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Summary

Objective: To report our experience using
the Argus perineal sling from July 2015 to
April 2018 for male stress urinary incontinence (SUI) after
prostatic surgery. To evaluate the safety, efficacy and healthrelated quality of life in patients undergoing this procedure.
Patients and methods: The positioning of an adjustable bulbourethral male sling provides a perineal incision, exposure of
the bulbospongiosus muscle and the application of the sling
bearing on it with transobturator passage of the two extremities with out-in technique. To modulate the bearing tension on
the urethra, with a rigid cystoscope the Retrogade Leak Point
Pressure is measured, increasing it by 10-15 cm of H20 from
baseline. We retrospectively evaluated the results of this
implant performed by the same operator on 30 patients who
presented post-operative SUI from medium to severe (> = 2
pads/day, pad test at one hour > = 11 g). Mean operative time
and possible intra and postoperative complications were
evaluated. Postoperatively each patient was reassessed
according to the following parameters: number of pads consumed/die, pad tesy at one hour, ICQS-F, any related side
effects.
Results: After the intervention, 21 of 30 patients (70% of the
total) were totally continent (< 1 pad / day, pad test at 1 h <
1-2 g, ICQS-F < 11), out of them 4 required a single adjustment at 3 months in order to achieve this result. 9 of 30
patients (30 %) achieved a clinically significant improvement
without obtaining total continence (mean reduction of the n°
pads/day: -2.5 ± 1 DS; average reduction of the pad test at 1
h: -20 g ± 4 DS; ICQS-F average reduction: -6 points ± 2 DS),
out of them 5 required a 3 month adjustment to obtain these
improvements resulting, 4 needed 2 adjustments resulting
because the first adjustment was not satisfactory and one who
ameliorated from severe to moderate incontinence decided to
live in this clinical condition.
Conclusions: The results of our study show that the positioning of this sling represents a valid treatment for the moderate
and severe post-surgical male SUI. The possibility of adjusting
the tension of the sleeve in a "second look" makes the intervention adaptable according to the results obtained. Only multicentric clinical trials on larger series would clarify and eventually confirm the clinical benefits of this sling in post-surgical
male SUI.
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INTRODUCTION

Stress urinary incontinence (SUI), defined according to
International Continence society (ICS) as leakage from the
urethra synchronously with exertion/effort or sneezing/coughing (1), can be listed within iatrogenic complications following different prostatic surgeries.
This condition represents a major issue since it has been
proven that its occurrence negatively impacts patients’
quality of life (QoL), leading to withdrawal from social
activities (2-6) and affecting primary disease treatments
outcomes (7, 8).
In these cases, according to different surgical technique
implemented, the incidence of male SUI widely ranges,
showing 0-2% rate following benign prostatic surgery
and 5-35% after radical prostatectomy (RP) (9, 10). These
high differences in SUI incidences can be due to a wide
variation within different continence definitions, variable diagnostic evaluation, inclusion/exclusion criteria
and type of surgical procedures performed among available literature evidence (11). It is important to remember that the incidence of this disorder will also depend
on the general condition of the patient before surgery
(26). This can change the risk that each individual
patient will have to develop post-operative IUS.
According to the European Association of Urology (EAU)
guidelines, surgical treatment is recommended when initial conservative treatments (i.e. floor muscle training,
biofeedback and behavioral modifications) failed.
Artificial urinary sphincter (AUS, AMS 800®, American
Medical Systems, USA) represents the gold standard to
treat SUI, achieving continence rate of 59-90% with high
patient satisfaction and best long-term outcomes (10,
12-14). Nevertheless, mechanical failure, infection or
erosion have been documented within 25% at 10 years
(15). Implantation of male sling either fixed (Advance®,
American Medical Systems, Minnetonka, MN, USA) or
adjustable (ARGUS®, Promedon SA, Cordoba, Argentina;
REEMEX®, Neomedic International, Barcelona, Spain;
ATOMS®, Agency for Medical Innovations A.M.I., Feldkirch,
Austria) has been considered an option for surgical treatment of SUI following prostatic surgery (13). Even if the
AUS demonstrated superior long-term outcomes, slings
are attractive to patients since these devices showed sev-
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eral advantages: absence of mechanical parts, no need for
device training, immediate efficacy and no need to cycle
device before micturition (16).
Argus® (Promedon SA; Cordoba, Argentina) adjustable
male sling system is a minimally invasive device developed to treat male SUI and to achieve urinary continence. The possibility of intraoperative adjustments and
postsurgical readjustments represent its main advantage
allowing the necessary coaptation of the bulbar urethra,
with low tension, reaching the needs of each patient and
at the same time minimizing risks of erosion, ischemia
and urine retention.
The aim of the present study was to report our preliminary results with the implementation of Argus male perineal sling for male SUI after prostatic surgery. To this
purpose, we evaluated efficacy, safety and patients’
health-related QoL outcomes in our retrospective cohort
of patients suffering from SUI.

MATERIALS

AND METHODS

The following analysis represents a single-center study in
which 30 men who underwent male Argus sling implant
as treatment for SUI following prostatic surgery were retrospectively reviewed from July 2015 to April 2018.
The study received formal Institutional Review Board.
Written informed consent was obtained from all enrolled
patients. Patients were informed about the opportunity
for AUS implantation as well as risks and benefits of the
Argus sling positioning, including the possible need of
additional surgeries over the time.
All patients were suffering from moderate to severe SUI as
result of prostatic surgery as follows: 23 (76.7%) post
Radical Prostatectomy (RP), 5 (16.7%) post RP followed by
adjuvant Radiotherapy (RT), 1 (3.3%) post transurethral
resection of the prostate (TURP) and 1 (3.3%) post Holmium
laser enucleation of the prostate (HoLEP) (Table 1). Three
out of 30 patients (10%) had previously undergone an
adjustable non-circumferential constrictor that was simultaneously explanted during the sling placement.
All patients presenting with persistent moderate to
severe SUI (≥ 2 pads/day, pad Test at one hour ≥ 11 g) for
> 1 year after surgery, despite conservative treatments,
were enrolled in our study.
Patients previously diagnosed with urethral stricture,
bladder neck sclerosis and/or bladder overactivity were
excluded.
All procedures were performed by the same single surgeon. According to Romano et al, the technique was previously described (17).
Table 1.
Causes of SUI and previous surgery characteristics
of the 30 men who underwent male Argus sling implant.
Parameter
RP
RP+RT
TURP
HoLEP

Number (%)
23 (76.7)
5 (16.7)
1 (3.3)
1 (3.3)

RP = Radical Prostatectomy; RT = Radiotherapy; TURP = transurethral resection of the prostate;
HoLEP = Holmium laser enucleation of the prostate.
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The positioning of the ARGUS sling (Promedon SA,
Cordoba, Argentina) consisted in a perineal incision followed by exposure of the bulbospongiosus muscle and
the application of the sling bearing on it with transobturator passage of the two extremities with out-in technique. Two vials of Gentamicin 80 mg were distributed
at the level of the exposed tissues following the 3 incisions and always after positioning the sling. To modulate
the bearing tension on the urethra, with a rigid cystoscope (Optic 0°) the Retrogade Leak Point Pressure was
measured, increasing it by 10-15 cm of H20 from baseline without exceeding 40 cm of H20.
All patients were evaluated at baseline before surgery,
and then every 3 months for 2 years.
Pre-operative assessment included: number of pads
used/day; pad-test at one hour (mild SUI < 10 g, moderate between 11 and 50 g, severe > 50 g); administration of
the International Consultation on Incontinence Questionnaire
- Short Form (ICQS-F) (pathological value > 11, score 021); cystoscopy (to assess the presence and extent of the
sphincter deficiency and to exclude post-surgical neck
sclerosis or urethral stricture); urodynamic examination.
Mean operative time and possible intra and post-operative complications were collected.
Post-operatively each patient was evaluated according to
the following parameters: number of pads used/day, padtest at one hour, ICQS-F, any related side effects.
We defined patients as either totally continent if they
were using no pads to 1 security pad/day or a urinary
leakage of < 1-2 g at 1 h, or with a significant improvement if there was a reduction of > 50% in number of
pads used/day or urinary leakage at 1 h.

RESULTS

Overall, 30 men with median age of 73.5 years (range 5179) undergone our male sling implant and were evaluated
with a median follow-up of 13.5 months (range 3-24).
Results reported are those obtained from the last follow-up
visit of each patient. Surgical procedures were carried out
within median operative time of 58 minutes (range 38-95)
and no intraoperative complications were reported.
Postoperatively 21 out of 30 patients (70%) were totally
continent (< 1 pad/day, pad-test at 1 h < 1-2 g, ICQS-F
< 11); of these 4 (13.3%) required a single adjustment of
the sling 3 months after the intervention in order to
achieve continence. Nine out of 30 patients (30%) found
a clinically significant improvement in their continence,
with a mean reduction of the number of pads used/day of
-2.5 ± 1, a mean reduction of the pad-test at 1 h of -20 ±
4 g and a mean reduction of ICQS-F of -6 ± 2 points. Out
of these, 5 (16.7%) required single adjustment of the sling
at 3 months to obtain this result, while 4 (13.3%) needed
2 revisions (at 3 and 6 months, respectively) since they
were not satisfied after the first adjustment. All of these 9
patients presented with a severe pre-operative SUI (> 5
pads/die, pad-test at 1 h > 50 g, ICIQ-SF score 21), and
5 out of 9 were previously submitted to RT. The mean
operative time for surgical revisions (increase of sleeve
tension on the urethra) was 35 ± 8 min.
Early post-operative complications to report included:
difficulties in emptying the bladder, which occurred in 3
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patients (10%) and resolved spontaneously within 18
days (range 14-21); perineal and/or inguinal pain, which
occurred in 17 patients (56.6%) and was conservatively
managed with the use of NSAIDs (none required sling
removal) within a maximum of 45 days (range 18-45).

DISCUSSION

Male SUI almost exclusively recognizes prostatic surgery
as a leading cause responsible for the majority of the
cases. Injuries of the distal urethral sphincter are the basis
of the pathophysiology of this form of incontinence.
TURP, Holep and open adenomectomy give relatively low
1-year incontinence rates achieving 1% at 12 months
after surgery (18). On the contrary RP has a higher percentage of risk, especially in elderly patients and associated with pelvic radiation or a previous TURP (14). Ficarra
et al in their recent systematic review found that the mean
continence rates at 12 months were 89-100% for patients
treated with Robotic-assisted laparoscopic prostatectomy
(RALP) and 80-97% for patients treated with radical
retropubic prostatectomy (RRP) (19). A prospective controlled non-randomized trial of patients undergone RP in
14 centers using RALP or RRP showed an incontinence
rate of 21.3% and 20.2% at 12 months for RALP and RRP
respectively (OR 1.08, 95%CI: 0.87-1.34) (20).
Regardless of the considered studies it seems that
increased surgical experience has lowered the complication rates of RP and improved cancer cure (21). The
placement of an AUS represents today the first line treatment for male SUI. Despite it is the most established surgical procedure, with a high degree of patients’ satisfaction and success (59-90%), it has shown a risk of revision
due to mechanical failure, infection or erosion of 25% at
10 years (15). According to these considerations, over the
last decade, a raising interest in male sling to treat SUI has
been developed. In 2007, Rehder and Gozzi published
their pilot study on the use of AdVance®, transobturator
fixed sling which aimed to re-establish the anatomical
position of the external sphincter (22, 23). In order to
avoid overcorrection and to enable the sling to adapt to
functional or anatomical changes in the patients,
adjustable systems have been developed. The ARGUS system has become a valid option since it has countless
advantages: minimally invasive approach, no exposure of
the urethra, average learning curve and, above all, the
possibility of adjusting the tension of the sleeve on the
urethra, which allows us to "customize the sling" for each
type of urinary incontinence.
In our series the percentage of patients with total postoperative continence was 70% with a median follow-up
of 13.5 months. This percentage is similar to those
reported by the current literature. Hubner WA et al.
demonstrated a total continence rate of 79.2% in their
101 patient series after a 2.1 year mean follow-up (24).
Romano SV et al. obtained 73% of continence rate in 48
patients after a mean follow-up of 7.5 months (17).
Regarding readjustments of the sling tension, the extreme
ease and the reduced operating time reported in our series
(mean operative time 35 ± 8 min), make this treatment
extremely personalized and adaptable to each single case.
In the present study, post-operative sling adjustments

(one or more) were necessary in 43.3% of patients, due
to either persistence of incontinence or patient’s dissatisfaction. This percentage is higher than those experienced
by Romano SV et al. (4 cases, 8%) and Hubner WA et al.
(39 cases, 38.6%) (17, 24).
The most frequent complication experienced in our
patient series was inguinal and/or perineal pain (56.6%
of patients), which has always been transient and never
required explant of the device.
Interestingly, in our study, none of the cases experienced
erosion and/or infection of the sling that required
removal of the device. This data significantly differs from
other available evidences in which infection and device
removal rates of the sling are 5.4-8% and 10-15%,
respectively (24, 25). This result could be explained by
several factors: 1. the sling was opened only after the
needle has passed through the obturator foramen; 2. the
routinary use of 2 vials of Gentamicin 80 mg for each
operation; 3. the positioning of the sling was always performed by the same operator who already had therefore
a considerable experience.
In men who underwent adjuvant pelvic RT, the efficacy of
the sling is unclear and results in the literature are still
conflicting. Hubner et al in their series with 22 radiated
men reported a good success rate of 90.9% (20 of 22
patients were dry) and a sling explantation rate of 9.1% (2
of 22 patients) (24); differently, Bochove-Overgaauw and
Schrier in a series of 13 radiated men found a significantly worse success rate (15%, 2 of 13 patients) and sling
explantation rate (27%, 4 of 15 patients) (25). In our
study all 5 cases with a prior RT found a clinically significant improvement in their continence, thus demonstrating
the feasibility of this surgery also in radiated patients.
Several limitations of our study should be acknowledged. Our sample size was limited to 30 cases, thus
affecting clinical deducible implications from our analysis. The design of the present study is retrospective without a control arm for comparison. All surgical procedures
were performed by a single experienced urologist and
results may be a related to the surgical skills of the surgeon and may not be similar for naïve operators. Our follow-up does not allow an evaluation of efficacy and complications occurred 24 months after surgery, thus a
longer follow-up should be necessary to report efficacy
and safety data over the time.

CONCLUSIONS

Results from our study show that implantation of this
type of sling represents a valid option to treat moderate
and severe post-surgical male SUI. The technique by not
providing exposure to the urethra minimizes the risk of
iatrogenic damage, erosion and infection of the device
and is feasible in radiated patients, especially if performed by experienced surgeons. On the other hand, the
possibility to adjust postoperatively the tension of the
sleeve makes the intervention adaptable according to the
obtained results, thus achieving better patients’ compliance and continence rate. Only multi-centric clinical trials with a larger cohort of patients could clarify and eventually confirm the clinical benefits of this sling in postsurgical male SUI.
Archivio Italiano di Urologia e Andrologia 2020; 92, 1

9

Cotugno_Stesura Seveso 06/04/20 17:39 Pagina 10

M. Cotugno, D. Martens, G. Pirola, M. Maggi, C.D. Pastizzaro, M. Potenzoni, B.M.C. Rocco, S. Micali, A. Prati

REFERENCES

1. Abrams P, Cardozo L, Fall M, et al. The standardisation of terminology in lower urinary tract function: report from the standardization sub-committee of the International Continence Society.
Urology. 2003; 61:37-49.
2. Fosså SD, Bengtsson T, Borre M, et al. Reduction of quality of life
in prostate cancer patients: experience among 6200 men in the
Nordic countries. Scand J Urol. 2016; 50:330-337.
3. Wagner TH, Patrick DL, Bavendam TG, et al. Quality of life of
persons with urinary incontinence: development of a new measure.
Urology 1996; 47:67-71.
4. Powel LL. Quality of life in men with urinary incontinence after
prostate cancer surgery. J Wound Ostomy Continence Nurs. May
2000; 27:174-178.
5. Sciarra A, Gentilucci A, Salciccia S, et al. Psychological and functional effect of different primary treatments for prostate cancer:
A comparative prospective analysis. Urol Oncol. 2018; 36:340.e7340.e21.

A randomized controlled trial comparing transurethral resection of
the prostate, contact laser prostatectomy and electrovaporization in
men with IPB: analysis of subjective changes, morbidity and mortality. J Urol. 2003; 169:1411-6.
19. Ficarra V, Novara G, Rosen RC, et al. Systematic review and
meta-analysis of studies reporting urinary continence recovery after
robot-assisted radical prostatectomy. Eur Urol. 2012; 62:405.
20. Haglind E, Carlsson S, Stranne J, et al. Urinary incontinence
and erectile dysfunction after robotic versus open radical prostatectomy: a prospective, controlled, nonrandomised trial. Eur Urol.
2015. 68:216.
21. Augustin H, Hammerer P, Graefen M, et al. Intraoperative and
perioperative morbidity of contemporary radical retropubic prostatectomy in a consecutive series of 1243 patients: results of a single
center between 1999 and 2002. Eur Urol. 2003; 43:113.
22. Rehder P, Gozzi C. Transobturator sling suspension for male urinary incontinence including post radical prostatectomy. Eur Urol.
2007; 52:860-6.

6. Maggi M, Gentilucci A, Salciccia S, et al. Psychological impact of
different primary treatments for prostate cancer: A critical analysis.
Andrologia. 2019; 51:e13157.

23. Rehder P, Gozzi C. Re: surgical technique using AdVance sling
placement in the treatment of post-prostatectomy urinary incontinence. Int Braz J Urol. 2007; 33:560-1.

7. Cornu JN, Sèbe P, Ciofu C, et al. Mid-term evaluation of the transobturator male sling for post-prostatectomy incontinence: focus on
prognostic factors. BJU Int. 2011; 108:236-40.

24. Hubner, W.A, Gallistl H, Rutkowski M, et al. Adjustable bulbourethral male sling: Experience after 101 cases of moderate-tosevere male stress urinary incontinence. BJU Int. 2011; 107:777-82.

8. Stothers L, Thom DH, Calhoun EA. Urinary incontinence in men.
Urologic diseases in America. US department of Health and Human
Services, Public Health Service, National Institutes of Health,
National Institute of Diabetes and Digestive and Kidney Disease.
Available at: <http://kidney. niddk.nih.gov/statistics/uda/Urinary_
Incontinence_in_Men-Chapter06.pdf>.

25. Bochove-Overgaauw DM, Schrier BP. An adjustable sling for the
treatment of all degrees of male stress urinary incontinence:
Retrospective evaluation of efficacy and complications after a minimal followup of 14 months. J Urol. 2011; 185:1363-8.

9. Aagaard MF, Khayyami Y, Hansen FB, et al. Implantation of the
argus sling in a hard-to-treat patient group with urinary stress
incontinence. Scand J Urol. 2018; 52:448-452.

26. Padilla-Fernández B, Virseda-Rodríguez ÁJ, Valverde-Martínez
LS, et al. Influence of secondary diagnoses in the development of urinary incontinence after radical prostatectomy. Arch Ital Urol
Androl. 2017; 89:34-38.

10. Kirkeby HJ, Nordling J. Urinary incontinence after prostatic surgery. Danish Medical Journal. 2007; 169:1910-1912.
11. Bauer RM, Bastian PJ, Gozzi C, Stief CG. Postprostatectomy
incontinence: all about diagnosis and management. Eur Urol. 2009;
55:322-33.
12. Trost L, Elliott DS. Male stress urinary incontinence: a review of
surgical treatment options and outcomes. Adv Urol. 2012;
2012:287489
13. Thuroff JW, Abrams P, Andersson K-E, et al. EAU guidelines on
urinary incontinence. Eur Urol.Urol. 2011; 59:387-400.
14. Herschorn S, Bruschini H, Comiter C, et al. Surgical treatment
of stress incontinence in men. Neurourol Urodyn. 2010; 29:179190.
15. Abrams P, Andersson KE, Birder L, et al. 4th International
Consultation on Incontinence. Recommendations of International
Scientific Committee: Evaluation and treatment of urinary incontinence, pelvic organ prolapse and fecal incontinence. Neurourology
and Urodynamics. 2019; 29:213-240.
16. Welk BK, Herschorn S. The male sling for post-prostatectomy
urinary incontinence: a review of contemporary sling designs and
outcomes. BJU Int. 2012; 109:328-44.
17. Romano V, Metrebian SE, Vaz F, et al. An adjustable male sling
for treating urinary incontinence after prostatectomy: a phase III
multicentre trial BJU Int. 2006; 97:533-9.
18. Van Melick HH, Van Venrooij GE, Eckhardt MD, Boon TA.

10

Archivio Italiano di Urologia e Andrologia 2020; 92, 1

Correspondence
Michele Cotugno, MD (Corresponding Author)
mikcot88@libero.it
Daniel Martens, MD
dmastens@ausl.pr.it
Pastizzaro Carmelo Destro, MD
pdestro@ausl.pr.it
Michele Potenzoni, MD
mpotenzoni@ausl.pr.it
Andrea Prati, MD
aprati@ausl.pr.it
Dipartimento Chirurgico, U.O.C di Urologia, Ospedale di Vaio-Fidenza,
Fidenza (Italy)
Giacomo Pirola, MD
gmo.pirola@gmail.com
Martina Maggi, MD
martina.maggi@uniroma.it
Dipartimento di Chirurgia Generale e specialistica, U.O.C Urologia,
Ospedale di Arezzo, Arezzo (Italy)
Bernardo Maria Cesare Rocco, MD
bernardo.rocco@gmail.com
Salvatore Micali, MD
smicali@unimore.it
Dipartimento di Chirurgia Generale e Specialità Chirurgiche, U.O di Urologia,
Azienda Ospedaliero-Universitaria di Modena, Modena (Italy)

