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human male fetus [630]. However the smooth muscle
fibres, which are continuous with the bladder, are
divided during radical prostatectomy and the muscular
vesico-prostatico-urethral continuance is interrupted.
Thus continence is maintained primarily by the striated
muscle of the rhabdosphincter (Figure'16).

The innervation of the DUS has been extensively
studied; however, the exact details remain a point of
controversy amongst anatomists. It is generally agreed
that the DUS is innervated by both the autonomic (via
the pelvic nerve) and somatic (by the pudendal nerve)
nervous systems. Nerve fibres are seen proximally in
a dorsolateral position (5 to 7 ���������while more
distally, they are located primarily laterally, and at
varying distances from the urethra [627, 631]. The
intrinsic smooth muscle of the proximal urethra
receives parasympathetic innervation from pelvic
nerve branches of the inferior hypogastric plexus [631,
632]. The rhabdosphincter may also receive somatic
innervation. Hollabaugh and colleagues described
the so-called ��������
�continence �
��
���as branches
of the pelvic nerve travelling under the endopelvic
fascia which pick up intrapelvic branches of the
pudendal nerve, given off before it enters the pudendal
canal [631]. It has also been proposed that somatic
innervation from the pudendal nerve after it exits the
pudendal canal is primarily sensory in origin, facilitating
reflex contraction of the sphincter complex to maintain
continence. [633].

A recent elegant histological and immunohistochemical
study with three dimensional reconstruction in the

male fetus has confirmed mixed autonomic and
somatic innervation [630]. Unmyelinated (autonomic)
nerve fibres destined for smooth muscle fibres run
alongside of the myelinated (somatic) fibres. The ma-
jority of the unmyelinated fibres approach the smooth
muscle layers at 5 and 7 �������while the majority of
myelinated fibres penetrate the striated sphincter at
����	����������

Structure and innervation are important components
of sphincter function. In addition, Tuygun and
associates [634] have found a much higher incidence
of periurethral (or peri-sphincter) fibrosis in incontinent
vs. continent men after prostatectomy. Using MRI at
least 6 months after prostatectomy they discovered
that all 22 incontinent men had periurethral fibrosis
while only 4/14 (29%) continent men did.

In summary, sphincter continence is dependent on
the integrity of the PUS and/or DUS, its support
structures and neural innervation. Following removal
of the PUS with prostatectomy, continence is
maintained by the DUS mechanism, consisting of soft
tissue supportive structures, smooth muscle, and
striated muscle. The smooth muscle and slow twitch
skeletal muscle of the rhabdosphincter is probably
most responsible for sphincter continence; however,
skeletal muscle contractions of the periurethral and
paraurethral muscle are likely assist. After radical
prostatectomy, the integrity or continuity of the smooth
muscle fibres is lost, which may have a significant
effect on their contribution to continence. Damage to
the innervation (parasympathetic and somatic) of the

Figure'16':''The'rhabdosphincter' is

invested'in'a'fascial'framework,'and

supported'below'by'a'musculofascial

plate' that' fuses' with' the' midline

raphe,'which'is'also'a'point'of'origin

for' the' rectourethralis' muscle.

Superiorly,'the' fascial' investments

of'the'rhabdosphincter'fuse'with'the

puboprostatic'ligaments.'This'dorsal

and'ventral'support'likely'contributes

to'the'competence'of'the'sphincter.

(From'Burnett'AL,'Mostwin'JL. In

situ'anatomical' study'of' the'male

urethral' sphincter' complex:' releH

vance' to'continence' preservation

following'major'pelvic'surgery.'J'Urol

1998M'160:1301H1306).'[627]
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for a second AdVance1 sling placement between March
2007 and August 2009 [12]. All patients had a positive
repositioning test during urethrocystoscopy. Patients were
excluded from retreatment with the sling if they had a fixed
or scarred external urethral sphincter, postvoid residual
urine >60 ml, urethral stricture, bladder neck stenosis,
adjuvant radiotherapy during the preceding 6 mo, detrusor
sphincter dyssynergia, or detrusor overactivity. In all cases,
the first failed sling was not removed because its position
was not a hindrance for optimal sling replacement,
suggesting that slippage of the first sling from its initial
correct position may have occurred. To prevent sling

slippage, the repeat sling was fixed at its middle part using
five to six nonresorbable sutures along the midline of the
perineal body to the urethral bulb instead of with long-term
resorbable sutures at the distal border and the middle part
as reported previously. Results at 16.6 mo indicated that
34.5% of patients did not require a pad, and 37.9% required
one pad for security only.

An inflatable penile prosthesis (IPP) can be placed during
the same surgical procedure for the AdVance1 sling. The
prosthesis canbeplacedaheadof the slingor vice versa based
on the personal preference of the surgeon. The AdVance1

sling was placed first in a series of 22 men with erectile
dysfunction (ED) and postprostatectomy incontinence [13].
Mean operating time was 92 min (range: 49–102 min). At a
median follow-up of 22 mo, the International Index of
Erectile Function 5 score increased by a mean of 18.6
(standard deviation: 0.9). Preoperative pad use ranged from
one to five pads per day. Two patients (9.1%) with severe
incontinence (three to five pads per day) before surgery
continued to require daily pads. Complete continence (no
pads) was reported in 19 patients (86.4%), and one patient
(4.5%) required occasional pad use (zero to one pad per
week). No infections or revision surgerywere recorded. Knoll
and Christine undertook simultaneous IPP and AdVance1

sling placement in 72 men between January 2007 and
January 2010 [14]. Only one patient developed an infection,
which was treated successfully and then was treated with
immediate salvage of the IPP. At 8 mo follow-up he was
completely continent with a functional IPP. Gorbatiy et al
reported a retrospective review of eight patients who
underwent the dual procedures at two US centres [15].
Three patients received the InVance bone-anchored sling,
and five patients received the AdVance1 sling before the IPP.
All patients had ED and postprostatectomy incontinence. No
erosions or infections were reported, and an estimated cost
saving of $9000 was accomplished by conducting the two
procedures simultaneously.

6. Conclusions

The AdVance1 transobturator sling for postprostatectomy
SUI is an innovative sling that presumably acts by
repositioning the urethral sphincter complex back into
the pelvis. Optimal placement of the sling on the urethral
bulb is ensured by following a recommended surgical
technique. It is imperative that patients comply with the
postoperative care instructions given, that is, avoidance of
strenuous exercise in the immediate postoperative period,
typically 6 wk, to avoid sling slippage. Implantation of an
IPP in men with ED is also feasible at the same time as the
AdVance1 sling. The subsequent placement of an AUS is not
compromised in men who have previously received the
AdVance1 sling.
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Fig. 6 – Tensioning of the AdVanceW sling. (a) Actual surgical procedure;
(b) lateral view of the bladder and the urethra with the AdVanceW sling
tensioned, leading to repositioning of the urethral bulb. The sling has
folded on itself and acts as a support to the distal membranous
(sphincteric) urethra. This leads to better luminal coaptation within the
membranous urethra and an increase in functional urethral length. The
arrow indicates the direction of movement when the sling was
tensioned. (Image based on magnetic resonance imaging and changes in
the zone of luminal coaptation based on intraoperative urethroscopy
conducted by P.R.).
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  Discussion 

 Several potential risk factors for failure after AdVance 
sling implantation are hypothesized. In a multivariate 
analysis of potential risk factors weak residual sphincter 
function and an incomplete closure of the sphincter, no 
elongation of the coaptive sphincter zone, no sling tun-
neling and use of resorbable sutures with a small number 
of stitches were detected as significant predictors for sling 
failure  [10] . In addition, a coaptive zone of at least 5–10 
mm was presumed as a precondition for success  [9] . The 
inventors of the AdVance sling recommend the evalua-
tion of the coaptive zone before sling placement by repo-
sitioning of the membranous urethra during urethrosco-
py using the so-called RT. However, the impact of this test 
on successful sling outcome has not been evaluated yet.

a b c

a b c

  Fig. 1.  Positive RT.  a  Before repositioning.  b  During repositioning without active sphincter contraction.  c  Dur-
ing repositioning with active sphincter contraction. 

  Fig. 2.  Negative RT.  a  Before repositioning.  b  During repositioning without active sphincter contraction.  c  Dur-
ing repositioning with active sphincter contraction. 

Table 1.  Preoperative patients’ characteristics (n = 65)

Age at sling
implantation

55 – 80 years
median 69.5 years
mean 69.7 years

Daily pad
usage

1 – 16 pads/day
median 4.6
mean 4.9

Urine loss in 
1-hour pad test

12 – 387 g
median 104.3 g
mean 117.1 g

Grade of
incontinence

mild (1 – 2 pads/day): 11 patients (16.9%)
moderate (3 – 5 pads/day): 36 patients (55.4%)
severe (≥6 pads/day): 18 patients (27.7%)

Bauer RM et al, Urologia Internationalis 2013

≥ 1 cm
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IDEAL VS. SUBOPTIMAL CANDIDATES

Rapoport et al. evaluated the success rates of the Advance male sling in ideal as well as suboptimal candidates. 
(Rapoport)  

Table 2: Optimal vs. Suboptimal Candidates

Success Rate p value
Overall Success Rate 86% ---
Ideal Candidates 90% ---
Candidates with 1 Suboptimal Factor 78% 0.17
Candidates with � 2 Suboptimal Factors 67% 0.15

SUCCESS RATES

Overall, success rates associated with implantation of the AdVance Male Sling range from 54.5% to 90.6%. 

Results

Suboptimal candidates had one or 1 or more of the following:

*Success is commonly defined as cured (no pad use or 1 pad for security reasons) and improved 
(1-2 wet pads or a reduction of pads � 50%)
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• The clinical outcome was evaluated 
according to pad use and the Patient Global 
Impression of Improvement scale and by 
assessment of side effects. ‘Cure’ was 
defined as no pad usage and ‘improvement’ 
as a decrease in pad use by 

 

>

 

50%.
• Factors related to functional outcome 
were studied by univariate and multivariate 
analysis.

 

RESULTS

 

• After a mean 

 

±

 

 SD (range) follow-up of 
21 

 

±

 

 6 (12–36) months, 62% of patients 
were cured, 16% improved and 22% not 
improved.
• Failure (no cure or improvement) was 
associated with previous urethral stricture 
surgery (

 

P

 

 

 

=

 

 0.013) and a 24-h pad-test 

 

>

 

200 g/day (

 

P

 

 

 

=

 

 0.026), and there was a 
trend for an association with previous 
radiation therapy (

 

P

 

 

 

=

 

 0.053).

• Age, learning curve and type of 
prostatectomy did not affect the results.
• Immediate postoperative complications 
were limited to two cases of dysuria, one 
case of perineal haematoma and two cases 
of perineal paresthesia. During follow-up, 
10% of patients had perineal pain and 14% 
of patients had mild dysuria. None required 
surgical management.

 

CONCLUSION

 

• The results of the present study, with a 
follow-up of up to 3 years, confirm that 
the Advance

 

TM

 

 male sling is an efficient 
treatment for PPI. However, particular 
attention should be given to the 
preoperative data associated with failure.
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 stress urinary incontinence, transobturator, 
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Study Type – Therapy (outcomes 
research)

Level of Evidence 2b

 

OBJECTIVE

 

• To assess clinical outcomes at mid-term 
follow-up and determine preoperative 
factors associated with the failure of the 
Advance

 

TM

 

 male sling for post-
prostatectomy incontinence (PPI).

 

PATIENTS AND METHODS

 

• A prospective evaluation was conducted 
of 136 consecutive patients implanted with 
the Advance

 

TM

 

 male sling for mild to 
moderate stress urinary incontinence after 
prostatectomy.
• Patients were preoperatively evaluated 
using medical history, ASA score, 
urodynamics, 24-h pad test and pad usage.

 

INTRODUCTION

 

Post-prostatectomy incontinence (PPI) after 
either radical prostatectomy (RP), TURP or 
adenomectomy has been described as a 
possible side effect of surgery, leading to a 
decreased quality of life [1]. Since continence 
may improve up to 12 months after surgery 
(notably after RP), behavioural/conservative 
management is generally recommended 
during the first year after prostatectomy [2]. 
When conservative management by pelvic 
floor muscle training and lifestyle 
interventions do not succeed in improving 
symptoms, surgery is indicated to restore 

continence in these patients. An artificial 
urinary sphincter is the standard treatment 
for PPI, given its long record of safety and 
efficacy [2,3]. In cases of limited, mild to 
moderate symptoms, alternative surgical 
techniques are possible, such as male 
slings, peri-urethral injections, adjustable 
continence therapy and stem-cell 
therapy. The Advance

 

TM

 

 male sling 
(AmericanMedicalSystems, Minnetonka, MN, 
USA), a retro-urethral tape placed using a 
transobturator approach, is an innovative 
functional device designed for the relocation 
of the proximal urethra under the bladder 
neck with minimal extrinsic compression of 

the urethra. It has shown promising results, 
but so far only with a short follow-up. 
Indeed, the success rate of this technique 
varies from 54 to 80% at 1-year follow-up in 
the main prospective cohort studies available 
[4–7], with few serious complications [8]. 
However, less is known about the success 
rate of this procedure after 1 year and 
factors associated with failure have not yet 
been evaluated. Our objectives were to 
evaluate prospectively the results of the 
Advance

 

TM

 

 male sling after a mid-term 
follow-up of up to 3 years, and to determine 
preoperative risk factors associated with the 
outcome of this procedure.
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n = 136

Cornu Results

Paper 1 Paper 2
)Median FU of 13 months (6-26)
)Overall success rate of 80%

Cured = 64 (63%)
Improved = 18 (18%)
Not improved = 20 (20%); 4 pts 
declared feeling worse

)Mean FU of 21 months (12-36)
)Overall success rate of 78%

Cured = 84 (62%)
Improved = 22 (22%)
Not improved = 30 (16%)

)Study objectives were to review 
longer term results and determine 
preoperative risk factors 

) Cure was defined as no pad usage 
) Success defined as 0 or 1 safety pads per day or >50% 
improvement (reduction in pads) 
) Failure was defined as no cure or improvement

Cornu Results

Paper 1 predictors of success:

) Age, Detrusor Overactivity, and baseline pad use did not correlate 
with success (not statistically significant)

) Prior radiation was a predictor of success/failure:
T 17 pts with pelvic radiation (17%) had a 59% success rate

) 9 cured (53%)
) 1 improved (6%)
) 7 failed (41%)

T 85 pts without pelvic radiation (83%) had an 85% success rate 
and 15% failure rate

Prognostic factors

Cornu Results

Paper 2 predictors of success:

! Age, learning curve and type of prostatectomy did not affect 
results

! Prior radiation was a predictor of success/failure (p = 0.053 is a 
trend, not stat sig)

! Previous urethral surgery was a predictor. Patients in this group 
were more likely to fail (p = 0.013) or be only improved but not
cured (p= 0.001) 

! 24 hour pad test under 200 grams was also a predictor
G Patients with a baseline pad test over 200 grams  failed more 

often than they were cured (p = 0.026)

Cornu Results: Safety

Paper 1 Paper 2

! No acute urinary retention

! 2 superficial infections of perineal
wound

! 4 cases of perineal pain

! 2 cases of perineal paresthesia

! Retention in 12.9%

! No erosions

! No acute urinary retention

!1 perineal hematoma, 10% 
perineal pain

!2 cases of perineal paresthesia
(tingling, numbness)

!14% mild dysuria (painful 
urination)

!No sling infection, erosion or 
explantation
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• The clinical outcome was evaluated 
according to pad use and the Patient Global 
Impression of Improvement scale and by 
assessment of side effects. ‘Cure’ was 
defined as no pad usage and ‘improvement’ 
as a decrease in pad use by 

 

>

 

50%.
• Factors related to functional outcome 
were studied by univariate and multivariate 
analysis.

 

RESULTS

 

• After a mean 
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 SD (range) follow-up of 
21 
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 6 (12–36) months, 62% of patients 
were cured, 16% improved and 22% not 
improved.
• Failure (no cure or improvement) was 
associated with previous urethral stricture 
surgery (

 

P

 

 

 

=

 

 0.013) and a 24-h pad-test 

 

>

 

200 g/day (
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=

 

 0.026), and there was a 
trend for an association with previous 
radiation therapy (

 

P

 

 

 

=

 

 0.053).

• Age, learning curve and type of 
prostatectomy did not affect the results.
• Immediate postoperative complications 
were limited to two cases of dysuria, one 
case of perineal haematoma and two cases 
of perineal paresthesia. During follow-up, 
10% of patients had perineal pain and 14% 
of patients had mild dysuria. None required 
surgical management.

 

CONCLUSION

 

• The results of the present study, with a 
follow-up of up to 3 years, confirm that 
the Advance

 

TM

 

 male sling is an efficient 
treatment for PPI. However, particular 
attention should be given to the 
preoperative data associated with failure.
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PATIENTS AND METHODS
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moderate stress urinary incontinence after 
prostatectomy.
• Patients were preoperatively evaluated 
using medical history, ASA score, 
urodynamics, 24-h pad test and pad usage.

 

INTRODUCTION

 

Post-prostatectomy incontinence (PPI) after 
either radical prostatectomy (RP), TURP or 
adenomectomy has been described as a 
possible side effect of surgery, leading to a 
decreased quality of life [1]. Since continence 
may improve up to 12 months after surgery 
(notably after RP), behavioural/conservative 
management is generally recommended 
during the first year after prostatectomy [2]. 
When conservative management by pelvic 
floor muscle training and lifestyle 
interventions do not succeed in improving 
symptoms, surgery is indicated to restore 

continence in these patients. An artificial 
urinary sphincter is the standard treatment 
for PPI, given its long record of safety and 
efficacy [2,3]. In cases of limited, mild to 
moderate symptoms, alternative surgical 
techniques are possible, such as male 
slings, peri-urethral injections, adjustable 
continence therapy and stem-cell 
therapy. The Advance

 

TM

 

 male sling 
(AmericanMedicalSystems, Minnetonka, MN, 
USA), a retro-urethral tape placed using a 
transobturator approach, is an innovative 
functional device designed for the relocation 
of the proximal urethra under the bladder 
neck with minimal extrinsic compression of 

the urethra. It has shown promising results, 
but so far only with a short follow-up. 
Indeed, the success rate of this technique 
varies from 54 to 80% at 1-year follow-up in 
the main prospective cohort studies available 
[4–7], with few serious complications [8]. 
However, less is known about the success 
rate of this procedure after 1 year and 
factors associated with failure have not yet 
been evaluated. Our objectives were to 
evaluate prospectively the results of the 
Advance

 

TM

 

 male sling after a mid-term 
follow-up of up to 3 years, and to determine 
preoperative risk factors associated with the 
outcome of this procedure.
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Cured = 64 (63%)
Improved = 18 (18%)
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declared feeling worse
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Not improved = 30 (16%)

)Study objectives were to review 
longer term results and determine 
preoperative risk factors 

) Cure was defined as no pad usage 
) Success defined as 0 or 1 safety pads per day or >50% 
improvement (reduction in pads) 
) Failure was defined as no cure or improvement

Cornu Results

Paper 1 predictors of success:

) Age, Detrusor Overactivity, and baseline pad use did not correlate 
with success (not statistically significant)

) Prior radiation was a predictor of success/failure:
T 17 pts with pelvic radiation (17%) had a 59% success rate

) 9 cured (53%)
) 1 improved (6%)
) 7 failed (41%)

T 85 pts without pelvic radiation (83%) had an 85% success rate 
and 15% failure rate

Prognostic factors

Cornu Results

Paper 2 predictors of success:

! Age, learning curve and type of prostatectomy did not affect 
results

! Prior radiation was a predictor of success/failure (p = 0.053 is a 
trend, not stat sig)

! Previous urethral surgery was a predictor. Patients in this group 
were more likely to fail (p = 0.013) or be only improved but not
cured (p= 0.001) 

! 24 hour pad test under 200 grams was also a predictor
G Patients with a baseline pad test over 200 grams  failed more 

often than they were cured (p = 0.026)

Cornu Results: Safety

Paper 1 Paper 2

! No acute urinary retention

! 2 superficial infections of perineal
wound

! 4 cases of perineal pain

! 2 cases of perineal paresthesia

! Retention in 12.9%

! No erosions

! No acute urinary retention

!1 perineal hematoma, 10% 
perineal pain

!2 cases of perineal paresthesia
(tingling, numbness)

!14% mild dysuria (painful 
urination)

!No sling infection, erosion or 
explantation
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of patients had mild dysuria. None required 
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) 9 cured (53%)
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results
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Prostatic Diseases and Male Voiding
Dysfunction

AdVance/AdVance XP Transobturator Male
Slings: Preoperative Degree of Incontinence
as Predictor of Surgical Outcome
Argimiro Collado Serra, Lu!ıs Resel Folkersma, Jos!e L. Dom!ınguez-Escrig,
!Alvaro G!omez-Ferrer, Jos!e Rubio-Briones, and Eduardo Solsona Narb!on

OBJECTIVE To evaluate the efficacy of the AdVance transobturator male sling in the treatment of male stress
urinary incontinence and to identify the preoperative predictors of a successful outcome.

MATERIALS AND
METHODS

All patients were considered for sling placement 1 year after radical prostatectomy or tran-
surethral resection of the prostate. The degree of incontinence was assessed using the 24-hour
pad weight test. A preoperative urodynamic assessment and cystoscopy were performed in all
cases. Patients without sphincter contractions during the “repositioning test” were excluded.
Since September 2010, we have implanted the AdVance XP transobturator sling. Cure was
defined as no pad use.

RESULTS From February 2008 to June 2011, 61 patients underwent transobturator sling (34 AdVance and
27 AdVance XP) insertion. In 26 cases, the sling was anchored with bioabsorbable sutures, and in
35 cases, it was not fixed. Of the 61 patients, 7 had a history of anastomotic stricture and 3 of
radiotherapy. Preoperatively, median 24-hour pad weight was 200 g (range 25-1848). Finally,
26 patients had detrusor overactivity or low bladder compliance. The median follow-up was
26 months (range 12-53). The overall cure rate was 80% (49 of 61). Deterioration of continence
was observed during follow-up in 2 patients. The preoperative variables (age, body mass index,
24-hour pad weight, International Consultation on Incontinence Questionnaire-Short Form,
adverse urodynamics, sling fixation, AdVance XP) and their association with the surgical
outcome were analyzed. The preoperative 24-hour pad weight correlated inversely with the
outcome (odds ratio 0.996), with a 0.4% decrease in cure rate for each 1-g increase in the
preoperative 24-hour pad weight. The complications included perineal hematoma in 2, acute
urinary retention in 9, perineal numbness in 5, and de novo storage symptoms (urgency) in
5 patients.

CONCLUSION The results of our study have shown that the AdVance and AdVance XP male slings are safe and
efficient in patients with mild postprostatectomy stress incontinence. The severity of incontinence
was the only predictor of a successful outcome. UROLOGY -: -e-, 2013. ! 2013 Elsevier Inc.

S tress urinary incontinence is a possible complica-
tion of radical prostatectomy.1 Adequate sphincter
function depends on a healthy urothelium and

urethral wall, functional smooth and striated muscle, and
the correct position and support of the membranous
urethra and pelvic floor.2 After radical prostatectomy,
readaptation of these mechanisms is necessary, contrib-
uting to a progressive improvement in continence.1,3

At present, the artificial urinary sphincter (AUS)
remains the preferred therapeutic option.4,5 However,
this technique is not free of complications.5 In an attempt
to avoid such complications, novel surgical techniques
have been reported. The initial results with the AdVance
male transobturator sling were published by Rehder and
Gozzi6 in 2007. According to their theory, its mechanism
of action is based on the relocation of the external
urethral sphincter within the pelvis.6 Suburethral slings
have been associated with less frequent and potentially
less severe complications.7,8 Nevertheless, the published
available data to date have been from smaller series with
generally shorter follow-up.

The aim of the present study was to evaluate our
experience with the AdVance and AdVance XP male
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Rehder and Gozzi6 postulated that the AdVance

implant corrects the weakness of the posterior support.
After sling insertion, endoscopy demonstrated a forward
displacement of the bulb of 3-4 cm toward the pelvis.
According to their theory, this forward displacement
improves sphincteric function by increasing coaptation at
the membranous urethra.6 Hence, the importance of
objectively recording sphincteric function before surgery.2

Nevertheless, incomplete coaptation is not a contraindi-
cation to surgery, as demonstrated in our series, in which
12 of 14 patients (86%) with only partial coaptation were
cured.

The Advance sling is not an obstructive device. Davies
et al18 and Soljanik et al19 performed urodynamic
assessments after surgery, demonstrating no changes in
the pressure-flow parameters. However, an objectively
demonstrated elevation of the abdominal leak point
pressure occurs after surgery, a phenomenon already
demonstrated with the earlier suburethral InVance
device.20

Rehder and Gozzi6 have described fixation of the sling
to the urethral bulb after severing the central tendon. In
our series, it was not fixed in 35 cases to avoid a potential
lesion to the bulb during traction. Despite reports asso-
ciating early and late sling mobilization with treatment
failure,7 at the last follow-up point, we had not observed
any significant differences.

The published cure rates have varied, depending on
the definition criteria applied in each study. Soljanik
et al,12 Cornu et al,21 Rehder et al,22 Rapoport et al,23

and Bauer et al,24 reported a cure rate of 47%, 62%,
73.7%, !86%, and 51.6%, respectively. In our series, we
demonstrated a comparable cure rate of 80%.

The degree of incontinence was the most important
preoperative predictor of the outcome.2 This correlation
had already been reported by Fischer et al25 for another
type of sling, the bone-anchored male perineal sling
(InVance). Bauer et al24 observed that, compared with
the overall 51.6% cure rate, the cure rate was only 28.5%
in patients with >200 g on the 24h-PW test. In our study,
we found a significant correlation (P ¼ .018) between the
preoperative degree of incontinence and the surgical
outcome (odds ratio 0.996), demonstrating that for each
1-g increase on the 24h-PW test, the cure rate decreased
by 0.4%. Thus, the chance of cure will be 80% lower for
a patient with a 24h-PW of 400 g than for a patient with
a 24h-PW of 200 g. Because the success rate decreases to
40% for patients with a 24h-PW >400 g, we believe an
AUS is indicated for such cases. Other factors that have
correlated with successful surgical outcomes include
incomplete sphincteric coaptation and impaired urethral
mobility secondary to fibrosis or rigidity (anastomotic
stricture and pelvic radiotherapy).19,24,26 Pelvic radio-
therapy, in particular, can produce stenosis, a loss of
elasticity, and reduced mobility.27 In our limited experi-
ence, we observed fibrosis during bulbar dissection, and,
in 2 of the 3 cases, surgery was unsuccessful. At present,
although potentially a cause of fibrosis, a history of
surgical treatment is not yet considered a contraindica-
tion for surgery.22

The presence of underlying urodynamic abnormalities
and its effect on the surgical outcome remains contro-
versial. Although Bauer et al7 regarded them as exclusion
criteria, Trigo et al4 and Soljanik et al12 failed to
demonstrate any clear correlation between the urody-
namic parameters and outcome. We could not identify
any correlation between the urodynamic findings and
surgical outcomes.

Intraoperative complications are rare, with only a few
isolated reported cases of urethral injury.7 To avoid
these injuries, it is important to protect the pathway and
the rotation of the needle. Postoperative complications
are generally transient and of low severity.7 The reported
AUR rates have ranged from 5% and 23%. It could be
the result of postoperative transient urethral edema
and/or detrusor muscle weakness that could occur after
a period of incontinence.12,22,24 Soljanik et al12 reported
that no obstruction was found in patients who experi-
enced transient AUR in the early postoperative period.
In our series, 9 patients experienced AUR. We now
routinely administer steroids to decrease the urethral
edema. The clinical benefits of perioperative treatment
with steroids have been demonstrated, including mini-
mizing surgical stress and reducing edema without
increasing the risk of complications or infections of the
prosthesis.28,29 Generally, perineal and scrotal pain, re-
ported in 10%-19% of cases, tends to disappear within
the first 3 months.22,24,26 Collado et al8 believe that

Table 3. Risk factors associated with surgical outcome

Parameter OR 95% CI
P

Value

Age 1.043 0.924-1.178 .497
BMI 0.978 0.808-1.184 .817
Interval from prostatectomy
to sling placement

1.007 0.980-0.999 .610

ICIQ-UI SF score 0.861 0.723-1.025 .092
24-h Pad weight test 0.996 0.992-0.999 .018*
Radiotherapy 0.104 0.009-1.263 .076
Weak sphincter coaptation 1.622 0.311-8.460 .566
Adverse urodynamics 0.690 0.194-2.448 .565
Sling fixation 0.952 0.265-3.424 .940
AdVance vs AdVance XP 1.141 0.318-4.096 .840

CI, confidence interval; OR, odds ratio; other abbreviations as in
Table 1.
* Statistically significant.

Table 2. Postoperative complications (Clavien classifica-
tion of surgical complications)

Complication Grade Patients (%)

Acute urinary retention I 9 (15)
Perineal-scrotal pain* I 5 (8)
Perineal hematoma I 2 (3)
De novo urgency II 5 (8)

Data in parentheses are percentages.
* One patient required analgesia (grade II).
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Prostatic Diseases and Male Voiding
Dysfunction

AdVance/AdVance XP Transobturator Male
Slings: Preoperative Degree of Incontinence
as Predictor of Surgical Outcome
Argimiro Collado Serra, Lu!ıs Resel Folkersma, Jos!e L. Dom!ınguez-Escrig,
!Alvaro G!omez-Ferrer, Jos!e Rubio-Briones, and Eduardo Solsona Narb!on

OBJECTIVE To evaluate the efficacy of the AdVance transobturator male sling in the treatment of male stress
urinary incontinence and to identify the preoperative predictors of a successful outcome.

MATERIALS AND
METHODS

All patients were considered for sling placement 1 year after radical prostatectomy or tran-
surethral resection of the prostate. The degree of incontinence was assessed using the 24-hour
pad weight test. A preoperative urodynamic assessment and cystoscopy were performed in all
cases. Patients without sphincter contractions during the “repositioning test” were excluded.
Since September 2010, we have implanted the AdVance XP transobturator sling. Cure was
defined as no pad use.

RESULTS From February 2008 to June 2011, 61 patients underwent transobturator sling (34 AdVance and
27 AdVance XP) insertion. In 26 cases, the sling was anchored with bioabsorbable sutures, and in
35 cases, it was not fixed. Of the 61 patients, 7 had a history of anastomotic stricture and 3 of
radiotherapy. Preoperatively, median 24-hour pad weight was 200 g (range 25-1848). Finally,
26 patients had detrusor overactivity or low bladder compliance. The median follow-up was
26 months (range 12-53). The overall cure rate was 80% (49 of 61). Deterioration of continence
was observed during follow-up in 2 patients. The preoperative variables (age, body mass index,
24-hour pad weight, International Consultation on Incontinence Questionnaire-Short Form,
adverse urodynamics, sling fixation, AdVance XP) and their association with the surgical
outcome were analyzed. The preoperative 24-hour pad weight correlated inversely with the
outcome (odds ratio 0.996), with a 0.4% decrease in cure rate for each 1-g increase in the
preoperative 24-hour pad weight. The complications included perineal hematoma in 2, acute
urinary retention in 9, perineal numbness in 5, and de novo storage symptoms (urgency) in
5 patients.

CONCLUSION The results of our study have shown that the AdVance and AdVance XP male slings are safe and
efficient in patients with mild postprostatectomy stress incontinence. The severity of incontinence
was the only predictor of a successful outcome. UROLOGY -: -e-, 2013. ! 2013 Elsevier Inc.

S tress urinary incontinence is a possible complica-
tion of radical prostatectomy.1 Adequate sphincter
function depends on a healthy urothelium and

urethral wall, functional smooth and striated muscle, and
the correct position and support of the membranous
urethra and pelvic floor.2 After radical prostatectomy,
readaptation of these mechanisms is necessary, contrib-
uting to a progressive improvement in continence.1,3

At present, the artificial urinary sphincter (AUS)
remains the preferred therapeutic option.4,5 However,
this technique is not free of complications.5 In an attempt
to avoid such complications, novel surgical techniques
have been reported. The initial results with the AdVance
male transobturator sling were published by Rehder and
Gozzi6 in 2007. According to their theory, its mechanism
of action is based on the relocation of the external
urethral sphincter within the pelvis.6 Suburethral slings
have been associated with less frequent and potentially
less severe complications.7,8 Nevertheless, the published
available data to date have been from smaller series with
generally shorter follow-up.

The aim of the present study was to evaluate our
experience with the AdVance and AdVance XP male
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Rehder and Gozzi6 postulated that the AdVance
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The best candidateThe best candidate

Good residual 
sphincteric function

Nocturnal continence
Pad test 24h < 300 gr (200?)

Repositioning test +1,2

Voluntary sphinc. contraction on 
cystoscopy1

No scars or sphinc. defects on 
cystoscopy1

No stenosisNo stenosis

No RTNo RT

Advance 
XP®

1. Rehder P et al, Eur Urol  2011
2. Bauer R et al, Urol Int 2013
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A D V A N C E ®  C L I N I C A L  S T U D I E S  S U M M A R Y

Introduction

The AdVance Male Sling System is a proven treatment for patients suffering from post-prostatectomy stress urinary 
incontinence (SUI). Since its commercial introduction in 2006, a number of clinical studies on the AdVance Male 
Sling System have been conducted. Results from various independent research studies and one industry sponsored 
study have been presented at urologic congresses and published in peer-reviewed journals.

Placement of a transobturator sling has been shown to be a safe and effective procedure to treat post-prostatectomy 
SUI, providing durable results after more than two years of follow-up in several studies and more than 566 patients. 
This research has resulted in AdVance being the most widely studied male transobturator sling. Overall, these 
clinical studies have demonstrated a success rate of 54.5% to 90.6%.  

Reference Brief Trial Description N Follow-Up Clinical Results

AMS Sponsored Trial

Kennelly et al. 
2010 
NEAUA Abstract

Multi-center (first experience in 
North America), prospective

49 24 months
from 377.2 gms to 38.3 gms

Independent Physician Research

Bauer et al. 
2009 
Eur Urol

Single-center, prospective 124 12 months  
(51.4% cured, 25.7% improved)

from 292.2 gms to 16.1 gms

Rehder 
2010 
BJUI

Single-center, prospective 118 12 months  
(73.7% cured, 16.9% improved)

from 2.3 to 0.7

Cornu et al. 
2009 
Eur Urol

Single-center, prospective 102 13 months 
(median)

 
(63% cured, 17% improved)

 
decreased from 2 to 0

Rapoport et al. 
2009 
AUA Abstract

Single surgeon (Webster) 86 11 months 
(median)

Durner 
2008 
Pelviperineology

(Trial not specifically described) 51 12 months 
(implied)

 
from 7.6 to 2.1

Cornel et al. 
2010 
JUrol

Two-center, prospective 36 12 months  
(9.0% cured, 45.5% improved)

Table 1: Summary of Articles and Abstracts
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Cure or improvement

A D V A N C E ®  C L I N I C A L  S T U D I E S  S U M M A R Y

IDEAL VS. SUBOPTIMAL CANDIDATES

Rapoport et al. evaluated the success rates of the Advance male sling in ideal as well as suboptimal candidates. 
(Rapoport)  

Table 2: Optimal vs. Suboptimal Candidates

Success Rate p value
Overall Success Rate 86% ---
Ideal Candidates 90% ---
Candidates with 1 Suboptimal Factor 78% 0.17
Candidates with � 2 Suboptimal Factors 67% 0.15

SUCCESS RATES

Overall, success rates associated with implantation of the AdVance Male Sling range from 54.5% to 90.6%. 

Results

Suboptimal candidates had one or 1 or more of the following:

*Success is commonly defined as cured (no pad use or 1 pad for security reasons) and improved 
(1-2 wet pads or a reduction of pads � 50%)
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Success

Cure

Improved

PAD WEIGHT TESTS

Both 1- and 24-hour pad weights decreased after implantation of the AdVance sling and these results were 
maintained over time.        

Figure 2: Pad Weight Results
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PADS USED PER DAY

Pads used per day decreased significantly as shown in the following table.        

Figure 3: Pads Used per Day Results
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QoL

A D V A N C E ®  C L I N I C A L  S T U D I E S  S U M M A R Y

QUALITY OF LIFE AND PATIENT IMPRESSIONS OF IMPROVEMENT

A variety of tools were used to assess the impact of incontinence on quality of life.  
The authors noted significant improvement in quality of life scores.     

Investigator QOL Measurement QOL Results
Pre-Op 1 Year 2 Years

Kennelly et al.  ICIQ-SFa 15.7  7.3  (p <0.0001)     7.5   (p <0.0001)
I-QOLb 50.3 79.9  (p <0.0001) 82.4  (p <0.0001)
UCLA/RANDc 20.1 57.4  (p <0.0001) 57.3  (p <0.0001)

Pre-Op 6 Months 1 Year
Bauer et al. ICIQ-SFa 17     5  (p <0.001)     4  (p <0.001)

I-QOLb 59.5 95.0  (p <0.001) 100.0  (p <0.001)

Pre-Op 3 Months 1 Year
Cornel et al. VASd 6.1 4.6  (p = 0.024) 4.9  (p = 0.054)

Pre-Op 1 Year
Rehder et al. ICIQ-SFa 18.2 4.1 (p <0.01)
Cornu et al. PGI-Ie --- 85% better than before intervention

Pre-Op Follow-Up
Durner QOL Improvement 4.9 2.5 (p value not provided)

Table 3: Quality of Life

a International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF) – Improvement indicated by decreased score.    
b Incontinence Quality of Life Questionnaire (I-QOL) – Improvement indicated by increased score.  
c UCLA Prostate Cancer Index Short Form; RAND 12-item Health Survey (UCLA/RAND) – Improvement indicated by increased score.  
d Bother based on visual analogue scale (VAS) – Improvement indicated by decreased score.  
e Patient Global Impression of Improvement (PGI-I) questionnaire.
f Improvement indicated by decreased score.
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UDS post

URODYNAMIC FINDINGS

Davies et al. provide the most comprehensive evaluation of urodynamic parameters. Urodynamic testing was 
performed at baseline and repeated at 6 months postoperatively. Postoperative results were relatively unchanged.  
There was no statistical difference between baseline and post-op detrusor voiding pressure, PVR, maximal uroflow 
and average uroflow. These results indicate that insertion of the AdVance sling does not result in obstruction.      

Valsalva leak-point pressure was noted to have improved significantly by Davies and Rehder as illustrated in Figure 4.  
An increase in Valsalva leak-point pressure coincides with an improvement in continence status.  
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A D V A N C E ®  C L I N I C A L  S T U D I E S  S U M M A R Y

ADVERSE EVENTS AND COMPLICATIONS

The clinical study investigators reported a low incidence of severe or serious complications associated with 
implantation of the AdVance transobturator male sling.    

        

Table 5: Adverse Events

Adverse Events Rehder Bauer Cornu Durner Cornel
Perineal Paresthesia --- --- 2% --- ---
Dysuria (mild) --- --- 9.8% --- ---
Misplaced Sling Resulting in Erosion --- 0.8% --- --- ---
Post-Operative Bleed --- --- --- 2% ---
Urinary Retention 5.1%a 12.9%b 0% --- 2.8%c

Pain
Perineal --- --- --- 3.9% ---
Transient Scrotal or Perineal 19.5% --- --- --- ---
Adductor 1.7% --- --- --- ---
Post-Operative --- --- --- --- ---
Severe --- --- --- --- 17%

Infection 0% --- 0% --- ---
Wound 0.8% 2% --- 2.8%

a Postoperative urinary retention occurred but resolved spontaneously after a few weeks of catheter placement.  
b Treated with suprapubic or transurethral catheter for 2 to 10 weeks.  
c Received an indwelling catheter for 1 week.    
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The Advance Transobturator Male Sling for
Post-Prostatectomy Incontinence: Subjective and

Objective Outcomes With 3 Years Follow Up

Casey G. Kowalik,* Jessica M. DeLong, and Arthur P. Mourtzinos
Lahey Hospital & Medical Center, Institute of Urology, Burlington, Massachusetts

Aims: To determine patient-perceived and clinical outcomes of the AdVance sling at 3 years follow-up in men with post-
prostatectomy incontinence (PPI).Methods: Datawas prospectively collected ofmenwithPPI treatedwith theAdVance
male sling between February 2008 and March 2010. Twenty-four-hour pad counts and weights and patient completed
validated questionnaires were obtained pre-operatively and at 3 years. The primary outcome was improvement in pad
countwith secondary outcomes of questionnaire scores and patient perception of success.Results: At amedian follow-up
of 39 months (IQR: 36–44), we identified 30 men meeting inclusion criteria who had the AdVance male sling placed for
mild to severe PPI. Eighteen (60%) patients were cured (no pad usage or one pad for security) and an additional 4 (13%)
showed improvement (!50% reduction in pad usage). Eight (27%) patients failed: six patients underwent seven salvage
procedures including urethral bulking with collagen (n¼ 1), Virtue perineal sling (n¼ 1), and artificial urinary sphincter
(n¼ 5). There were 16 post-operative complications: 13 Clavien I, 2 Clavien II, and 1 Clavien IIIb. Conclusions:
AdVance male sling is an effective treatment option for PPI evidenced by objective improvements in 24-hr pad count and
pad weight and patient perceived success via validated questionnaires. Neurourol. Urodynam. 34:251–254, 2015.
# 2013 Wiley Periodicals, Inc.

Key words: urinary incontinence; male urethral sling; quality of life

INTRODUCTION

Post-prostatectomy incontinence (PPI) is a serious condition
that significantly affects quality of life. Treatment options
include behavioral modifications and surgery. Non-operative
management options include limiting fluid intake, timed
voiding, and pelvic floor physiotherapy. Based on data from a
large population study, up to 5% of patients undergo surgical
treatment for incontinence following prostatectomy.1 Surgi-
cal options for urinary incontinence in men include urethral
slings and artificial urinary sphincter (AUS). The availability
of the AdVance (American Medical Systems, Minnetonka,
Minnesota, USA) sling in the United States beginning in
October 2007 added to the armamentarium of available
surgical treatment options for patients. The AdVance sling is a
retrourethral transobturator sling (RTS) that is thought to
improve continence by repositioning and lengthening the
membranous urethra.2 Given its relatively recent introduc-
tion, there is minimal published data regarding mid-term
outcomes following AdVance sling placement. In this study
we determined subjective and objective 3-year outcomes
through validated questionnaires and quantitative 24 hr pad
counts and weights. We surmised that patient satisfaction, as
well as clinicalmeasures of improvement, would be durable at
3 years follow-up.

MATERIALS AND METHODS

A retrospective review of an Institutional Review Board
approved prospectively maintained database was queried for
men undergoing AdVance RTS for PPI by a single surgeon (APM)
between February 2008 and March 2010. All men had at least
3 years follow-up. A pre-operative evaluation consisting of a
detailed history and physical examination, cystoscopy to
evaluate for urethral stricture or bladder neck contracture,
and urodynamic studies (UDS) to evaluate for associated

bladder dysfunction including bladder overactivity or de-
creased compliance was performed on all patients. In our
cohort, UDS was consistent with predominantly stress urinary
incontinence in all men and all had evidence of urethral
hypermobility. No patient had evidence of bladder outlet
obstruction on cystoscopy. All patients were asked to report 24-
hr pad counts and pad weights, as well as complete validated
questionnaires pre-operatively and during follow-up. Patients
were asked to bring to clinic all pads used over a 24-hr period in
a double bagged sealed container for weighing by the surgeon.
Lastly, patients were asked to give their impression of
improvement from their pre-operative symptoms as a percent-
age. Inclusion criteria for this study were completion of pre-
operative and 3-year validated questionnaires and documen-
tation of 24-hr pad count and pad weight. The questionnaires
utilized were the Incontinence Impact Questionnaire (IIQ) and
Urogenital Distress Inventory (UDI), which are both valid
and reliable instruments for assessing symptom severity and
quality of life in patients with urinary incontinence.3

Pre-operative discussion regarding the risks and benefits of
both the AdVance sling and artificial urinary sphincter was
undertaken with all men. In men with severe pre-operative
incontinence, it was specifically discussed that the AdVance
male sling is generally most successful in men with mild to
moderate incontinence. All men were aware of the possibility
of additional procedures if their incontinence was not cured.
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Conflict of interest: none.
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complete resolution of the infection. Another patient suffered
neuropraxia from positioning in the operating room. His
symptoms fully resolved with physical therapy. One patient
returned to the operating room for scrotal exploration because
the urethral catheter could not be removed at the bedside; this
patient was dry and ultimate outcome was not affected. Two
patients suffered chronic scrotal pain defined as greater than
3 weeks of pain after the procedure. One of these patients
underwent a varicocelectomy 15 months following sling
placement, which improved his pain. No patients experienced
de-novo urinary urgency. No patients had urethral erosion and
no slingswere explanted. Therewere no deaths associatedwith
sling placement.

Salvage Procedures

A total of six patients (20%) underwent seven salvage
procedures including transurethral collagen injection (n¼1),

artificial urinary sphincter (AUS) (n¼ 5), and Virtue (Coloplast,
Humlebaek, Denmark) male sling (n¼1). Four of the patients
(80%) who underwent salvage AUS are now dry. The patient
undergoing salvage transurethral collagen injection at an
outside facility had no improvement in his symptoms and
recently underwent AUS; his outcome is not yet known. The
patient that underwent salvage Virtue sling placement
continued to use one PPD and reported a 50% improvement
in his incontinence. This patient had a PPD count of six and pad
weight of 290 g prior to AdVance sling and PPD count of two
and pad weight of 86 g prior to salvage Virtue sling.

DISCUSSION

Our data shows that patient satisfaction and clinical
improvements are durable at 3 years following AdVance sling
placement for PPI. Counseling patients about expectations and
outcomes following sling placement is important, however
data evaluating intermediate-term outcomes on patients
undergoing AdVance sling is evolving. Rehder et al.5 provided
valuable mid-term data in 156 men undergoing AdVance sling
with a median follow-up of 39 months. Their study population
varied slightly from ours as they included patients undergoing
prostate adenectomy. They reported a cure rate of 53% and
failure rate of 23.2% at 3 years. This is consistent with our cure
(60%) and failure rate (27%) at 3 years.
Both IIQ and UDI scores were significantly reduced at 3 years

among all patients. Figure 1 shows that reductions in median
IIQ and UDI scores correlated with outcome. The cured group
had the greatest subjective improvement as evidence by the
largest decrease in IIQ and UDI scores. The failed group had the
least improvement as seen by a smaller decrease in IIQ and UDI
scores. Interestingly, a successful objective outcome (reduction
in pad count) did not always correlate with lower question-
naires scores. Three patients had a >50% reduction in pad
count, but went on to have salvage therapy. Two of these
patients did not report improvement in IIQ and UDI scores
despite the reduction in pad count reflecting their overall
dissatisfactionwith the degree of continence despite a decrease
in pad count. With quality of life procedures, subjective
assessments are as important as objective data points when
assessing results.

Factors Predisposing to Sling Failure

Identifying clinical risk factors for sling failure is important
to help guide pre-operative decision-making and counseling.
Two studies have indicated that pad usage may increase with
time following sling placement. Suskind et al.6 examined the
differences in pad usage over time of 36 patients following
AdVance sling placement. Their patient populationwas similar
in their pre-operative and post-operative pad count to this
study. Their analysis indicated that pad usage increased from
1month to final follow-up (mean of 18.76 months). Analysis of
their data showed that men were using 0.096 additional PPD
with each progressing month from AdVance sling placement.
Their projection that at 12months the number of PPDwould be
0.578 is consistent with published 1 year data.7,8 Li et al.9

followed 66men after AdVance sling placement and found that
mean pad use increased from0.8 to 1.7 from1month office visit
to 2-year follow-up. The study published by Rehder et al.8

shows stablemedian PPD count of one at 12months and 3 years
indicating that pad usage does not appear to worsen over time.
Additionally, the cure and failure rates were similar from 1–3
years. Our data shows a median 3-year PPD count of zero and
mean of 0.8, aswell as comparable cure rates. It may be that the

Fig. 1. Median IIQ and UDI scores by outcome pre-operatively and at 3 years
follow-up. (Note thatmedian IIQ and UDI scores for cured at 3 years are zero.)

TABLE II. Post-Operative Complications by Clavien Grade

Post-operative
complication No.

Clavien I 13 Urinary retention (9), chronic scrotal
pain requiring analgesics (2),
neuropraxia requiring
physical therapy (2)

Clavien II 2 Pulmonary embolus requiring
anticoagulation (1), perineal cellulitis
treated with antibiotics (1)

Clavien IIIb 1 Re-exploration for sutured catheter (1)
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Table 3: Changes in IIEF5 and IPSS 
 
 IIEF5 IPSS 
baseline mean (range) 5.6 (0-25) 7.9 (0-32) 
FU 3 months -0.84 (p= 0.099) -0.71 (p= 0.209) 
FU 6 months -0.26 (p= 0.683) -0.89 (p= 0.335) 
FU 12 months +0.17 (p= 0.897) -0.55 (p= 0.928) 
FU 24 months -0.94 (p= 0.699) -1.12 (p= 0.130) 
FU 36 months +1.25 (p= 0.135) +0.06 (p= 0.322) 
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Advance XP safety 3 years after

• No intraoperative complications
• No pain after 4 weeks
• No erosions 
• No explantations
• 7/115 (6%) complications: 

➡ 4 sling transections (2 de novo urgency and 2 
elevated PRV)

➡ 1 increased SUI 
➡ 2 de novo urgency (medically treated) 
➡ 1 UTI 

Bauer RM et al, BJU Int 2016
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Could the Sling Position Influence the
Clinical Outcome in Male Patients Treated
for Urinary Incontinence? A Magnetic
Resonance Imaging Study With a 3 Tesla
System
Donatella Pistolesi, Virna Zampa, Christian Gozzi, Chiara Mariani, Michele Santarsieri,
Lorenzo Faggioni, Carlo Bartolozzi, and Cesare Selli

OBJECTIVE To analyze the morphologic changes visible on magnetic resonance imaging (MRI) after sling
procedure in continent patients and to compare MRI findings with the incontinent ones, to
detect possible factors explaining the different clinical outcomes.

METHODS Twenty-seven male patients who were treated with Advance sling for urinary stress incontinence
after prostate surgery were enrolled: 16 had clinical recovery, whereas 11 had persistent incon-
tinence. Patients after sling were defined as continent if used 0-1 dry “security pad” or incontinent
>1 pad. Magnetic Resonance examinations were performed with a 3 Tesla system and included 3-
dimensional T2-weighted sequence. Three readers performed a qualitative (representation of the
bulb and indentation of the sling) and a quantitative analysis (length of the bulb posterior to the
sling and distance of the sling from a line bisecting the pubic symphysis).

RESULTS The sling was clearly recognizable in all 16 continent patients but only in 2 of 11 incontinent
ones. The length of the bulb posterior to the sling was >10 mm (range, 10-28) in all continent
patients and in 2 of the incontinent ones. The sling was coincident with a line drawn through the
long axis of the pubic bone in 9 of 16 continent patients. A statistically significant association was
found between MRI qualitative findings and continence status (P <.0001).

CONCLUSION On the basis of our MRI results, the position of the sling and, in particular, the length of the
urethral bulb posterior to the sling seem to be correlated with continence and must be considered
in case of treatment failure. UROLOGY 83: 471e476, 2014. ! 2014 Elsevier Inc.

Bulbar urethral sling procedures have been developed
for the treatment of stress urinary incontinence
(SUI) mainly performed after prostate surgery.

Most of the male slings provide continence by com-
pressing the urethra. Retrourethral transobturator sling
(RTS; AdVance, American Medical Systems, Minne-
tonka, MN) is a functional, noncompressive and non-
obstructive, minimally invasive treatment for SUI.
Repositioning the urethral sphincter inside the pelvis
increases the functional membranous urethral length.
The ideal candidates for sling placement would have re-
sidual urinary sphincter function, mobility of the mem-
branous urethra, and a mild to moderate SUI. As reported

in published data, men with severe postprostatectomy
SUI might also benefit of AdVance sling, although with
lower outcome expectations.1,2

The overall reported success rate of this technique is
54.6%-90.6% at 1 year and 67.7%-77% after 2 years after
radical retropubic prostatectomy,1 and a recent study with
1-year and 3-year follow-up reported a rate of cured and
improved patients of 76.9% and 76.8%, respectively,
which indicates the durability of the treatment.3 How-
ever, a failure rate of 20%-45% has been reported.4

The reasons for failure of the primary RTS are still
poorly understood and might be related to inappropriate
indications to sling positioning, incorrect placement, or
sling slippage because of early postperative increase of
intra-abdominal pressure caused by physical activity.
However, further studies are needed to evaluate potential
risk factors for sling failure, such as age, degree of incon-
tinence, preoperative detrusor overactivity or irradiation,
type of prostate surgery, and previous invasive SUI treat-
ment.5 A possible factor influencing the outcome could be
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bandwidth 62.5 Hz, acquisition time was approximately 5-6
minutes.

For dynamic MR, a high temporal resolution Fiesta (1 image/s)
with the following parameters was used (TR/TE 3.3/1.3,
Flip Angle 45, slice thickness 8-10 mm, FOV26-28 cm, band-
width 125 Hz) or a single shot fast SE sequence (TR/TE 1500-
2600/130, slice thickness 8-10 mm, FOV 26-32 cm, bandwidth
30-80 Hz).

The dynamic study was performed while the patient was at
rest, during Valsalva manoeuver and when possible, during
micturition with acquisition times approximately 2 minutes.

A quantitative and qualitative analysis of MR images was
performed; the 3D images were analyzed in a separate worksta-
tion (Advantage window) so that the measures could be taken
in native or modified file format. We used a 3D sequence with
high spatial resolution, which allowed us to reformat the images
in any spatial planes desired with optimal anatomic details.

One radiologist with expertise on abdominal and pelvic im-
aging (V.Z.) and one attending urologist (D.P.) evaluated MR
examinations. Furthermore, an urology chief resident (C.M.)
who was not used to evaluate MR images was asked to perform
visual analysis to assess the difficulty in reading MRI findings.
Qualitative analysis was based on visual inspection of the T2
images anonymized and was performed by the readers who were
blinded to the patient name, demographics, and continence
status. Two morphologic criteria were taken into consideration:
good representation of the urethral bulb and the clear visuali-
zation of the indentation caused by the sling.

Polypropylene, by which the sling is made, is an inert material
invisible at MRI: only the indentation on the profile of the
urethral bulb caused by the sling presence can be evidenced.

Quantitative analysis consisted in measuring the length of the
bulbar urethra proximal to the sling (LB) on the T2w sequence
and the distance of the sling from a line drawn through the long
axis of the pubic bone (LBPS).7

Statistical Analysis
The value of LB in continent patients was expressed as median
and range (minimum ! maximum value). LBPS in incontinent
and continent patients were compared using the two-tailed
Mann-Whitney U test. A P value <.05 was considered statis-
tically significant. The association between MRI findings (ie
sling position clearly assessable on MRI images) and continence
status (ie clinically confirmed continence or incontinence) was
tested using Fisher exact test. A P-value <.05 was considered
statistically significant. Statistical analysis was carried out using
software (GraphPad Prism v. 5, www.graphpad.com).

RESULTS
According to the aforementioned continence criteria, 11
of 27 (40.7%) had persistent incontinence after the sling
placement, whereas 16 of 27 (59.3%) were continent.
The mean age was comparable in continent and incon-
tinent cases (68.5 vs 70 years).

One patient in each group (continent and inconti-
nent) had radiotherapy; all the relevant demographic
data are reported in Table 1.

On T2 MRI, the sling was visible as a dent of the
inferior margin of the urethral bulb, that is recognizable
on T2 MRI as a structure with high signal intensity
compared with the adjacent muscles (Fig. 1).

The sling was clearly recognizable in all 16 continent
patients and only in 2 of 11 incontinent ones. In the same
manner, the bulb proximal to the sling was well repre-
sented in all the continent patients although not clearly
identified in most of the incontinent ones (9 of 11)
(Fig. 2, Supplementary Fig. 1). In both misinterpreted
incontinent patients, the MRI criteria were considered
indicative of continence status with no clinical corre-
spondence. These 2 patients (2 of 11) later underwent
the positioning of an artificial urinary sphincter.

Figure 1. Example of themagnetic resonance typical findings
in continent patients after sling placement on the sagittal T2-
weighted CUBE image. In this case, the sling is well visible as
a linear hypointensity (arrow) and the bulb proximal to it is well
represented. (Color version available online.)

Figure 2. Magnetic resonance imaging findings in an
incontinent patient. On the sagittal T2-weighted images, in
the incontinent patient the sling and therefore the bulb
proximal to the device are not clearly recognizable.
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bandwidth 62.5 Hz, acquisition time was approximately 5-6
minutes.

For dynamic MR, a high temporal resolution Fiesta (1 image/s)
with the following parameters was used (TR/TE 3.3/1.3,
Flip Angle 45, slice thickness 8-10 mm, FOV26-28 cm, band-
width 125 Hz) or a single shot fast SE sequence (TR/TE 1500-
2600/130, slice thickness 8-10 mm, FOV 26-32 cm, bandwidth
30-80 Hz).

The dynamic study was performed while the patient was at
rest, during Valsalva manoeuver and when possible, during
micturition with acquisition times approximately 2 minutes.

A quantitative and qualitative analysis of MR images was
performed; the 3D images were analyzed in a separate worksta-
tion (Advantage window) so that the measures could be taken
in native or modified file format. We used a 3D sequence with
high spatial resolution, which allowed us to reformat the images
in any spatial planes desired with optimal anatomic details.

One radiologist with expertise on abdominal and pelvic im-
aging (V.Z.) and one attending urologist (D.P.) evaluated MR
examinations. Furthermore, an urology chief resident (C.M.)
who was not used to evaluate MR images was asked to perform
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Qualitative analysis was based on visual inspection of the T2
images anonymized and was performed by the readers who were
blinded to the patient name, demographics, and continence
status. Two morphologic criteria were taken into consideration:
good representation of the urethral bulb and the clear visuali-
zation of the indentation caused by the sling.

Polypropylene, by which the sling is made, is an inert material
invisible at MRI: only the indentation on the profile of the
urethral bulb caused by the sling presence can be evidenced.

Quantitative analysis consisted in measuring the length of the
bulbar urethra proximal to the sling (LB) on the T2w sequence
and the distance of the sling from a line drawn through the long
axis of the pubic bone (LBPS).7

Statistical Analysis
The value of LB in continent patients was expressed as median
and range (minimum ! maximum value). LBPS in incontinent
and continent patients were compared using the two-tailed
Mann-Whitney U test. A P value <.05 was considered statis-
tically significant. The association between MRI findings (ie
sling position clearly assessable on MRI images) and continence
status (ie clinically confirmed continence or incontinence) was
tested using Fisher exact test. A P-value <.05 was considered
statistically significant. Statistical analysis was carried out using
software (GraphPad Prism v. 5, www.graphpad.com).

RESULTS
According to the aforementioned continence criteria, 11
of 27 (40.7%) had persistent incontinence after the sling
placement, whereas 16 of 27 (59.3%) were continent.
The mean age was comparable in continent and incon-
tinent cases (68.5 vs 70 years).

One patient in each group (continent and inconti-
nent) had radiotherapy; all the relevant demographic
data are reported in Table 1.

On T2 MRI, the sling was visible as a dent of the
inferior margin of the urethral bulb, that is recognizable
on T2 MRI as a structure with high signal intensity
compared with the adjacent muscles (Fig. 1).

The sling was clearly recognizable in all 16 continent
patients and only in 2 of 11 incontinent ones. In the same
manner, the bulb proximal to the sling was well repre-
sented in all the continent patients although not clearly
identified in most of the incontinent ones (9 of 11)
(Fig. 2, Supplementary Fig. 1). In both misinterpreted
incontinent patients, the MRI criteria were considered
indicative of continence status with no clinical corre-
spondence. These 2 patients (2 of 11) later underwent
the positioning of an artificial urinary sphincter.

Figure 1. Example of themagnetic resonance typical findings
in continent patients after sling placement on the sagittal T2-
weighted CUBE image. In this case, the sling is well visible as
a linear hypointensity (arrow) and the bulb proximal to it is well
represented. (Color version available online.)

Figure 2. Magnetic resonance imaging findings in an
incontinent patient. On the sagittal T2-weighted images, in
the incontinent patient the sling and therefore the bulb
proximal to the device are not clearly recognizable.
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Could the Sling Position Influence the
Clinical Outcome in Male Patients Treated
for Urinary Incontinence? A Magnetic
Resonance Imaging Study With a 3 Tesla
System
Donatella Pistolesi, Virna Zampa, Christian Gozzi, Chiara Mariani, Michele Santarsieri,
Lorenzo Faggioni, Carlo Bartolozzi, and Cesare Selli

OBJECTIVE To analyze the morphologic changes visible on magnetic resonance imaging (MRI) after sling
procedure in continent patients and to compare MRI findings with the incontinent ones, to
detect possible factors explaining the different clinical outcomes.

METHODS Twenty-seven male patients who were treated with Advance sling for urinary stress incontinence
after prostate surgery were enrolled: 16 had clinical recovery, whereas 11 had persistent incon-
tinence. Patients after sling were defined as continent if used 0-1 dry “security pad” or incontinent
>1 pad. Magnetic Resonance examinations were performed with a 3 Tesla system and included 3-
dimensional T2-weighted sequence. Three readers performed a qualitative (representation of the
bulb and indentation of the sling) and a quantitative analysis (length of the bulb posterior to the
sling and distance of the sling from a line bisecting the pubic symphysis).

RESULTS The sling was clearly recognizable in all 16 continent patients but only in 2 of 11 incontinent
ones. The length of the bulb posterior to the sling was >10 mm (range, 10-28) in all continent
patients and in 2 of the incontinent ones. The sling was coincident with a line drawn through the
long axis of the pubic bone in 9 of 16 continent patients. A statistically significant association was
found between MRI qualitative findings and continence status (P <.0001).

CONCLUSION On the basis of our MRI results, the position of the sling and, in particular, the length of the
urethral bulb posterior to the sling seem to be correlated with continence and must be considered
in case of treatment failure. UROLOGY 83: 471e476, 2014. ! 2014 Elsevier Inc.

Bulbar urethral sling procedures have been developed
for the treatment of stress urinary incontinence
(SUI) mainly performed after prostate surgery.

Most of the male slings provide continence by com-
pressing the urethra. Retrourethral transobturator sling
(RTS; AdVance, American Medical Systems, Minne-
tonka, MN) is a functional, noncompressive and non-
obstructive, minimally invasive treatment for SUI.
Repositioning the urethral sphincter inside the pelvis
increases the functional membranous urethral length.
The ideal candidates for sling placement would have re-
sidual urinary sphincter function, mobility of the mem-
branous urethra, and a mild to moderate SUI. As reported

in published data, men with severe postprostatectomy
SUI might also benefit of AdVance sling, although with
lower outcome expectations.1,2

The overall reported success rate of this technique is
54.6%-90.6% at 1 year and 67.7%-77% after 2 years after
radical retropubic prostatectomy,1 and a recent study with
1-year and 3-year follow-up reported a rate of cured and
improved patients of 76.9% and 76.8%, respectively,
which indicates the durability of the treatment.3 How-
ever, a failure rate of 20%-45% has been reported.4

The reasons for failure of the primary RTS are still
poorly understood and might be related to inappropriate
indications to sling positioning, incorrect placement, or
sling slippage because of early postperative increase of
intra-abdominal pressure caused by physical activity.
However, further studies are needed to evaluate potential
risk factors for sling failure, such as age, degree of incon-
tinence, preoperative detrusor overactivity or irradiation,
type of prostate surgery, and previous invasive SUI treat-
ment.5 A possible factor influencing the outcome could be
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New Advance after previous failed one?

This included an AUS in 4 patients and a third AdVance
sling in 1 patient. The patient who underwent a third
sling was dry for nearly 5 years after the first salvage
procedure before developing recurrent incontinence and
elected for another sling despite being counseled to un-
dergo AUS placement.

We divided the cohort into early (<6 months) and late
(!6 months) failures after primary AdVance placement.
Demographic variables were similar between the 2 groups,
including pad usage before salvage sling placement. On
preoperative urodynamics, Valsalva leak point pressure
was the only significant difference between the cohorts,
being higher in the late primary failure group (43 cm H2O
vs 28 cm H2O; P ¼ .04). Follow-up after salvage sling
placement was also similar at 17.5 and 18.8 months in the
early and late groups, respectively (P ¼ not significant).

Six months after salvage sling placement, a trend to-
ward improved overall success was observed in the late
primary failure cohort, with success achieved in 88% of
patients compared with 60% in the early primary failure
group (P ¼ .10; Table 2). The percentage of patients dry
6 months after salvage sling placement was significantly
higher in the late primary failure group (75% vs 30%; P ¼
.03). This difference remained significant through final
follow-up with 63% vs 20% dry, respectively (P ¼ .04).
Overall success at final follow-up decreased slightly in
both cohorts, with a persistent trend toward improved
outcomes in the late failure group, although not statisti-
cally significant.

Complications after the salvage sling placement were
mild and similar to what has previously been published.
Urinary retention was seen in 17% of patients (Clavien
grade I). This was persistent in 1 patient who subse-
quently underwent sling explant and the retention
resolved (Clavien grade IIIb). One patient complained of
slight perineal soreness that did not require intervention
(Clavien grade I). Finally, one patient developed a sur-
gical site infection and subsequently had the sling
removed (Clavien grade IIIb). The infection developed
soon after placement was initially managed conserva-
tively with antibiotics and incision and drainage from the

perineal incision and subsequently from the left groin
incision. This led to sustained improvement; however,
the infection recurred 1 year later and required removal of
the entire sling. This is the only case requiring mesh
removal for infection in our entire case series performing
this procedure.

COMMENT
The longevity of most prostate cancer patients and the
sustained use of RP in the treatment of prostate cancer
ensure that postprostatectomy incontinence will continue
to present a significant problem for many patients.
Additionally, the environment surrounding the treatment
of prostate cancer is shifting and focus is being directed
toward treating younger patients with more aggressive
disease. A younger patient population with post-
prostatectomy incontinence may be more likely to elect
surgical treatment. They also will require an outcome
after incontinence surgery that is as durable as their life
expectancy. This is exactly the patient cohort that may
be faced with a decision regarding which procedure to
elect in a salvage situation after a failed transobturator
sling.

As AUSs remain the gold standard anti-incontinence
procedure, AUS placement would seem most logical in
the salvage situation. AUS placement after a failed
AdVance sling was reported by Lentz et al.12 They
retrospectively reviewed their outcomes in a cohort of 29
patients and compared them with a control group after a
virgin AUS procedure. The AdVance sling was left in situ
for all salvage AUS procedures. At the 3-month follow-up
visit, 28 of 29 patients were using a pad or less per day. At
an average 20.7-month follow-up in the salvage group, the
revision rate was 6.9%, and no patient developed an
infection. One erosion did occur at 11 months, but on
explant, the device was deemed sterile. Outcomes after
the salvage AUS compared favorably with the control
group both in terms of success and required revisions.
Success of AUS placement after a failed bone-anchored
sling has also been reported, although bone-anchored
slings are currently not as commonly performed.13

Salvage AdVance sling placement has been reported
with impressive results after a failed AUS secondary to
presumed cuff atrophy. Christine and Knoll14 describe 19
patients in whom they attempted AUS salvage using this
technique. The AUS was left in situ in each case and the
capsule was not disrupted during sling placement. At a
mean 13 months of follow-up, 53% of patients were
continent without reactivation of the AUS. Twenty-one
percent continued to leak after sling placement but
achieved continence after AUS reactivation. Four pa-
tients (21%) continued to experience SUI despite AUS
reactivation and sling placement. They did not find the
salvage procedure more difficult than a virgin AdVance
placement, and there were no operative complications.
An obvious advantage of this approach is the instant
improvement in continence after the salvage sling and

Table 2. Outcomes stratified by timing of primary sling
failure

Outcome All Patients <6 mo !6 mo P Value

Follow-up (mo) 18.1 (6-51.7) 17.5 18.8 .42
Preoperative pads
(pads/d)

3.9 3.75 4.13 .35

6-month outcomes (%)
Cure 50.0 30.0 75.0 .03
Improved 22.2 30.0 12.5 .19
Success 72.2 60.0 87.5 .10
Worse 5.6 0.0 12.5 .18

Overall outcomes (%)
Cure 28.9 20.0 62.5 .04
Improved 16.7 20.0 12.5 .34
Success 55.6 40.0 75.0 .08
Worse 5.6 0.0 12.5 .18
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Our treatment algorithm…



Patient characteristicsPatient characteristicsPatient characteristicsPatient characteristicsPatient characteristicsPatient characteristics
Bad hand 
dexterity
Cognitive 

impairment
RT

Need of 
future TUR 

or 
cystoscopy

Nocturnal UI
No 

contraction  
ext. sphinc.

24h Pad test 
(gr)

Negative 
Repositioning 

test

Candidate?Candidate?Candidate?Candidate?Candidate?Candidate?

Advance 
XP® Yes No Yes No <300 No

Virtue® Yes ? Yes No <300 Yes

Atoms® Yes ≈ Yes ≈ 300-600 Yes

AMS 
800® No ≈ No Yes >600 Yes

S Arlandis, HUP La Fe



What do we need?
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