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Abstract
Purpose  Midurethral slings are a well-established treatment option in women suffering stress urinary incontinence. Various 
different products and methods are used, therefore, the aim of our study was to compare two inside-out retropubic slings 
(TVT exact® vs. RetroArc®) inserted in two different ways regarding perioperative and mid-term outcomes.
Methods  In this prospective randomized controlled non-inferiority multicentre trial, primary endpoint was postoperative 
cure rate, both objective (negative cough test) and subjective (absence of leakage during physical activity using the UDI-6 
questionnaire). Secondary endpoints were patients’ satisfaction (Likert scale; ICIQ-UI-SF questionnaires). In addition, intra-
and postoperative complications were evaluated. The TVT®-group was operated with an empty bladder, a 18 CH catheter 
was used with a straight inserter as instructed. Patients randomized into the RetroArc®-group were operated without inserter 
leading to a reduced catheter size (14 CH), bladder was filled (200 ml) during the procedure.
Results  Of the 303 women, 152 were randomized to the TVT® and 151 to the RetroArc® operation. At 3 months, n = 288 
(95.0%) and at 12 months n = 229 (75.6%) were assessed. In postoperative objective cure the RetroArc®-procedure was 
not inferior to TVT® (p = 0.144). In subjective cure, however, the TVT exact® procedure achieved significant better results 
(TVT® 76.1%, RetroArc® 54.3%, p = 0.002). Perioperative complications were in majority voiding difficulties and lower 
after the TVT exact®-procedure.
Conclusions  Retropubic sling procedures are safe and successful to treat female stress urinary incontinence. However, dif-
ferent materials and techniques result in differences between outcomes also experienced surgeons should be aware of.

Keywords  Bladder inserter · Cough test · Operative variations · Retropubic sling · Stress urinary incontinence · Tension-
free vaginal tape

Introduction

The introduction of the tension-free vaginal tape (TVT), 
a midurethral sling supporting the urethra in women with 
stress urinary incontinence (SUI), revolutionized the surgi-
cal treatment of this common condition [1]. After 20 years 
we have good evidence of success rates around 80–90% and 
the perioperative complications are commonly known [2, 3].

With the introduction of the sling, its inaugurator, Profes-
sor Ulmsten, also provided a detailed cook-book-like instruc-
tion, which made this operation a standardized procedure 
[1]. This step-by-step-instruction included an intraoperative 
cough test to avoid postoperative retention. Another aspect 
was to reduce iatrogenic injury by emptying the bladder and 
using urethral inserter during the procedure to lateralize the 
urethra and bladder.
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The TVT® (Gynecare, Ethicon Inc., Johnson & Johnson, 
Somerville, NJ, USA) is at present gold standard of a ret-
ropubic midurethral tension-free sling commonly used in 
women’s SUI surgery [4, 5]. Nonetheless, with the over-
abundance of products and the fast-changing medical prod-
uct industry it is essential to conduct well-designed clinical 
studies before integrating new products into the surgeons’ 
portfolio. At the time of our trial design, RetroArc® (AMS, 
Minnetonka, MN, USA) was available as a retropubic 
sling with the recommended mesh quality (polypropylene, 
macroporous) [4, 5]. However, the RetroArc®-sling has a 
higher elasticity compared to the TVT®-sling, and also the 
needles are of a different thickness and differ in its covering. 
These differences in the sling material and variance in the 
surgical technique may affect the outcomes and thus, should 
be assessed.

Therefore, the aim of this prospective randomized non-
inferiority-trial was to compare RetroArc®-sling to the 
golden standard TVT regarding their immediate, i.e., periop-
erative and mid-term outcome. In addition, the surgical pro-
cedure with special regards to the benefit of urethral inserter 
and an empty bladder and its variations was analyzed.

The trial was designed according to the requested stand-
ards proposed by IUGA [6].

Materials and methods

This is a prospective randomized controlled non-inferiority 
trial with three participating centers (Department of Uro-
gynecology, German Pelvic Floor Centre, St. Hedwig Hos-
pital, Berlin, Germany; Department of Womenʼs Health, 
University Hospital of Tuebingen, Germany; Department 
of Obstetrics and Gynecology, Helsinki University Hospital, 
Finland). Women were consecutively enrolled opting for sur-
gical treatment of SUI with a suburethral sling. Recruitment 
period was 04/2014–01/2016, follow-up visits were sched-
uled at three and 12 months. Patients were randomized into 
two groups by closed, non-transparent envelopes in order of 
recruitment.

All participating surgeons were beyond their learn-
ing curve for retropubic slings and familiar with the 
TVT®-procedure. It was mandatory to have performed five 
RetroArc®-procedures before participating.

Inclusion criteria were defined as legal age and the ability 
for an informed consent. SUI had to be diagnosed both clini-
cally (positive cough test) as well as in urodynamic testing. 
Regarding urodynamics, only patients with pure SUI and a 
bladder capacity > 300 ml were included. Surgical therapy 
had to be indicated as defined in national and international 
guidelines [4, 5].

Women with a clinical and urodynamic diagnoses of 
overactive bladder syndrome (detrusor contractions during 

cystometry) were excluded as well as women with pelvic 
organ prolapse greater or equal POP-Q stage II [7]. A history 
of any surgical incontinence procedure, radio-, anticoagula-
tion or immunosuppressive therapy was an exclusion criteria 
as well.

Primary endpoint was the postoperative cure rate (on 
every follow-up examination), both objective cure, defined 
by negative cough test with filled bladder and subjective 
cure, defined by the absence of leakage during physical 
activity using the UDI-6 questionnaire [8].

Secondary endpoints were patients’ satisfaction using 
a Likert scale and the ICIQ-UI-SF questionnaire [9, 10]. 
In addition, intra- and postoperative complications such as 
blood loss, signs of infection, bladder-, urethra or bowel per-
foration, thromboembolic complications, post void residual 
volumes and interventions, intraoperative and postoperative 
pain measured on a Visual Analog Scale (VAS), operating 
time, and length of hospital stay were evaluated.

Ulmsten used the urethral inserter to push urethra and 
bladder to the contralateral side for injury protection and 
described palpation of the urethra for better estimation of 
urethral length and sling positioning.

TVT exact®-group was operated with an empty bladder, a 
18 or 20 Charrière catheter was used with a straight inserter 
as instructed. Patients randomized into the RetroArc®-group 
were operated without inserter which can lead to a reduction 
in catheter size. Bladder was filled (200 ml). Both groups got 
local infiltration of a mixture of Lidocaine 0.5%/Adrenaline 
1:250,000 for hydrodissection up to the retropubic space.

There were variations of operative procedures in the 
three centers: Helsinki and Tuebingen both performed the 
operation under local anesthesia to include the intraopera-
tive cough test; Helsinki until just a drop of urine leakage 
was detectible, Tuebingen placed the sling until there was 
just no leakage visible. In Berlin majority of patients were 
operated under general anesthesia, therefore, none of them 
did the cough test.

The postoperative care also varied within centers. The 
Finnish study group measured residual volumes after the 
first time patients went to urinate. Patients were released 
home with postvoid residual of < 200 ml. In Germany, ret-
ropubic sling procedure is an inpatient procedure, patients 
usually stay one to two nights. To reduce swelling, some 
patients get a transurethral catheter for 12 h followed by 
instruction for bladder training and regular check-ups.

Statistical analysis

For power calculations we used a one-sided equivalence test. 
Success rate of TVT exact® is 90% and we aim to prove 
non-inferiority of RetroArc®-procedure (significance-level 
α = 0.05) using limit of equivalence of δ = 0.10 (P2 = 80% 
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is to be tolerated) with 80% power (β = 0.20); thus, 111 per 
treatment group was needed.

Based on these assumptions, 140 patients were included 
in each treatment group, total 280 patients; with a corre-
sponding drop-out rate of 26%. The relative high drop-out 
rate is due to secondary analysis of the endpoints (success 
rate with no signs or symptoms of SUI) after surgical proce-
dure. The expected drop-out rate at 1 year after the operation 
procedure was 10% (123 in each treatment group/arm, 246 
total).

Differences and its significances were tested using Fish-
er’s exact T test, Chi-square test, T test and/or Wilcoxon 
rank-test (depending on distribution of parameters).

To analyze postoperative cure rates adjusted odds ratios 
(OR) including logistic regression to consider further con-
founders were used.

Ethical approval

The study was approved by the local ethical committee (Eth 
12/13), the study follows the CONSORT guidelines [11, 12].

Results

A total of 303 women were randomized with 151 in the 
TVT® arm and 152 in the RetroArc® arm. Table 1 shows 
centers’ distribution. Patient characteristics and preoperative 
data on subjective and objective SUI are shown in Table 2.

At 3 months and at 12  months n = 288 (95.0%) and 
n = 229 (75.6%), respectively, of the data/women were 
available. Regarding the objective outcome parameters 
(Table 3) there was a tendency towards favoring the TVT 
exact®-procedure, however, the differences did not reach sig-
nificance. The TVT exact® procedure achieved significantly 
better results in both ICIQ-UI-SF and UDI-6 questionnaires 
(Table 3).

The complications are shown in Table 4. We found sig-
nificant less pain on a VAS in patients operated with the 
RetroArc®-method.

There were no bowel or urethra injury, or postoperative 
infection or impaired healing. One uncomplicated bladder 

lesion occurred (RetroArc®-group), without prolonged treat-
ment or hospitalization. Three Patients (TVT exact®n = 1, 
RetroArc®n = 2) had retropubic hematoma resulting in surgi-
cal revision, one requiring blood transfusion.

Of the Finnish patients, n = 8 patients showed > 100 ml 
residual (27.6%), n = 19 patients  100 ml residual. n = 1 
patient required surgical intervention day 14 after surgery. 
Patients of the Tuebingen-group showed least postoperative 
urinary retention, measured the day after surgery (n = 4, 
3%). Berlin had n = 26 (18.7%) patients with postvoid resid-
ual > 100 ml, evaluated on day two after surgery.

The RetroArc®-group suffered from outlet obstruction 
and reoperation in a significant higher number (3.4% reop-
eration, 17.5% postvoid residual > 100 ml) compared to 6.0% 
of residual > 100 ml in the TVT®-group. Transient catheri-
sation occurred in n = 7 (4.7%) TVT®-group versus n = 17 
(11.3%) RetroArc®-group (p = 0.035).

Intervention for postvoid residual does not influence 
patients’ satisfaction; Table 5 shows descriptive follow-up 
data of patients after intervention due to urinary retention.

Discussion

In this prospective randomized controlled trial, we present 
data of a large group of women with SUI treated with two 
different midurethral slings with intraoperative variation in 
technique. Our results showing after 12 months an objec-
tive cure rate of 92% (TVT exact®) and 85.8% (RetroArc®), 
respectively, are in line with previous data [13].

Interpretation of main findings

Regarding our primary endpoints, there were no statistically 
significant differences between the RetroArc® and the TVT 

Table 1   Patients’ distribution regarding center and surgical technique

N = 303 (100%) TVT® RetroArc®

152 (50.2) 151 (49.8)

Tuebingen (n = 135, intraoperative cough 
test: tape adjustment till no leakage)

72 63

Helsinki (n = 29, intraoperative cough test: 
tape adjustment till leakage)

15 14

Berlin (n = 139, no intraoperative cough test) 65 74

Table 2   Patient characteristics: preoperative SUI-data (SEST: supine 
empty stress test)

IQR interquartile range: (25–75%percentile)

TVT® RetroArc® p value

Age mean (IQR) 51 (43–76) 57 (33–81) 0.014
Parity > 1 n (%) 145 (96) 141 (93.4) 0.445
Previous prolapse surgery n 

(%)
32 (21.1) 35 (23.2) 0.656

Current smoker n (%) 21 (14) 25 (16.6) 0.53
BMI mean (IQR) 25.4 (22–49) 25.7 (23–27) 0.717
Pre-operative urinary incontinence
 Cough test positive (N = 303) 
n (%)

152 (100) 151 (100) 1

 SEST positive n (%) 106 (70.2) 102 (68.0) 0.68
 ICIQ-SF total mean (IQR) 12 (11–14) 12 (11–14) 0.953
 UDI-6 total mean (IQR) 16 (14–17) 16 (14–17) 0.308
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Table 3   Summary of objective and subjective results

IQR interquartile range: (25–75%percentile)
*p value, Chi-square test if no other indicated

Parameter 3 months follow-up (Nmax=288) 12 months follow-up (Nmax=229)

TVT® (Nmax=144) RetroArc® (Nmax=144) p value* TVT® (Nmax=113) RetroArc® (Nmax=116) p value*

Cough Test positive, % (n/N) 6.9 (10/144) 13.9 (20/144) 0.054 8.0 (9/112) 14.2 (16/113) 0.144
Objective cure rate, % (n/N) 93.1 (134/144) 86.1 (124/144) 0.054 92.0 (103/112) 85.8 (97/113) 0.144
UDI-6: “Leakage related to 

physical activity” ≥ 1, % (n/N)
13.2 (19/144) 30.6 (44/144) < 0.001 23.9 (27/113) 45.7 (53/116) 0.001*

Subjective cure rate % (n/N) 86.8 (125/144) 69.4 (100/144) < 0.001 76.1 (86/113) 54.3 (63/116) 0.002*
ICIQ-UI-SF total, median (IQR) 0 (0–4) 2.5 (0–7) 0.004a 0 (0–5) 4 (0–8) 0.004*a

ICIQ-UI-SF: “Leaks when you 
cough or sneeze”, % (n/N)

4.9 (7/144) 16.0 (23/144) 0.002 10.6 (12/113) 26.7 (31/116) 0.002*

Likert scale ≤ 1, % (“much bet-
ter”) (n/N)

88.6 (117/132) 81.8 (108/132) 0.117 88.5 (100/113) 79.3 (92/116) 0.059

Table 4   Perioperative results 
and complications

IQR interquartile range: (25–75%percentile); the following adverse events did not occur in this study sam-
ple (blood loss > 200 ml, infection, urethral and bowel perforation, thromboembolic complications) (up to 
two nights is regular hospitalization time after sling procedure in Germany)
*p value, Chi-square test if no other indicated
a Wilcoxon-ranksum test
b Fisher’s exact test

Parameter TVT® (Nmax = 144) RetroArc® 
(Nmax = 144)

p value*

Blood loss 0–50 ml 148 151 0.083
Blood loss 50–200 ml 3 0 0.083
Bladder perforation 0 1 0.315
Retropubic hematoma resulting in surgical revision 1 2 0.51
Post void residual volume (> 60 ml) 22 32 0.119
Sling loosening 1 5 0.97
Suprapubic catheterization 0 3 0.81
Postoperative pain (VAS 0–10) 2 (1–3) 1 (0–2) 0.0117
Operating time 20 (15–23) 20 (15–25) 0.328
Prolonged hospitalization> two nights after surgery 8 18 0.038*

Table 5   Follow-up data of patients which received immediate intervention for postoperative urinary retention

Parameter 12 months follow-up

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Sling loosening Yes Yes Yes Yes Yes Yes
Intermittent suprapubic catheter No No Yes Yes No Yes
Cough test Negative Negative Positive Negative Negative Negative
Postvoidal residual volume No Yes (150 ml) Yes (100 ml) No No No
UDI-6: “Leakage related to physical activity” (1 = 

no leakage)
1 1 3 1 1 2

ICIQ-UI-SF total 1 0 14 5 0 3
ICIQ-UI-SF: “Leaks when you cough or sneeze” 0 1 1 0 0 1
Likert scale satisfaction (1–10) 1 1 1 1 1 1
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exact® group, indicating non-inferiority. However, in the 
secondary endpoints, the RetroArc® treatment was inferior 
to the TVT exact® operation.

Our aim was to compare a new product to the well-estab-
lished golden standard in order to evaluate if a “similar” 
product would be non-inferior. Furthermore, we wanted to 
compare the different techniques used with the products. 
Despite our good experiences with the TVT exact® we were 
interested in expanding our sling portfolio and furthermore, 
economical pressure warrant reducing costs.

Even though during the follow-up period RetroArc® 
was withdrawn from the market [14–16], we believe that 
our results are important to women that have received the 
product, as well as for future development of new products.

Complications

Complication rates in both groups were small and are in line 
with international register-studies indicating that both meth-
ods are safe surgical procedures to treat female SUI [17–20].

Retropubic hematoma is a rare but known risk with ret-
ropubic sling operation. In our study, retropubic hematoma 
occured only three times. Although this can potentially be 
a very serious complication, when detected and dealt with 
immediately it can be resolved without sequelae [21], as 
was the situation with our patients. Bladder perforation is a 
typical learning curve incident ranging up to 20% in the first 
50 slings operated [22, 23]. Nonetheless it can be classified 
similar to retropubic hematoma regarding its lack of long-
term effect on quality of life after appropriate and immediate 
dealing with it [21]. Whilst all surgeons in this trial were 
very experienced in the TVT exact®-procedure they had not 
performed as many RetroArc®-slings. This could have had 
an influence on the bladder lesion that occurred during the 
first three RetroArc®-procedures performed in the study and 
thus, highlights the relationship of the learning curve not 
only to new techniques but also to new products.

Surgical variations

Regarding variations of the surgical technique, the urethral 
inserter does not seem to have an influence on urethral 
injury. As described by Ulmsten [1] he is also using the 
catheter with the inserter to detect the bladder neck region 
and bring the sling to the correct position. We found this as 
feasible without inserter just using a blocked catheter. Not 
using the inserter gives us the opportunity to reduce catheter 
size, which can be necessary in some patients.

Challenging the cook-book of having an empty bladder 
being pushed contralateral to prevent lesions showed the 
feasibility of performing the operation with a filled bladder. 
We first started to place the devices with a filled bladder 
after having perforated the bladder. After detection during 

intraoperative cystoscopy, we would usually replace the 
device keeping the bladder filled. With the results of this 
study, we now use this variation in patients having had previ-
ous surgery in the retropubic space. This variation can offer 
protection for bowel perforation.

Despite differences between the two techniques there was 
no difference in mean operation time. Subjectively (with 
remarks the surgeons were asked to give) RetroArc®-Kit 
seemed to be less easy to apply compared to TVT. How-
ever, this was likely not clinically relevant since we presume 
that in general surgeons are familiar with the transvaginal 
inside-out-technique.

The needles in RetroArc® are of a different design com-
pared to the TVT®/TVT exact®: thicker and the absence of a 
cover around the metal might result in less friction explain-
ing less postoperative pain.

As described in other publications there are various 
anaesthetical options, ranging from local anesthesia to 
regional and general anesthesia [23]. Our data support all 
available options nonetheless we advise not to use regional 
(spinal) anesthesia after we had a delayed detection of ret-
ropubic hematoma due to the prolonged anesthetic effect.

The difference between both groups in blood loss 
might be of the same reason as the reduction in pain in the 
RetroArc®-group, with less friction of the needles, however, 
with bleeding below 200 ml this finding seems not to be of 
clinical relevance.

Postoperative voiding dysfunction

The cough test was modified based on clinical experiences 
(from placing it as tight as no leakage occurred to just a 
dropwise leakage is  detectable) without being revised lead-
ing to a greater variety of this former standardized operation 
technique. Critics state the lack of evidence for this maneu-
ver; surgical condition is not comparable to physical stress 
in real life. Interestingly, we found the least numbers of post-
void residual occurred when the sling was applied using the 
cough test until no leakage is detected, opposite to the center 
which let patients cough to just detect a dropwise leakage, 
with a high number of (uncomplicated) transient voiding 
problems. These results show the low predictive value of the 
intraoperative cough test. We presume the artificial situation 
of coughing in a supine position in the surgery room is not 
reflecting day-to-day-life. Kang et al. found a significantly 
increased urinary retention in their sample when the cough 
test was used as proposed by Professor Ulmsten [1]. Without 
the cough test, they reported no cases of post void residual 
[24].

We analyze and discuss postoperative voiding dysfunc-
tion in greater detail, since this complication is handled 
controversial internationally but is of great interest for the 
patients` care. Persistent postvoid residual may have a major 
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impact on quality of life. Surgical intervention for postop-
erative outlet obstruction was performed in 1.9% of our 
patients, which is within the range of published numbers: 
2.3% Finnish, 1.4% Austrian register study, other reports 
have up to 7% of persistent voiding dysfunction [25–27].

In both groups most voiding dysfunction resolved 
without intervention. However, the high number in the 
RetroArc®-group is concordant to 20% retention during 
learning curve reported earlier [23].

In addition to the statistical difference it seems of high 
clinical relevance showing that a new product has a learn-
ing curve. It is likely that this influence is not only caused 
by the technique itself but also by material quality as elas-
ticity and width. Novara et al. found in their meta-analysis 
a better outcome (parameter: reoperations, voiding dif-
ficulties) for transvaginal (inside out) slings compared to 
pubovaginal slings [21], with our findings it is as likely 
differences in mesh quality causing the problems as surgi-
cal technique. Surgeons should be aware of this fact. Even 
with fixed criteria for quality of medical devices there 
seems to be a variety in quality and handling resulting in 
learning-curve-complications.

This awareness promotes standards for each procedure 
and avoidance of change to often between different products. 
It is also promoting collaboration with industry and support-
ing them with our knowledge and requirements. A stand-
ardized approach is not only a protection of complications 
due to a learning curve but also provides a well-grounded 
teaching practice.

Since outlet obstruction is a risk of the suburethral sling 
procedure resulting in reoperation in 1–4% [26] over a 
period of up to several month of insufficient conservative 
treatment it is of great interest to determine patients with 
persistent residual volume better. Ideally this leads to a sur-
gical intervention restoring full bladder emptying earlier.

The national medical system determines the standard of 
care. The Finnish study group measured residual volumes 
after 1–2 h after the operation, which has been the first time 
patients went to urinate. If they were able to urinate with 
postvoid residual of < 200 ml they were released home. 
Therefore, there was a high number of measured residual 
volumes without clinical relevance due to the quite short 
time interval after the intervention itself. Patients in Ger-
many usually stay over one to two nights. Some of them get 
a catheter for one night to reduce swelling, followed by a 
period of bladder training. Others leave the operating room 
without catheter. In either case, there is still enough time 
within 24–48 h after surgery to evaluate postvoid residu-
als. This practice results in less postvoid residual volume 
measured on day one or two after surgery. In addition, in 
case there is a significant residual volume, patients requiring 
further intervention can be detected immediately. In contrast 
to possible problems caused by a delayed reaction there is 

the risk of intervene to early having unnecessary procedures. 
With the presented data we can show that early interven-
tion does not reduce the one year success rate of retropubic 
slings. Whether or not postsurgical mild voiding difficulties 
cause longer term problems need to be analyzed further.

Strengths

One of the strengths of this study is its prospective rand-
omized multicenter design, allowing a detailed analysis of 
primary and secondary endpoints, clearly defined prior to 
the start. Whereas many studies have reproduced the well-
established cure rates suburethral slings can achieve in the 
treatment of SUI in women, it was the aim of this study, 
not only to reproduce these cure rates, but also to define the 
significant value of an alternative product, prior to its inclu-
sion into our SUI treatment portfolio. This should be the 
common approach for any new product. In addition, since 
the original step-by-step procedure of the TVT operation 
[1] has never been reviewed, potential intraoperative varia-
tions of the technique were subject to analysis. These varia-
tions could be shown to be feasible, allowing the surgeon to 
include these variations whenever necessary.

Limitations

Nevertheless, several limitations need to be addressed. 
First, regarding age distribution, even with performing a 
randomized controlled trial there was a significant differ-
ence in the two treatment arms. Women being operated on 
with the RetroArc® method were significantly older. How-
ever, since age is not known to be a relevant risk factor for 
lower cure rates in the published literature, this difference 
might be of less clinical relevance. Song et al. could not 
show any differences in different age groups regarding over-
all cure rates [28]. Another limitation is the combination 
of different material and different surgical technique in two 
arms only. The authors are aware of the fact, that a four-arm 
design (TVT® with and without filled bladder and inserter 
vs. RetroArc® with and without filled bladder and inserter) 
could have eliminated a potential bias. However, we are 
confident that variation and material can be distinguished 
in our two-arm design. Finally, even after the RetroArc® 
being no longer available, there is still a plurality of available 
and commonly used retropubic slings. Besides the fact that 
publishing these data goes along with ethical principles of 
publication processes, this study highlights the importance 
of critical questioning before expanding or changing the 
medical device portfolio.

In addition, describing the intraoperative variations 
can be clearly separated from the withdrawal of one of the 
products.
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Female sexual function and quality of life is of major 
importance, as described by Elzevier et al. [29]. Unfortu-
nately, we did not specifically ask for these items besides 
our primary and secondary endpoints. Ongoing and future 
projects will include both quality of life and female sexual 
outcome. In addition, clitoral blood flow measurements 
could have helped to gain more insights in female sexual 
function after surgery for SUI as described by Matarazzo 
et al. and Caruso et al. [30, 31].

In summary, the retropubic sling procedure is a safe and 
successful procedure to treat female stress urinary inconti-
nence. However, there is an influence of different products 
on the outcome also experienced surgeons must be aware 
of. Despite this learning-curve-bias which is likely to have 
influenced this study, we can show that variations of the 
original cook-book are feasible and may be used if clini-
cally appropriate offering individual treatment options. 
Whenever new products are developed, their use should 
be based upon strong evidence rather than business plans. 
Intra-and postoperative complications are rare and with 
good standards to handle them still leading to good results.
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