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Background: Fixed and adjustable male slings for the treatment of male urinary stress incontinence became
increasingly popular during the last decade. Although fixed slings are recommended for the treatment of
mild to moderate stress urinary incontinence, there is still a lack of evidence regarding the precise indication
for an adjustable male sling. Furthermore, there is still no evidence that one type of male sling is superior
to another. However, both, adjustable and fixed slings, are commonly utilized in daily clinical practice. This
current investigation aims to evaluate the differences between fixed and adjustable male slings regarding
indications, complication rates and functional outcome in the treatment of male stress urinary incontinence
in current clinical practice.

Methods: A total of 294 patients with a fixed and 176 patients with an adjustable male sling were evaluated
in a multicenter single arm cohort trial. Data collection was performed retrospectively according the
medical record. Functional outcome was prospectively analyzed by standardized, validated questionnaires.
Descriptive statistics was performed to present patient characteristics, complication rates and functional

outcome. A chi2-test for categorical and independent t-test for continuous variables was performed to
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identify heterogeneity between the groups and to correlate preoperative characteristics with the outcome. A

P value <0.05 was considered statistically significant.

Results: Patients with higher degree of urinary incontinence (P<0.001) and risk factors such as history

of pelvic irradiation (P<0.001) or prior surgery for urethral stricture (P=0.032) were more likely to receive

an adjustable MS. Complication rates were comparable except for infection (P=0.009, 0 vs. 2.3%) and

pain (P=0.001, 1.7% vs. 11.3%) which occurred more frequently in adjustable slings. Functional outcome

according validated questionnaires demonstrated no differences between fixed and adjustable male slings.

Conclusions: Adjustable male slings are more frequently utilized in patients with higher degree of

incontinence and risk factors compared to fixed slings. No differences could be identified between functional

outcome which may imply an advantage for adjustability. However, pain and infection rates were significantly

higher in adjustable MS and should be considered in the decision process for sling type.
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Introduction

Over the last decade, male slings (MS) for the treatment of
male stress urinary incontinence (SUI) became increasingly
popular (1). In general, sling surgery is a procedure with
limited peri- and postoperative complications (2,3). The
most frequent complications are postoperative urinary
retention and perineal pain (2) and the overall cure and
improvement rates are described between 9% to 91.6%
(3,4). A sling procedure is recommended for mild to
moderate urinary incontinence (5) although successful
application has also been demonstrated in severe urinary
incontinence (6).

MS are available as fixed and adjustable devices. As fixed
slings seem to have demonstrated a gradual loss of efficacy
over time, the idea of adjustability is the supplement of a
compressive component to the relocating effect of the sling.
Therefore, the regulation of the urethral closure pressure
can be better adjusted to the individual patients’ needs.
Although clinical results from some cohort trials exist,
randomized controlled trials are pending (3). So far, only one
randomized study with a limited patient population exist (7)
and furthermore, one prospective trial leaving the choice for
an adjustable sling to the patient is available (8). Thus, the
choice for a specific MS type depends predominantly on the
surgeons’ preference and experience. No evidence exists that
adjustability offers an additional benefit over other types of
slings or one sling is superior to another (5).

In order to compare the current indications and outcomes
of fixed and adjustable MS in clinical daily practice, we
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investigated the complication rates and effectiveness of
fixed and adjustable male slings in a multicentre cohort
study. We present the following article in accordance with
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tau-19-852).

Methods

The study was approved by the local ethics committee of
Frankfurt university hospital (ethic vote number 442/13).
We conducted a multicenter single arm cohort study
including a total of 470 patients who have received a fixed
or adjustable MS for male stress urinary incontinence in the
study centers between 2010 and 2012. Patients were enrolled
retrospectively in Germany and Austria, thus, selection
criteria for a fixed or adjustable sling was not standardized.
Baseline characteristics, perioperative data and complication
rates were collected retrospectively according the medical
record. Standardised and validated questionnaires were
prospectively completed by the patients at time of
enrolment. A signed informed consent was mandatory
for this investigation. The following questionnaires were
used: “Incontinence — Quality of Life” (9) (I-QoL; scale:
0-100, a higher score represents better QoL), “Patient
Global Impression — Improvement” (10) (PGI-I; range
1-7, very much better to very much worse), “International
Consultation on Incontinence Questionnaire — Short Form”
(11,12) (ICIQ-SF; range: 0-21, 0: no incontinence, 1-5:
slight, 6-12: moderate, 13-18: severe, 19-21: very severe),
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Table 1 Patients’ baseline characteristics compared between fixed and adjustable slings
Variable Fixed slings Adjustable slings P value
Age, years, mean + SD (range) 69.4+6.8 (49-100) 69.9+6.8 (48-84) 0.529
BMI, kg/m?, mean + SD (range) 27.5+3.8 (18.2-38.4) 27.3+3.1 (20.9-36.9) 0.610
Weight of the 24 h-pad test, g, mean + SD (IQR) 313.1+286.9 (5-1,200) 471.7+533.4 (15-3,500) 0.124
Number of pads preoperative, mean + SD (IQR) 3.8+2.2 (1-15) 5.8+2.7 (1-20) <0.001*
Grade of incontinence, mean + SD (IQR) 1.9+0.5 (1-3) 2.3+0.5 (2-3) <0.001*
Origin of incontinence, n (%) -

Radical prostatectomy 279 (94.9) 157 (89.2)

TUR-Prostate 15 (5.1) 16 (9.1)

Brachytherapy 0 1(0.6)

Prostate adenomenucleation 0 2(1.1)
Diabetes mellitus, n (%) 37 (12.6) 35 (19.9) 0.033*
History of pelvic irradiation, n (%) 34 (11.6) 40 (22.7) 0.001*
Prior surgery for SUI, n (%) 17 (5.8) 40 (22.7) <0.001*
Prior surgery for urethral stricture, n (%) 41 (13.9) 38 (21.6) 0.032*

*, significance P<0.05.

“Verbal Rating Scale of Pain” (VRS; range 0-10, a higher
score represents more pain). Furthermore, the number of
pads used per day and a 24-hour pad test were evaluated.
Complications were evaluated according the Clavien Dindo
Classification (13). Results were compared between the
fixed and adjustable MS group. Functional outcome of
fixed and adjustable MS group was additionally correlated
with the confounders grade of incontinence (1-3), history
of pelvic irradiation and prior surgery for urethral stricture
disease. Additional subgroup analysis was performed in case
of significant differences between the groups to identify
confounder by utilized device. Quantitative variables were
not grouped. Missing data have been handled in an available
cases analysis approach.

Statistical analysis

Statistical analysis was performed by IBM SPSS (Armonk,
New York, United States) Statistics Version 22 for
Macintosh. Descriptive statistic was applied for presentation
of population characteristics, complication rates and
outcome. A chi’-test for categorical and independent
t-test for continuous variables was performed to identify
heterogeneity between the groups. Correlations of
baseline categorial variables with continence outcome were
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performed by the chi’-test. A significance level of 5% was
determined.

Results

A total of 294 (62.6%) patients received a fixed and 176
(37.4%) an adjustable MS. In the fixed MS group, 109
(37.1%) and 185 (62.9%) patients had an AdVance or
AdvanceXP (Boston Scientific, Marlborough, Massachusetts,
US) respectively. In the adjustable MS group, 127 (72.2%)
patients presented with an Argus classic or Argus-T
(Promedon, Cordoba, Argentina) and 49 (27.8%) with
an ATOMS (AMI, Feldkirch, Austria). The baseline
characteristics are presented in Table 1. Prior surgeries for
SUI included other MS, bulking agents, ProAct (Uromedica,
Plymouth, US) or artificial urinary sphincters.

The mean operation time (P=0.036; 75.9 vs. 70.3 minutes)
was significantly longer for adjustable slings. Furthermore,
significantly more intraoperative complications occurred in
adjustable slings (P<0.001, 0.3% wvs. 10.2%). In subgroup
analysis of adjustable MS, intraoperative complications
occurred only in Argus classic (P<0.001) which included
17 perforations of the urinary bladder and one prolonged
operation time due to scarred tissue. Regarding fixed sling,
only one prolonged operation time because of scarred tissue
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Table 2 Postoperative complications in comparison between fixed and adjustable slings

Variable Fixed slings Adjustable slings P value
Clavien Dindo grade I, n (%)

Bleeding 0 2(1.1) 0.067

Urinary retention 23 (7.8) 13 (7.4) 0.863
Clavien Dindo grade Il, n (%)

Impaired wound healing 2(0.7) 5(2.8) 0.061

DeNovo Urge 22 (7.5) 6 (3.4) 0.071
Clavien Dindo grade lll, n (%)

Urethral erosion 0 1(0.6) 0.196

Infection 0 4 (2.3) 0.009*
Clavien Dindo grade | and Ill, n (%)

Pain 5(1.7) 21 (11.9) <0.001*

*, significance P<0.05.

was reported. Postoperative complication rates according
Clavien Dindo classification (13) are demonstrated in Tible 2.

Infection occurred only in adjustable slings (P=0.009).
In subgroup analysis of adjustable MS, no differences
between Argus or ATOMS regarding infection rates
could be identified (P=0.579). In three patients, Argus
had to be removed completely and one patient with the
ATOMS presented with infection of the port which had
to be temporarily removed. Moreover, significantly more
patients with an adjustable sling reported postoperative
pain (P<0.001). In subgroup analysis of adjustable slings,
more patients with Argus-T reported pain in comparison to
Argus classic or ATOMS (P<0.001, 43.8% vs. 5.3% vs. 4.1%
respectively).

Explantation occurred in 5 (1.7%) and 7 (4.0%) patients
with fixed or adjustable MS group respectively (P=0.130).
Argus-T had to be removed in two patients due to persistent
SUI and pain and in one patient due to washer-dislocation
which impeded further adjustment of the sling. Argus
classic was removed in one patient due to urethral erosion
and in two patients due to infection. another. Unilateral
transection of the sling had to be performed in four patients
with a fixed sling due to hypercontinence with recurrent
acute urinary retentions. One fixed sling had to be removed
due to dislocation of the sling.

Follow-up
Follow-up was available in 126 (42.9%) patients with fixed
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and 78 (44.3%) with adjustable MS. The mean follow-up
time was 41.4+13.5 months for fixed and 36.9+13.3 months
for adjustable slings (P=0.421). Change of the continence
device or additional secondary fixed MS due to persistent
or recurrent incontinence occurred in 17 (5.8%) patients
with fixed and 16 (9.1%) patients with adjustable MS.
In fixed slings, nine patients received an additional fixed
sling (Advance, AdvanceXP), three patients an adjustable
MS (Remeex, Argus, Phorbas), five patients an artificial
urinary sphincter and one patient underwent cystectomy
with incontinent diversion because of recurrent urethral
strictures. In adjustable slings, 11 patients received an
artificial urinary sphincter and five patients a distinct
adjustable MS (ATOMS, Argus).

Regarding functional outcome, no differences in ICIQ-
SE, I-QoL (Figure 1) or PGI-I could be identified between
adjustable and fixed slings (7able 3). There was no significant
difference concerning the recommendation of the operation
to a friend (P=0.523) or the willingness to repeat the surgery
(P=0.797).

The mean pain rates were significantly higher in
adjustable slings according the VRS of pain (Z7able 3). The
mean difference in pain according VRS were 0.8, 0.5,
0.3 and 0.5 points regarding perineal (Figure 2), genital,
symphyseal and inguinal pain respectively. In subgroup
analysis, no significant differences could be identified
between the devices.

Furthermore, no correlation between PGI-I and grade of
incontinence (P=0.460), prior urethral stricture (P=0.450) or
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Figure 1 Comparison of the Incontinence Quality of Life Score and Subscales between fixed and adjustable slings.

a history of pelvic irradiation (P=0.427) could be identified
in the adjustable MS group. In the fixed MS group, worse
PGI correlated significantly with a history of urethral
stricture disease (P=0.002). There was no correlation
between a history of pelvic irradiation (P=0.589) or grad of
incontinence at baseline (P=0.509).

Discussion

The present study investigated the differences in selection
criteria, complication rates and outcome in comparison
between fixed and adjustable MS for the treatment of male
SUI in clinical daily practice. Although the indications
for a fixed or an adjustable MS may be different in clinical
practice, to our knowledge, only one randomised study
with a limited patient population exist (7). There is still
no evidence that one sling is superior to another and the
additional benefit of adjustability remains unclear (5).

In preoperative selection criteria, we could demonstrate
that patients with risk factors such as diabetes mellitus,
history of pelvic irradiation, and prior urethral stricture
disease are more likely to receive an adjustable male
sling rather than a fixed sling. Furthermore, adjustable
slings were more frequently offered secondary to prior

© Translational Andrology and Urology. All rights reserved.

failed surgical treatment of male SUI and even offered
to patients with failed artificial urinary sphincter. This
raises the question if whether or not this may imply a
negative impact on the outcome of adjustable slings.
Recent studies demonstrated low complication rates for
male slings in general including adjustable male slings
and the only independent risk factor for explantation
was a history of pelvic irradiation (2). This is consistent
with recent studies of fixed (6) or adjustable slings (14),
reporting successful utilization even in patients with risk
factors or high degree of incontinence. These results
are consistent with the current trial which demonstrated
comparable complications rates and functional outcome.

A problem with comparability between fixed and
adjustable slings is the definition of the degree of urinary
incontinence. Although, most studies suggest adjustable
slings for moderate to severe and fixed slings for mild
to moderate incontinence, the definitions vary widely.
Depending on the study, the definition is either clinical
according to the Stamey-classification, pad use per day (14)
or by urine loss in the 24 h-pad test (4). This implies a wide
variety of incontinence degrees with different outcomes
depending on the used definition. In the present study, the
clinical definition by Stamey and the 24 h pad test were
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Table 3 Results of the questionnaires in comparison to fixed and adjustable slings

Variable Fixed slings Adjustable slings P-value
ICIQ-SF score, mean (SD) 8.0 (5.6) 8.6 (4.8) 0.444
I-QoL score, mean (SD)
Subscales, mean (SD) 84.5 (22.4) 84.1 (21.2) 0.897
Avoidance and limiting behaviour 30.0 (8.0) 30.4 (7.7) 0.376
Psychosocial impacts 36.0 (9.4) 34.8 (9.4) 0.415
Social embarrassment 18.5 (5.8) 19.2 (6.1) 0.784
PGI-I, mean (SD) 2.2(1.5) 1.7 (1.0 0.059
Better, (%) 81.5 93.4
No change, (%) 9.7 3.9
Worse, (%) 8.9 2.6
IPSS, mean (SD) 5.1 (0.5) 4.4 (0.5) 0.574

VRS Pain, mean (SD)

Perineum 0.3 (0.9) 1.1 (1.5) <0.001*
Genitals 0.3(0.8) 0.8(1.3) 0.002¢
Symphysis 0.2 (0.5) 0.5(0.9) <0.001*
Inguinal groin 0.2 (0.7) 0.7 (1.1) <0.001*
Number of pads/day, mean (SD) 1.5(1.4) 1.5(1.3) 0.751
24 h pad test, g, mean (SD) 54.9 (151.3) 66.6 (163.5) 0.681

ICIQ-SF, International Consultation on Incontinence Questionnaire — Short Form; I-QoL, Incontinence — Quality of Life; PGI-I, Patient Global
Impression of Improvement; IPSS, International Prostate Symptome Score; VRS, Verbale Rating Scale of Pain. SD, standard deviation. *,
significance P<0.05.
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Figure 2 Perineal pain according the verbal rating scale of pain.
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included. The discrepancy according Stamey classification
was marginal (1.9 vs. 2.3). The 24 h pad test did not
demonstrate significant preoperative differences but there
was a tendency for higher urine loss and larger range of
urinary incontinence degree in adjustable slings. This could
be interpreted in favor for adjustable slings since outcome
was comparable although more risk factors were present.

The mean operation time for the adjustable MS was
significantly longer, however, the mean difference was
merely five minutes. The importance of this statistical
difference may therefore be negligible in routine practice.
Interestingly, intraoperative complications occurred
in particular with the Argus classic due to bladder
perforation during implantation. This might be referred
to the learning curve of the surgeon or due to a particular
higher risk in the retropubic route. This complication
has been described before (15,16) and maybe explained
by perivesical scarring or even change of bladder position
after radical prostatectomy. Nevertheless, the perforations
were all identified and revised intraoperatively and besides
prolonged postoperative catheterisation, no further
treatment was necessary.

In postoperative complications, pain and infection rates
were significantly higher in patients with adjustable male
slings. The infections were localized at the adjustment
site or at the sling arm itself. Nevertheless, infections
are generally rare and the total amount of infections was
2.3% which is in line with other studies (2). Furthermore,
the results may be underpowered due to the low patient
number affected by infection. Regarding postoperative pain,
Argus-T was particularly more frequently associated with
pain which might be referred to the transobturator route
and the rigid material. Nevertheless, in long term follow up
this difference was not present anymore.

Pain at follow-up was significantly higher for adjustable
MS. However, taking into account all anatomical sites
(perineum, inguinal groin, genitals, symphysis) the mean
difference amongst fixed and adjustable MS was reported
between 0.8 and 0.3. This raises the question whether
or not this difference arises a clinical impact for decision
making in the choice for the sling type. However, in two
patients the Argus had to be even removed due to persistent
pain and unchanged SUI, hereby presenting a high impact
for individual cases.

In the prospective analysis of the present study, no
significant differences could be identified regarding quality
of life, 24 h pad test, pad use or satisfaction rate between

© Translational Andrology and Urology. All rights reserved.
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fixed and adjustable slings. Considering, that patients who
received an adjustable sling presented significantly more
often risk factors for failure, this may imply an advantage
for adjustability. Furthermore, adjustability may be an
advantage in the long term in case of distension of the sling
arms. This is consistent with a different trial evaluating
the satisfaction and incontinence rates in comparison of
Argus und AdVance in a smaller cohort with 44 patients (8).
A randomized prospective trial evaluating the outcome
of AdVance vs. Argus identified significant differences in
the 24 h-pad test although satisfaction rates and quality of
life were comparable (7). Nevertheless, only 22 patients
were included and therefore the results most probably are
underpowered.

We acknowledge current limitations in our study with
a partially retrospective design and a mid-term follow up.
Even though the multi-institutional character of the present
study reflects routine practice, it involves inhomogeneous
patient cohorts and operation techniques. Furthermore,
selection criteria for fixed and adjustable sling was not
standardized. Nevertheless, all involved institutions are
experienced in the treatment of urinary male incontinence
and therefore represent the current standard of care.
Besides, in our opinion, the strengths of the current
study are the multicenter character which reflects the
actual results of clinical daily practice in Germany and
Austria. The results are therefore of importance for the
interpretation in routine practice.

In conclusion, patients with risk factors and a higher
degree of urinary incontinence are more likely to be offered
an adjustable MS. In comparison between adjustable and
fixed MS, no significant differences in functional outcome
and quality of life could be identified. Considering the
wider indication for adjustable slings, adjustability may
imply an advantage over fixed sling. However, infection
as well as pain rate were significantly higher in adjustable
slings implying a significant impact for the patient. Hence,
adjustable male slings may be in favor in patients with risk
factors and higher degree of urinary incontinence at the
cost for higher risk for pain and infection. However, there is
still uncertainty regarding the significance of adjustable MS
in patients with mild urinary incontinence.
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