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INTRODUCTION

When conservative management of male stress urinary incon-

tinence (SUI) fails, a surgical approach is recommended [1]. 
Male slings are currently of emerging interest and patient de-
mands are increasing [2]. While there is strong evidence for the 
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Purpose: To evaluate long-term outcomes of AdVance and AdVanceXP male slings in patients with persistent stress urinary 
incontinence (SUI) after transurethral resection of the prostate (TURP). 
Methods: A total of 18 consecutive patients received AdVance (n=14) or AdVanceXP (n=4) male sling implantation between 
2007 and 2013. Continence was determined by pad use, 24-hour pad testing and validated questionnaires (International Con-
sultation on Incontinence Questionnaire Short Form, ICIQ-SF). Quality of life was evaluated by International Quality of Life 
(IQoL) score. Patient satisfaction was measured with patient’s global impression of improvement score. Cure was defined as 
0–5 g in the 24-hour pad test. Statistical analysis included Fisher exact and Wilcoxon test (P<0.05). 
Results: Follow-up was available for 15 patients who underwent further analysis. After a median follow-up of 70 months 
(range, 18–83 months), mean daily pad usage was 1.8±2.1 pads (P=0.015 vs. baseline level). Mean IQoL score was 66.4±31.6 
(P=0.050 vs. baseline level), and mean ICIQ-SF score was 9.5±6.6 (P=0.077 vs. baseline level). Based on 24-hour pad testing, 
mean daily urine loss was 31.2±64.5 g (median, 0 g; range, 0–209 g). Cure rate was 46.7%, and cure-and-improved rate was 
60.0%. Assessing predictive features for success, better results were found in patients who needed up to 4 pads preoperatively 
(P=0.041) as well as for patients ≤71 years at the time of implantation (P=0.041). 
Conclusions: The findings indicate that AdVance and AdVanceXP implantation can be performed effectively and safely in 
men suffering from SUI after TURP. However, long-term success rates seem to be lower compared to SUI after radical prosta-
tectomy and patients should be counseled accordingly.
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use of retrourethral transobturator male slings after radical 
prostatectomy, there is still very limited information available 
about their efficacy after transurethral resection of the prostate 
(TURP). 
 There is increasing evidence favoring the use of retrourethral 
transobturator male slings in the treatment of mild-to-moder-
ate post-prostatectomy incontinence [3]. However, most of the 
single-center and multicenter studies excluded patients who 
had previously undergone TURP [4-8]. Rehder et al. [9] as well 
as Cornu et al. [10] included 9 and 5 patients respectively with 
SUI after TURP but did not report a specific subgroup analysis. 
In 2010, Wadie [11] reported the 2-year outcome of a retropu-
bic bulbourethral male sling that was designed at Mansoura 
University and is similar to the AdVance male sling. The au-
thors included 17 patients after TURP in their analysis without 
reporting particular outcomes for this subgroup. Thus, evidence 
for the treatment of TURP-derived SUI is urgently needed [12]. 
Despite the lack of evidence, based on current expert opinions, 
male slings are seen as potential therapeutic options in patients 
with SUI after TURP if preoperative diagnostics do not show 
any contraindications [3,13].
 Based on the current literature, 2.2% of patients undergoing 
TURP suffer from persistent SUI [12]. However, it seems likely 
that this represents only a conservative estimate and true SUI 
rates may be even higher. To address the lack of evidence re-
garding an increasing patient collective, we performed a cross-
sectional study and present results of a case series of 18 consec-
utive patients that underwent implantation of an AdVance or 
AdVanceXP male sling in one high-volume institution.

MATERIALS AND METHODS

Patient Population, Inclusion, and Exclusion Criteria
Between 2007 and 2013, more than 400 AdVance and AdVanc-
eXP male sling implantations (Boston Scientific, Marlborough, 
USA, formerly American Medical Systems, Minnetonka, MN, 
USA) have been performed by 2 surgeons (A, B)—over 200 
each —in one tertiary care center. The main cause for male 
sling implantation was postprostatectomy incontinence (PPI). 
After approval by the Institutional Review Board, 18 consecu-
tive patients who received AdVance (n =14) or AdVanceXP 
(n=4) male sling implantation between 2007 and 2013 due to 
persistent SUI after TURP were included in the current study. 
Patients with previous invasive incontinence therapy, urethro-
scopically confirmed defect of the external urethral sphincter, 

and patients with previous pelvic radiotherapy were excluded 
from the current study. There were no patients who underwent 
previous bulking agent therapy.

Surgical Technique, Study Design, and Data Assessment
Urethroscopy, including a repositioning test, was performed 
preoperatively in every case as previously described [14]. Uro-
dynamics were performed whenever concomitant urgency 
symptoms were stated. The AdVance and AdVanceXP implan-
tations were performed by the 2 surgeons previously mentioned 
[15]. 
 To analyze pre- and perioperative patient characteristics, pa-
tient charts were evaluated. In August 2015, a standardized 
questionnaire was sent to all participants. Hereby, the following 
validated tools were assessed: International Consultation on In-
continence Questionnaire Short Form (ICIQ-SF) [16], Interna-
tional Quality of Life (IQoL) score [17], and patient’s global im-
pression of improvement (PGI) [18], and a visual analogue 
scale (VAS) for the inguinal as well as perineal region. Addi-
tionally, the questionnaire included detailed instructions for a 
24-hour pad test and enough pads for more than 24 hours. 
These instructions are well established at the institution and 
have been used in multiple previous studies [19,20]. Daily pad 
usage was assessed. Additionally, potential complications were 
recorded using the Clavien-Dindo classification [21]. 
 Success (=cure) was defined as ≤5 g in the 24-hour pad test. 
Improvement was defined as >50% reduction in daily pad use 
after 24 hours. 

Statistical Analysis
Primary endpoint was the success rate. To assess the changes in 
outcome at baseline level and after follow-up, the Wilcoxon 
signed rank test was used. To determine the impact of various 
potential associative factors on postoperative success rate, Fish-
er exact test was used for categorical parameters and the Mann-
Whitney U-test was used for continuous variables. All statistical 
analyses were performed using IBM SPSS Statistics ver. 23.0 
(IBM Co., Armonk, NY, USA). A P-value of <0.05 was consid-
ered to be statistically significant. 

RESULTS

Pre- and Perioperative Patient Characteristics
Of the 18 patients that were eligible to participate in the study, 
two died and one was lost-to-follow-up. Table 1 shows baseline 
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characteristics of the 15 remaining consecutive patients that 
were included in the study and underwent further analysis. 
Eight patients (53.3%) suffered from cardiovascular disease and 
2 patients (13.3%) suffered from diabetes mellitus. 

Efficacy After AdVance and AdVanceXP Male Sling 
Implantation
Median follow-up was 70 months (range, 18–83 months; mean 
standard±deviation: 62±21 months). In detail, median follow-
up after AdVance implantation was 72 months, and median 
follow-up after AdVanceXP implantation was 36 months 
(P=0.03). 
 Notably, 2 out of 15 patients (13.3%) had an artificial urinary 
sphincter implanted during the follow-up period. Regarding 
success rates, these patients were classified as treatment failure. 
They were excluded from further pad use and pad test analysis. 
The descriptive efficacy outcome of 15 patients after a com-
bined median follow-up of nearly 6 years is summarized in Ta-
ble 2. A detailed analysis of the efficacy outcome of each indi-
vidual patient that underwent further analysis in the current 
case series is given in Table 3. A longitudinal analysis was per

Table 2. Efficacy outcome of 15 patients who underwent further 
analysis after a median follow-up of 70 months   

Variable Value

Pad use per day
   Mean±SD
   Median (range)

  
1.8±2.1

1.0 (0–6.0)

Pad use per day, n (%)
   0 or 1 dry safety pad
   2
   3
   >3
   Excluded due to AUS implantation

  
7 (46.7)
1 (6.7)
2 (13.3)
3 (20.0)
2 (13.3)

50% Reduction in pad use, n (%)
   No
   Yes
   Missing preoperative data
   Exluded due to AUS implantation

  
5 (33.3)
6 (40.0)
2 (13.3)
2 (13.3)

24-Hour pad test (g)
   Mean±SD
   Median (range)

  
31.2±64.5

0 (0–209.0)

Treatment result (based on pad use and 24-hr pad test), n (%)
   Cured
   Improved
   Failed (including 2 patients who underwent AUS 
    implantation)

  
7 (46.7)
2 (13.3)
6 (40.0)

ICIQ-SF score 
   Mean±SD
   Median (range)

  
9.5±6.6

8.0 (0–21.0)

IQoL total score 
   Mean±SD
   Median (range)

  
66.4±31.6

72.7 (8.0–100)

PGI score 
   Mean±SD
   Median (range)

  
2.2±1.6

2.0 (1.0–6.0)

VAS perineal 
   Mean±SD
   Median (range)

  
0.4±0.7
0 (0–2.0)

VAS inguinal 
   Mean±SD
   Median (range)

  
0.2±0.6
0 (0–2.0)

SD, standard deviation; AUS, artificial urinary sphincter; ICIQ-SF, In-
ternational Consultation on Incontinence Questionnaire Short Form; 
IQoL, International Quality of Life score; PGI, patient’s global impres-
sion of improvement score; VAS, visual analogue scale.

Table 1. Preoperative patient characteristics of 15 patients with 
available follow-up data that underwent further analysis in the 
current case series    

Characteristic Value

Age (yr)
   Mean±SD
   Median (range) 

  
69.8±8.2

71.1 (53.3–85.1)

Body mass index (kg/m2)
   Mean±SD
   Median (range)

  
27.6±3.1

27.2 (23.0–33.1)

Duration of incontinence (mo)
   Mean±SD
   Median (range)

  
41.1±41.3

20 (3.0–131.0)

Daily pad usage 
   Mean±SD
   Median (range)

  
4.6±1.5

4.5 (2.0–7.0)

IQoL score 
   Mean±SD
   Median (range)

  
37.3±16.6

31.8 (15.9–68.2)

ICIQ-SF score 
   Mean±SD
   Median (range)

  
14.1±5.2

15.0 (4.0–21.0)

SD, standard deviation; ICIQ-SF, International Consultation on Incon-
tinence Questionnaire Short Form; IQoL, International Quality of Life 
score. 

formed for the efficacy outcome variables that were available 
both pre- and postoperatively (Table 4). Daily pad usage de-
creased significantly (P=0.015) while quality of life based on 
mean IQoL scores increased significantly (P=0.050) over the 
same period. 
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Predictive Features for Success After AdVance or 
AdVanceXP Implantation After TURP
Potential associative factors that were hypothesized to contrib-
ute to each individual patient’s success were analyzed. To ad-
dress the impact of age, patients were divided into 2 groups 
(≤71 years vs. >71 years) based on the median age of our pa-
tient cohort. To analyze the impact of preoperative inconti-
nence based on preoperative daily pad usage, we performed 
two separate analyses (≤4 pads vs. >4 pads; ≤5 pads vs. >5 
pads) following the median preoperative daily pad usage of our 
patient cohort (4 pads), as well as a definition of moderate stress 
urinary continence (5 pads) that has been frequently used for 
outcome analyses of retrourethral transobturator male slings 
[6,10,22]. 
 Results of the univariate analysis are summarized in Table 5. Ta
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Table 5. Analysis of various hypothesized predictive features for 
success after AdVance or AdVanceXP male sling implantation 
based on the outcome of 15 patients that underwent further 
analysis in the current case series    

Predictive feature Success rate (%) P-value

Preoperative pad usage
   ≤5 per day, yes vs. no
   ≤4 per day, yes vs. no

  
62.5 vs. 0
83.3 vs. 22.2

  
0.182
0.041*

Age ≤71 yr
   Yes vs. no

75.0 vs. 14.1
  

0.041*
  

Body mass index ≤27 kg/m2

   Yes vs. no
71.4 vs. 25.0

  
0.132

  

Cardiovascular disease
   Yes vs. no

28.6 vs. 62.5
  

0.315
  

Surgeon 
   A vs. B

40.0 vs. 60.0
  

0.608
  

Sling type
   AdVance vs. AdVanceXP

36.4 vs. 75.0
  

0.282
  

Table 4. Longitudinal analysis of ICIQ-SF, IQOL, and daily pad 
usage before and after AdVance or AdVanceXP male sling im-
plantation

Variable Preoperatively Follow-up Δ P-value

Pads per day 4.6±1.6 1.8±2.1 –2.8 0.015*

ICIQ-SF 14.4±3.7 9.5±6.6 –4.9 0.077

IQoL 37.3±16.6 66.4±31.6 29.1 0.050*

Values are presented as mean±standard deviation.   
ICIQ-SF, International Consultation on Incontinence Questionnaire 
Short Form; IQoL, International Quality of Life score.   
*P<0.05.      
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Briefly, significantly better outcomes were found for patients 
needing less than 5 pads per day preoperatively (P=0.041) as 
well as for patients with a preoperative age of ≤71 years (based 
on median age of our patient cohort; P=0.041) at the time of 
implantation. Preoperative pad usage and age were also ana-
lyzed as continuous variables using the Mann-Whitney U-test. 
Hereby, the significant impact of preoperative pad usage (P= 
0.009) could be confirmed, while no significant results could be 
observed for patient age (P=0.463). 

Safety
There was one intraoperative complication (5.6%, urethral per-
foration; Clavien-Dindo grade IIIa) during AdVance implanta-
tion. Acute urinary retention occurred in 3 patients (16.7%; 
Clavien-Dindo grade II) after removal of the transurethral Fol-
ey catheter 4 days postoperation. A new transurethral catheter 
was placed in one patient and could be removed after 2 more 
days. Two patients were instructed to perform clean intermit-
tent self-catheterization that could be discontinued 2 weeks 
postoperatively in both cases without any further therapy. There 
were no further complications reported. There were no differ-
ences in terms of postoperative complication rates between the 
AdVance and AdVanceXP male sling. According to VAS, ingui-
nal as well as perineal pain was negligible in the long-term fol-
low-up.

DISCUSSION

The current retrospective single-center study was conducted to 
address the increasing need for evidence regarding the optimal 
treatment of post-TURP SUI. A success rate of 38.9% and a 
cure-and-improved rate of 50.0% in the long-term follow-up 
were found. 
 The strength of this study is the use of multiple validated 
tools to determine the efficacy outcome as well as a long follow-
up period. Postoperative incontinence was measured using dai-
ly pad usage, 24-hour pad testing and the validated ICIQ-SF. 
Quality of life was tested by the validated IQoL score and pa-
tient satisfaction was determined using the validated PGI score. 
A postoperative increase of patients’ quality of life in the long-
term follow-up was found that reached statistical significance 
in the longitudinal analysis. 
 In the current study, several potential associative factors were 
assessed that might contribute to increased success rates. Sig-
nificantly better outcomes were found for patients with a pre-

operative age of ≤71 years. This cutoff value was chosen based 
on the median age of the patient cohort. Thus, the impact of 
patient’s age was analyzed continuously and the statistical sig-
nificance could not be confirmed. It has to be stated that the re-
sults might indicate a more favorable outcome of the AdVance 
or AdVanceXP male sling in younger patients with SUI after 
TUR-P but this hypothesis has to be proven in larger patient 
cohorts. 
 Significantly higher success rates were found in patients who 
needed 4 or fewer pads per day before the implantation. This 
cutoff value is based on the median preoperative pad usage of 
our patient cohort. Since the use of retrourethral transobturator 
male slings is generally only recommended in patients with 
mild-to-moderate SUI, another cutoff value was tested for that 
was based on current frequently used definitions of moderate 
male SUI [3,6,10,22]. No statistically significant impact could 
be observed while using the latter cutoff value (fewer than 6 
pads per day). These results have to be interpreted with caution 
considering the small sample size of the current case series. 
This study’s results are in line with the findings of Collado Serra  
et al. [23] who previously reported that the results of retroure-
thral transobturator male slings may be inversely related to the 
preoperative severity of incontinence after radical prostatecto-
my. 
 Several studies have evaluated the outcome after AdVance 
implantation, and there is currently data up to a maximum fol-
low-up of 39 months available [4,6,7,9-11,24,25]. However, 
none of the aforementioned studies focused on post-TURP 
SUI. Regarding PPI, the longest follow-up after AdVanceXP 
implantation is 2 years in a prospective multicenter study, and 
nearly 3 years in a recent prospective single-center study [8,20]. 
Thus, the current study provides the longest follow-up after re-
trourethral transobturator male sling implantation to date. Re-
garding the long-term outcome after AdVance male sling im-
plantation, Rehder et al. [9] recently published the outcome af-
ter a mean follow-up of 3 years. The authors reported a cured-
and-improved rate of 76.8%. However, in the study by Rehder 
et al. [9], definition of success was based on daily pad usage (no 
pad or one dry safety pad) only. Zuckerman et al. [25] retro-
spectively analyzed 102 patients with PPI and found a 3-year 
cure rate (no pad or one dry safety pad) of 42% and a cure-and-
improved rate of 62%. Wadie [11] studied the outcome of a ret-
ropubic bulbourethral male sling that was designed at Mansou-
ra University and is similar to the AdVance male sling and 
found a dry rate of 85% (based on daily pad usage) after 2 years 
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of follow-up. Notably, the author included 17 patients following 
TURP but did not report a separate subgroup analysis. In addi-
tion, there is also evidence from studies that used stricter defi-
nitions of ‘cure.’ A recent prospective multicenter study that in-
cludes data from 94 consecutive patients after AdVanceXP im-
plantation and a maximum follow-up of 2 years, showed a cure 
rate (defined as ≤5 g in a 24-hour pad test and no pads used) 
of 73.1%. Cure-and-improved rate was 92.7% [8]. In summary, 
one can state that the success rate of the current study is lower 
than the reported cure rates that focus on the treatment of SUI 
after radical prostatectomy. 
 This might be explained by a different pathophysiology de-
termining SUI after TURP and after radical prostatectomy. It 
has been suggested that the method of action of retrourethral 
transobturator male slings after radical prostatectomy is based 
on the repositioning of the posterior urethra, a correction of 
urethral hypermobility, and a venous sealing effect. However, 
after TURP, the dislocation of the posterior urethra and consec-
utive urethral hypermobility is supposedly less weighty. The ve-
nous sealing effect, on the other hand, is probably equally evi-
dent in the post-TURP setting. To obtain good continence re-
sults after AdVance or AdVanceXP sling implantation, an un-
impaired residual sphincter function is crucial. External ure-
thral sphincter lesions are more common after TURP and can 
be caused during the resection itself as well as through constant 
pressure of the resectoscope. These lesions are usually visible 
during the repositioning test and disqualify the patient for Ad-
Vance or AdVanceXP implantation [14]. However, one might 
speculate that minor sphincter lesions that cannot be detected 
during preoperative urethroscopy contribute to the unfavorable 
long-term outcome after TURP as presented in the current 
study. 
 Lastly, these results indicate that complication rates of Ad-
Vance and AdVanceXP male sling implantation are comparable 
after TURP and radical prostatectomy. Notably, there were no 
Clavien-Dindo grades IV and V complications with acute uri-
nary retention being the most frequent complication. 
 The current study is not devoid of limitations. First and fore-
most are the limitations inherent to retrospective analyses. The 
caseload of our study is small compared to current studies in-
vestigating the outcome of the AdVance and AdVanceXP male 
sling in the treatment of PPI. However, to our knowledge, this 
is the first study presenting results particularly after TURP. The 
presented cohort includes patients after AdVance as well as af-
ter AdVanceXP implantation. However, there are currently two 

comparative studies available that show that the efficacy of the 
AdVanceXP sling was not significantly different compared to 
the conventional AdVance sling [19,22]. Despite its limitations, 
the findings of the current study may have an impact on cur-
rent clinical practice. 
 To summarize, the current study is the first to provide a long-
term follow-up of 70 months after retrourethral transobturator 
male sling implantation. It is able to show that successful treat-
ment of TURP-induced SUI with the AdVance or AdVanceXP 
male sling is possible, but success rates seem to be lower than 
for the treatment of SUI after radical prostatectomy and pa-
tients have to be counseled accordingly. Furthermore, this study 
shows that AdVance and AdVanceXP male slings can be safely 
implanted after TURP. Finally, it is shown that patients with a 
preoperative age of ≤71 years who need up to 4 pads preopera-
tively might benefit the most from AdVance or AdVanceXP 
implantation after TURP.
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