Table 1).
After 6 mo as well as after 1 yr, a significant reduction of
daily pad usage was achieved (Fig. 1 and Table 2). The 1-h
pad test was performed by 96 of 113 patients (84.9%) after 6
mo. The pad weight decreased significantly ( p < 0.001),
from 119.5 g preoperatively to 8.6 g after 6 mo. After 1 yr,
only 12 patients performed the 1-h pad test. All of these
patients were dry (pad weight: 0 g). In the 24-h pad test, the
pad weight was significantly reduced from a mean of
292.2 g before sling implantation to 13.4 g and 16.1 g after

Fig. 1 – Comparison of pad use preoperatively (Prae OP), after 6 months,
and after 1 year.

6 mo and 1 yr, respectively. The 24-h pad test was
performed by 95 patients (84.1%) after 6 mo and by 58
patients (82.9%) after 1 yr. No significant changes were seen
in residual urine and flow rate (Fig. 2).
The flow rate in patients with AUR was significantly
lower ( p = 0.030) after 6 mo, with a preoperative mean flow
rate of 21.97 ml/s (median: 19.70 ml/s) and mean flow rate
of 17.35 ml/s (median: 16.00 ml/s) after 6 mo. After 1 yr, no
statistical significance was seen ( p = 0.260), with a mean
flow rate of 19.33 ml/s (median: 17.00 ml/s). Moreover,
residual urine after 6 mo and 1 yr was not significantly
different from preoperative residual urine in patients with
and without AUR (after 6 mo: p = 0.361; after 1 yr:
p = 0.463).
3.1.

Quality of life

Postoperatively, median ICIQ-UI SF score improved significantly, from 17 to 5 after 6 mo and to 4 after 1 yr (Fig. 3).
The median I-QOL score also improved significantly, from
59.5 to 95.0 after 6 mo and to 100.0 after 1 yr, respectively
(Fig. 4). Additionally, both QoL scores demonstrated a
positive increase between 6 mo and 1 yr, although the trend
was not significant.

Table 1 – Results of subgroup analyses for patients with mild or moderate and severe stress urinary incontinence (SUI), for patients with
and without postoperative acute urinary retention (AUR), and for patients with and without pretreatment (prior radiotherapy, stem cell
therapy or bulking agents) after 6 months and 1 year*
After 6 mo, %

p value

After 1 yr, %

Mild/moderate SUI
Severe SUI

87.3 (62.0 + 25.3)
75.8 (42.4 + 33.4)

0.130

79.6 (59.2 + 20.4)
71.4 (33.4 + 38.0)

0.127

With AUR
Without AUR

93.8 (68.8 + 25.0)
81.4 (53.6 + 27.8)

0.398

72.7 (63.6 + 9.1)
78.0 (49.2 + 28.8)

0.388

With pretreatment
Without pretreatment

82.7 (51.7 + 31.0)
83.3 (57.1 + 26.2)

0.860

66.7 (44.4 + 22.3)
80.8 (53.8 + 27.0)

0.470

Figures in bold type represent the success rate; ﬁgures in parentheses represent the dry and improved rate.
P values for statistical difference between the subgroups are given for each time point.

*

p value
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Table 2 – Pad usage as reported by patients prior to sling implantation and after 6 months and 1 year, given as absolute and relative
(in parentheses) patient numbers at the respective time point
No. of pads
0
1 pad for security reasons
1–2
3–4
5–6
7–8
9–10
>10

3.2.

Preoperative pad usage, n (%)
0
0
19
39
30
9
9
7

(0)
(0)
(17)
(35)
(27)
(8)
(8)
(6)

Complications

One severe intraoperative complication was observed in our
series with 124 patients. In that case, ‘‘erosion’’ of the
urethra was diagnosed several weeks after sling implantation. The patient showed worsened incontinence and
dysuria. During sling explantation, the erosion could be
attributed to a misplaced sling, namely, through the
urethra. The patient underwent prior radiotherapy treatment. The sling was removed without further complication.
Postoperative AUR was seen in 16 patients (12.9%).
Eleven of these patients (68.75%) had spinal anaesthesia. All
of these patients were treated with a suprapubic or
transurethral catheter. In all cases, the catheter could be
removed after 2–10 wk without further treatment. In 13 of
these patients (81.25%), the catheter was removed after at
least 3 wk. All patients had residual urine 50 ml at time of
catheter removal.
One patient had a local wound infection and was treated
with oral antibiotics.
4.

Discussion

In the present study, 124 patients with mild to severe SUI
after RP were treated with the AdVance sling. After 6 mo,
63 of 113 patients (55.8%) were completely dry, achieving

Pad usage after 6 mo, n (%)
54
9
28
10
7
4
0
1

(48)
(8)
(25)
(9)
(6)
(4)
(0)
(1)

Pad usage after 1 yr, n (%)
29
7
15
11
5
3
0
0

(41)
(10)
(21)
(16)
(7)
(4)
(0)
(0)

a success rate of 83.2%. After 12 mo, a success rate of 77.1%
was obtained, with 36 of 70 patients completely dry (51.4%).
Comparing the patient group with severe SUI only, a
success rate of 71.4% was observed after 1 yr. This outcome
did not significantly differ from the mild and moderate SUI
group (79.6%), suggesting that in clinical practice under
real-life conditions, functional sling is effective regardless of
the degree of SUI if no intrinsic sphincter deficiency is
present.
The results presented after 6 mo and 1 yr are comparable
to prior published data for the retrourethral transobturator
sling with a shorter follow-up of 3 mo [13,14]. Moreover,
the success rates are comparable with success rates for
other sling systems [4,6,10,17–19], although adjustable
systems often required several postoperative adjustments
to achieve comparable success rates [6,10,11,17]. Differences in selected patient groups and pretreatment conditions do not allow for a more detailed quantitative
comparison of success rates across studies.
The current data illustrate that the retrourethral
transobturator sling achieves similar results to devices that
achieve continence mainly by compression of the urethra.
Long-term complications like urethral atrophy, which is
known to occur as a result from the permanent high
occlusion pressure in AUS, are more likely to occur with
compressive sling systems. Prior treatment potentially

Fig. 2 – Comparison of (A) residual urine and (B) flow rate preoperatively (Prae OP), after 6 months, and after 1 year.
PVR = postvoid residual.
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Fig. 3 – Comparison of Incontinence Questionnaire–Urinary Incontinence
Short Form (ICIQ-UI SF) score preoperatively (Prae OP), after 6 months,
and after 1 year.

routinely after sling placement to avoid further inappropriate placements. Additionally, no severe postoperative
complications were seen, and the explantation rate was
comparably low with 0.8% after 1 yr [4,6,9,10,20]. The main
postoperative complication was AUR in 12.9% of the
patients. In all cases, the urinary retention resolved within
2–10 wk without further treatment. A spasm of the external
sphincter was detected in all of these patients by performing flexible urethrocystoscopy postoperatively. No anatomic obstruction of the urethra could be seen in the
urethrocystoscopy. Thus, we hypothesized functional
rather than obstructive retention as the most likely cause
for AUR. Correlation with the type of anaesthesia is unlikely
because the catheter was removed 3 d after surgery. AUR
due to spinal anaesthesia is unlikely.
In the present study, significant improvement of QoL was
seen after implantation of the retrourethral transobturator
sling. Successfully treated men regained more and more
physical activity and a normal social life.

5.

Conclusions

The functional retrourethral transobturator sling offers an
effective, safe, and minimally invasive treatment option for
male patients with SUI after RP. Pretreatments like radiotherapy, stem cell therapy, and bulking agents seemed to
have limited influence on the outcome. In contrast to other
treatment options, retrourethral transobturator sling represents a functional approach, exerting its effect on the
posterior urethra.
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