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Purpose: Male stress urinary incontinence (SUI) has detrimental and long-lasting effects on patients. Management of this condition is
an evolving field with multiple options for surgical treatment. We sought to review the pre-operative evaluation, intra-operative
considerations, post-operative care, and future directions for treatment of male SUI.

Methods: A literature review was performed using the PubMed platform to identify peer-reviewed, English-language articles
published within the last 5 years pertaining to management of male stress urinary incontinence with an emphasis on devices currently
on the market in the United States including the artificial urinary sphincter (AUS), male urethral slings, and the ProACT™ system.
Patient selection criteria, success rates, and complications were compared between the studies.

Results: Twenty articles were included in the final contemporary review. Pre-operative workup most commonly included demonstra-
tion of incontinence, PPD, and cystoscopy. Definition of success varied by study; the most common definition used was social
continence (0—1 pads per day). Reported rates of success were higher for the AUS than for male urethral slings (73-93% vs 70-90%,
respectively). Complications for these procedures include urinary retention, erosions, infections, and device malfunction. Newer
treatment options including adjustable balloon systems and adjustable slings show promise but lack long-term follow-up.
Conclusion: Patient selection remains the primary consideration for surgical decision-making for management of male SUI. The
AUS continues to be the gold standard for moderate-to-severe male SUI but comes with inherent risk of need for revision. Male slings
may be a superior option for appropriately selected men with mild incontinence but are inferior to the AUS for moderate and severe
incontinence. Ongoing research will shed light on long-term results for newer options such as the ProACT and REMEEX systems.
Keywords: AdVance sling, AdVance XP sling, artificial urinary sphincter, male stress incontinence, male urethral sling, ProACT,
REMEEX sling, Virtue sling

Introduction

Urinary incontinence affects 19.3% of US males, with 4.6% of men experiencing stress urinary incontinence (SUI). The
majority of SUI is iatrogenic, due to radical prostatectomy (RP), pelvic radiation, and surgical management of benign
prostatic hyperplasia (BPH).' Radical prostatectomy has the highest risk of SUI, with rates of 5-72% being recorded.”
This wide variability has been attributed to surgical technique, surgeon experience, differing definitions of incontinence,
and length of follow-up, amongst other reasons.’ Primary radiation for prostate cancer and outlet procedures causes SUI
much less commonly with rates reported as 6-7% and 1-5%, respectively.*”

Stress urinary incontinence has a significant emotional and financial impact, affecting daily living and quality of life
(QOL).® Incontinence has been associated with weight gain, decreased sexual activity, depression, anxiety, and lack of
interest in leaving one’s home.” From a financial perspective, SUI yields both direct and indirect costs. The direct costs —
including cost of pads, diapers, clamps, and doctors’ visits — are estimated at 3.8 billion annually in the US.* Additional
indirect costs include time off work, disability leave, and early retirement.” While the exact magnitude of indirect cost is
not known, it is estimated that about 40% of patients with SUI will request time off work directly related to their

incontinence. '’
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Conservative options for management of SUI include behavioral therapy, pads, condom catheters, and various
clamps.!' When these methods fail, patients turn to surgical options, with urethral slings and the artificial urinary
sphincter (AUS) accounting for the vast majority of procedures performed in the United States. Newer FDA-approved
options include the ProACT (Uromedica Inc., Plymouth, MN, USA) adjustable balloon system and the REMEEX
(Neomedic, Terrassa, Barcelona, Spain) adjustable sling. Given the heterogeneity of this population with regard to
degree of stress incontinence, radiation history, and comorbidities, there is no “one size fits all” approach. Rather, the
decision of which device to utilize is a nuanced one that relies on open discussion between the patient and surgeon.'>'?
In this narrative review, we sought to review the initial workup, surgical decision-making, and outcomes of the most
popular devices on the market in the US today. Additionally, we have provided commentary based on our extensive,
16-year experience with the AUS and AdVance urethral sling at a tertiary referral center, including pearls from pre-
operative workup to intra-operative tips and tricks for success.

Methods

A comprehensive literature review was conducted using the PubMed platform to identify peer-reviewed articles
published in the last 5 years on the management of male SUI with an emphasis on devices currently FDA-approved
and available in the US. IRB approval was exempt due to the nature of the study. Keywords included “male stress
incontinence”, “artificial urinary sphincter”, “male urethral sling”, “AdVance sling”, “AdVance XP sling”, “Virtue sling”,
“REMEEX sling” and “ProACT”. A summary of search methodology is summarized in Figure 1. Non-English language
articles and those pertaining to devices not currently on the market in the US were excluded. Also excluded were any
articles including female patients and review articles.

Each article was reviewed by three separate authors (WS, MV, BF) between August 2022 and April 2023. Articles
were primarily evaluated for definition of success, reported success rates, and reported complete continence (“cure”

rates. Secondary outcomes included complications, reintervention rate, and follow-up period.

Evaluation of Stress Incontinence

Initial evaluation of incontinence is centered on determination of etiology (stress, urge, or mixed). Patient reports of
leakage while coughing/sneezing indicate stress incontinence, while urgency and frequency raise the question of an urge
component. Voiding diaries may also be helpful to identify frequency patterns. Overflow incontinence can be ruled out

109 AUS/Sling/ProACT

l— 39 articles >5 yrs old

70 articles < 5 yrs old

l— 16 systematic reviews

54 Peer-reviewed
articles

26 articles missing success rates or not about

8 ProACT articles C—— l— AUS/Sling

20 AUS/Sling articles with success rates

| S

6 AUS articles 2 AUS/Sling 12 Sling articles

Figure | Literature selection criteria.
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using in-office post-void bladder ultrasound. Stress incontinence can be elicited by standing cough test (SCT) which is
easily performed in the office setting. In our practice, we do not obtain urodynamics to assess bladder dynamics on all
patients; however, others do.'® If patient history suggests a significant urge component, then we recommend an empiric
trial of anticholinergic or beta-3 agonist to address these symptoms prior to addressing the stress component.

The next step is to stratify the severity of SUI. While this is commonly assessed by patient-reported pads per day
(PPD), there are distinct limitations to this method including patient recall bias, differing size and absorbency of pads and
degree of saturation at time of exchange.'*"'>'® Obtaining 24-hour pad weights provides a more objective measurement;
however, this can be cumbersome to both patients and office staff.'” As an alternative, we have utilized the standing
cough test in our own practice in order to provide an objective display of SUI and to assist with severity stratification.
Degree of leakage is then categorized according to the Male Stress Incontinence Grading Scale (MSIGS) as seen in
Figure 2, which ranges from 0 (no incontinence) to 4 (early, persistent stream with cough).'® This rapid, objective test has
been shown to correlate well with 24-hour pad weight measurements and is easy to perform in a clinical setting.'®

In patients with history of radical prostatectomy, cystoscopy should be performed to rule out bladder neck contracture. If
present, bladder neck contracture should be managed first, with SUI being addressed only after ensuring stability of the bladder
neck.'” ! There is currently no consensus on duration of stability that must be ensured prior to addressing SUI, with some
authors advocating AUS placement as early as 12 weeks after bladder neck contracture intervention.>**> While we find that most
patients with concurrent bladder neck contracture and stress incontinence are most appropriate for artificial sphincter placement,
occasionally a patient is a candidate for sling surgery. In this instance, we would wait a similar period of time to ensure bladder
neck stability.

Management Options for Stress Incontinence

Patients should always be counseled regarding non-operative interventions available. These range from the use of various
pads, to condom catheters, to incontinence clamps. The latter have been shown to be quite effective at stopping urine
leakage but vary widely in design and can be uncomfortable to some patients.”* For men who desire surgical interven-
tion, options currently available in the US include male slings, adjustable balloon devices, and the artificial urinary
sphincter. Bulking agents have been studied for men with SUI but are currently not recommended by the AUA guidelines

Grade Definition Proposed management
. x4
0 Leakage by history but not on exam Sling
. x4 .
1 'x&. ) Delayed drops only Sling
¢
¢
. x4
2 -t Early drops, no stream Sling
¢
¢
(X X
3 - ¢, S’,m Drops initially, delayed stream AUS
“ =
. x4
4 = ———=p — Early and persistent stream AUS

Figure 2 Standing cough test (SCT) scoring by the Male Stress Incontinence Grading Scale.
Note: Reproduced with permission from Shakir NA, Fuchs JS, McKibben M), et al. Refined nomogram incorporating standing cough test improves prediction of male
transobturator sling success. Neurourol Urodyn. 2018;37(8):2632-2637. © 2018 Wiley Periodicals, Inc.'®
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due to poor response. Decision of which method to pursue is a nuanced one, and depends on the severity of SUI, patient
history and comorbidities, and patient preference.

Devices Currently Available in the US
The Artificial Urinary Sphincter

The first modern multi-component artificial urinary sphincter was developed by F. Brantley Scott in 1973. In 1980, the
AMS 800™ (AMS, Minnetonka, MN, USA) was introduced, and remains the gold standard for management of
refractory SUI to this day.”> *® This device has undergone a number of modifications over the intervening decades to
increase device reliability, from the introduction of kink-resistant tubing in 1987 to the addition of antibiotic coatings in
2008.%° The modern-day AMS 800 consists of a urethral cuff, pressure regulating balloon (PRB), and pump.*® Various
cuff sizes and PRBs are available, with each component being chosen intra-operatively based off patient measurements
and joined using the proprietary Quick Connect™ system.>°

Pressure regulating balloon placement and design have evolved over time. The PRB was traditionally placed in the
Space of Retzius (SOR). While this remains a common practice, SOR placement has rarely been associated with
catastrophic complications given proximity to vasculature, bowel, and the bladder — especially at the time of revision
surgery.”' Ectopic PRB placement, first described by Wilson in 2001, offered an alternative, virgin space for PRB
placement in patients with a potentially hostile abdomen.>**! However, early experiences with this approach were
marred by reports of balloon herniation, bothersome palpability, and pain.* Today, however, surgeons may select from
a variety of PRB placement locations including high submuscular, low submuscular, lateral retroperitoneal, and of course
traditional SOR placement.>* > At our institution, we prefer high submuscular placement, which we now perform in all
patients via a counter-incision, allowing precise balloon placement under direct vision and minimizing variability in
reservoir location. Adjunctive maneuvers may also be performed such as trans-fascial fixation which virtually eliminates
the possibility of PRB herniation.**

While the modern-day AUS has been shown to be effective for all levels of SUI, its use tends to be reserved for those
with moderate-to-severe incontinence, where it has been shown to outperform slings.'* It also remains the procedure of
choice for patients with history of pelvic radiation, despite worse continence outcomes and higher revision rates when
compared to patients without such history.*® Patient selection and counseling remain key to success. In the office, patients
must demonstrate the cognitive ability and dexterity to operate the scrotal control pump.®’ Patients must also understand
that the goal of the device is to improve but not necessarily cure the incontinence. In fact, although 73-93% of patients
achieve “social continence”, defined as 0—1 PPD, only around 15-20% of patients achieve “cure” or the ability to live
completely pad-free (Table 1).*** Even so, satisfaction rates remain high at 95%, with 90% choosing to undergo the
procedure again and 96% recommending the device to a friend or family member.*’

Perioperative reasons for AUS failure predominately include urinary retention and infection. Retention may occur in
up to 31% of patients, most commonly resolving with temporary catheter placement.> Patients with persistent retention
are best served with suprapubic tube placement to avoid prolonged catheterization. Since the advent of antibiotic-
impregnated devices in 2006, rates of AUS infection have decreased drastically, with contemporary rates of infection
ranging from 0.5% to 10.6%.%”** Interestingly, however, the only two studies to directly evaluate the impact of
InhibiZone™ on infection found no significant effect.*’* Infection may occur early (within 6 weeks of surgery) or in
delayed fashion (after 6 weeks) and is more common in patients with diabetes mellitus, smoking history, and those on
anticoagulants.**** Regardless of timing, infection mandates urgent device removal. Infection may occur concurrently
with cuff erosion, which also requires device explant. Risk factors for erosion include history of pelvic radiation,
hypogonadism, hypertension, diabetes, and prolonged indwelling catheter duration, among others.*

Overall device survival of the AUS is around 90% at one year, 74—80% at five years, 57% at ten years, and 41% at 15
years.* Reasons for revision include mechanical failure (leak, tubing fracture, pump malfunction) and non-mechanical
failure (infection, component erosion, urethral atrophy). Mechanical failure may be responsible for 39-48% of revisions;
while malfunction can occur at any component, it is most common at the urethral cuff and PRB.”>' ** Rates of long-term
infection and erosion are 1-10% and 4—19%, respectively, both of which require device explant and a return to a state of
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Table | Outcomes after AUS placement

“very successful”

Recommend to a friend

Unknown: 2.6%

Article PMID Device Type No. Patients Notes Definition of Success Success Cure Need for Complications Follow-Up
Rate Rate Revision
Deruyver 34821960 AMS 800 263 Evaluation of long- Social continence: 0-1 Social 29% 5-year explant Retention: 5 Mean: 61 mo.
et al, 2022*' term (5-year) PPD continence: rate: 25% Scrotal hematoma: 12
functional Cure: 0 PPD at 5 years: 5-year revision | Wound infection/problem:
outcomes for 60% rate: 38% 3
patients with AUS at 10 years: Hematuria: 2
37.9% Erosion (50%) and
infection (40%) were
primary reason for explant
Hebert et al, | 34401337 AMS 800 1079 — Authors compared Device survival 5-year 5-year Primary: 18.1% | First revision surgery was Median 4.1
2021 primary outcomes of device device Ist Revision: associated with years
281-Ist primary AUS survival: survival: 30.2% a significantly increased (IQR 0.8-7.9)
revision implantation to first Primary: Primary: cumulative incidence of
revision 74% 74% device infection or
Ist Ist urethral erosion (p = 0.02)
Revision: Revision: No difference in
51% 51% mechanical failure
(p<000l) | (p< (p=043)
0.001) No difference in urethral
atrophy rate
(p=077)
Khouri et al, | 32289365 AMS 800 vs AUS: 65 Analysis #2: 0-1 PPD AUS: 80% Not Complications/ | Complications/revisions | Median 20.1 mo
2020'%* AdVance Sling: 114 Retrospective Sling: 63% | Reported revisions reported together (IQR 1.6-52.2
comparison of AUS (p = 0.02) reported AUS: 20% mo.)
vs Sling for together Sling: 22%
moderate SUI
(MSIGS 2-3)
Linder et al, 29154982 AMS 800 309 Authors evaluated Pad-based: 0 PPD, < 14.8%, 15% 28.0% Overall: 28.1% Median 24 mo.
2018% the effect of security pad only, < | PPD 43.6%, Infection or Erosion: (IQR 8-40 mo.)
different definitions Overall 69.8% 9.4%
of success improvement 2 “much 86.7% Urethral atrophy: 6.1%
better” (PGI-I) 46.7% Mechanical failure: 10.0%
Treatment considered 73.3% Pump malposition/

(Continued)
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Table | (Continued).

Article

PMID

No. Patients

infection

Device Type Notes Definition of Success Success Cure Need for Complications Follow-Up
Rate Rate Revision
Sacco et al, 32744793 AMS 800 vs AUS: 35 Propensity score- Outcome of “much Sling: 68.6% At 12 Sling: 25.7% Sling: Groin pain: 17.1% Median
2021 TiLOOP Sling: 35 matched improved” according to AUS: 94.3% | months: AUS: 11% Perineal numbness: Sling: 47.2 mo.
Retrourethral comparison of AUS the Patient Global Sling: 14.3% AUS: 51.2 mo.
Transobturator vs TILOOP RTS Impression of 45.8% De novo LUTS: 8.6%
Sling (RTS) sling for men with Improvement AUS: AUS: Explantation: 5.7%
3-5 PPD questionnaire and 0-I| 65.7% Groin pain: 2.9%
incontinence pads/day at |2 months Erosion: 2.9%
Tutulo et al, 30575997 AMS 800 892 Authors evaluated 0 PPD Overall: Overall: 30.6% Overall: 27.8% Median 20 mo.
2019% outcomes in 58% 58% Erosion: 6.7% (range 12-300
patients with and No PIS: No PIS: Infection: 4.2% mo.)
without history of 57% 57% Urethral atrophy: 3.5%
PIS PIS: 48% PIS: 48% Mechanical failure: 13.2%
Sacomani 29211407 AMS 800 121 Retrospective 0-1 PPD 87.6% 67.8% no 19.8% Erosion: 12.4% (12 with Median 56 mo.
et al, 2018% review of patients adequate pads hx of RT, 3 no hx of RT) | (range 14-139
with >1 yr follow continence mo.)
up and no re-
implant
Sayedahmed | 30980093 AMS 800 105 Prospective review Objectively continent: 96.2% 0—I Not 14.3% Erosion: 12.3% Mean 76.6 +
et al, 2020 (28.6% with of AMS patients 0-1 PPD PPD reported | explanted over 15.9 mo.
hx long-term due
urethroplasty) to erosion or

Notes: *Article presented two analyses.

Abbreviations: AUS, Artificial Urinary Sphincter; PPD, Pads per day; IQR, Interquartile Range; AMS, American Medical System; PIS, Previous Incontinence Surgery; SUI, Stress Urinary Incontinence; MSIGS, Male Stress Incontinence

Grading Scale; PGI-I, Patient Global Impression of Improvement; RTS, Retrourethral Transobturator Sling; LUTS, Lower Urinary Tract Symptoms.
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florid incontinence.?**%?*>* Some patients also experience recurrent incontinence due to urethral atrophy; various
techniques have been described to manage this entity including cuff downsizing or repositioning, capsulotomy, and
use of advanced techniques such as tandem cuffs and transcorporal cuff placement to restore continence.”>>® At our
institution, we begin by measuring the urethra after cuff removal; if this measurement is appropriate for a 4.0cm cuff or
larger, we will simply install a new cuff at the same site. If, however, the urethra measures 3.5cm or below, we
preferentially relocate the cuff to a new, more proximal location. If this is not possible, then we prefer a transcorporal
approach.

Over the past few years, multiple competing devices have been introduced, including the Zephyr ZSI 375 (Zephyr
Surgical Implants, Geneva, Switzerland), and the VICTO (Promedon, Cordoba, Argentina). The former consists of a pre-
connected device with an inflatable cuff which can be adjusted for continence after the initial post-operative period.>
Success rates as high as 91.8% have been reported, but with 22.6% of patients requiring explant during the 24-month
follow-up.®® The VICTO is another adjustable sphincter device which features a subcutaneous adjustment port; this
allows percutaneous adjustment of fluid levels as needed for better continence results. Literature has suggested that the
VICTO has a post-surgery continence rate of 80%. Neither device is currently approved for use in the US.

Fixed Male Slings

Fixed male slings are an alternative option for patients with mild-to-moderate SUI. There is significant variability in sling
design, with two main types currently on the market in the US today: the AdVance XP sling (Boston Scientific,
Minnetonka, MN, USA) and the Virtue quadratic sling (Coloplast, Humleback, Denmark).

The AdVance sling is a self-anchoring polypropylene mesh sling which is positioned around the proximal bulbar
urethra and placed via a transobturator approach. Continence is achieved not by compression but by a 3—4cm proximal
elevation of the bulbar urethra, which lengthens the functional membranous urethra.®’ The second iteration — the
AdVance XP — was introduced in 2010 and features polypropylene barbs to minimize slippage. The Virtue sling, by
contrast, was designed to provide both urethral elevation and compression and features a broader sling that suspends the
entire bulbar urethra. This is achieved via four mesh arms, two of which are transobturator and provide urethral elevation
and two of which are prepubic and provide urethral compression.

Regardless of sling design, overall success rates are similar and have been reported from 70 to 90% (Table 2). The
published definitions of success are variable, with definitions ranging from improvement with no more than 1 pad per day
leakage to complete cure.®”®® Success is inversely correlated with SUI severity, with 80-90% success rates for mild
incontinence, even outperforming the AUS.®* Conversely, for those with moderate SUI, the AUS has been shown to
outperform the sling, with sling success rates only reported at 32-83%.'%!%%5 One question has been the durability of
these results; one study found that although 82.7% of patients were dry at 12 months after Virtue sling placement, this
declined to only 58.6% at 36 months.®"°® Despite this, patient satisfaction has been shown to be maintained over time,
which may be a testament to pre-operative counseling.®*¢’

Overarchingly, the key to success with sling placement is appropriate patient selection. Slings should be reserved for
men with “mild incontinence”, defined variably as 1 PPD leakage, 24-hour pad weight of less than 400cc, or at our
institution, standing cough test of MSIGS 1.'%"® Others reserve slings for those with elevated Valsalva leak point
pressure as determined by urodynamics. Increasing SUI severity has been associated with worse outcomes, and therefore
this evaluation is paramount.’”*® Multiple studies have shown a higher failure rate in patients with history of radiation,
with some reporting failure rates as high as 50%.°>*° Some authors also recommend performing in-office cystoscopy on
any patient considering a sling.81 This evaluation includes confirmation of sphincter competence, as well as appropriate
urethral coaptation with perineal pressure.”® In our own practice, we utilize the following selection criteria: a patient with
one pad per day SUI, standing cough test of MSIGS 1, and no history of radiation. If there is any question, cystoscopy to
confirm intact sphincter mechanism and good urethral mobility with perineal pressure can also be performed.

We primarily utilize the AdVance XP at our institution and have found that by following a few tenets we can achieve
durable results. Intra-operatively, care must be taken to position the sling appropriately, which requires taking down the
central tendon to ensure appropriate urethral mobility upon sling tensioning. Extra time is taken to ensure that the trocar
passes as anteriorly as possible via the obturator foramen; we have found that too-proximal placement of the sling can
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Table 2 Outcomes of urethral sling placement

(MSIGS 2-3)

Moderate: 22%

Authors PMID Device No. Notes Definition of Success Success Cure Need for Complications Follow-Up
Type Patients Rate Rate Revision
Abdullah 31387835 Virtue 35 Evaluation of efficacy | Improvement or resolution of 83% 66% Not reported Pain: 48.6% Mean Il mo.
et al, sling and quality of life for symptoms Acute Urinary (Range: 3-26
2019% patients with Virtue Retention: 8.6% mo.)
sling Urgency: |1.4%
Hematoma: 8.6%
Ajay et al, 35505169 | AdVance | VLPP <70 Comparison of 0-1 PPD, negative stress test, | VLPP < 70cm N/A Not reported Not reported Median 5 mo.
2022%° sling cmH?20: success rates for or pad weight <8g in 24 hours | H20: 83 (51%) (IQR 1-15
164 male sling in those VLPP >70cm mo.)
VLPP >70 with VLPP < 70 H20: 85 (68%)
cmH20: c¢cmH20 versus those
126 with VLPP >70
cmH20
Chua et al, | 31401219 | AdVance 215 Retrospective Cure: 0 PPD Mild: 84.7% Mild: | required Acute Urinary Mean
20197° sling evaluation long-term | Improvement: 250% reduction Moderate: 67.8% sling explant Retention: 15.8% 564 + 41.6
outcomes for in ppd, satisfaction 72.3% Moderate: Groin pain: 5.6% mo.
transobturator male Severe: 51.6% 46%
slings stratified by Severe:
pre-op severity 19.4%
Giammo 30521175 | ATOMS 52 Single-center Social continence: 0—-1 PPD 73.10% 30.80% 9.6% Scrotal port Mean 20.1 mo.
et al, system retrospective review displacement:
2019”' of the ATOMS 9.6%
system Catheterization
difficulty: 3.8%
Epididimitis: 1.9%
Khouri 32289365 | Advance Mild SUI: Analysis #1: 0-1 PPD Mild: 78% Not Complications/ Complications/ Median 20.1
et al, & 88 Comparison of sling Moderate: Reported revisions revisions mo
2020'% Advance | Moderate performance for 63% reported reported (IQR 1.6-52.2
XP Slings SUL: 114 mild SUI (MSIGS 0- together together mo.)
1) to moderate SUI Mild: 15%
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Marquez- 34068891 | REMEEX 47 Prospective Complete dryness: 0—1 PPD 89.36% 72.34% 44.44% Infection: 2.1% Median 27.7
Sanchez System observational study Partial dryness: >50% readjustment Perineal pain: mo.
et al, on device survival reduction in PPD rate 2.1% (Range: 21.4-
202172 and complications Urinary 57.8 mo.)
with the REMEEX retention: 2.1%
system
Mumm 33517334 | AdVance 115 Prospective, Cure: 0 ppd, < 5g 24-hr pad Improvement: 24 Incision of one De novo OAB: Minimum 5
et al, XP sling (59 with multicenter weight 24 months: months: sling arm due 4.3% years
202173 5-year evaluation of Improvement: = 50% 92.8% 64% to retention UTI: 0.9%
follow-up) AdVance XP with reduction in 24-hr pad weight 60 months: 60 or urge: 7.8%
longterm follow-up 83% months: Salvage AUS:
57.6% 0.9%
Queissert 35011821 ATOMs 88 Multicenter cohort Cure: 0 PPD Success: social 76.10% 56.80% 9% required Postoperative Mean 42.5 mo.
et al, system analysis of patients continence revision complications: (Range 7-108
20217 undergoing second- 7.95% mo.)
line ATOMS
implantation after
failure of AdVance
sling
Rizvi et al, 33517819 | AdVance 91 Median and long- 0-1 ppd and 3 Months: 3 Months: Salvage AUS: Groin pain: 3% Median 69 mo.
20214 sling term follow-up of >50% pad reduction Mild: 96% Mild: 96% 15% Infection: 3% (range: 15-130
patients undergoing Moderate: Moderate: Retention: 10% mo.)
AdVance sling 86% 84% OAB: | 1%
Severe: 80% Severe:
Medium/long 73%
term: Medium/
Mild: 65% long term:
Moderate: Mild: 65%
62% Moderate:
Severe: 47% 56%
Severe:
47%
(Continued)
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Table 2 (Continued).

Authors PMID Device No. Notes Definition of Success Success Cure Need for Complications Follow-Up
Type Patients Rate Rate Revision
Valenzuela | 31109775 Male 36 Retrospective Subjective improvement in Subjective 59% Explant for Transient urinary | Mean 5.9 + 3.7
et al, Urethral review of those with SUI, success: 85% erosion: retention: 5.6% mo.
20197 Mini-Sling history of IPP and Changes in pre-op vs post-op Mean # of | (2.8%)
(MUMS) MUMS placement pads per day pads
for climacturia (9), decreased
SUI (6) or both (21) from 1.4 (pre-
surgery) to
0.4 (post-
surgery) (p =
0.02)
Ye et al, 30404760 | AdVance 113 Prospective Cure: 80.6% 22.6% No direct Clavien Illb 93 attended all
2018% Sling multicenter study on | O pads and no urinary leakage device complications: post-op visits
post-prostatectomy Improvement: removal/ 2.7% (| perineal (1.5, 3,6, 12,
patients >50% leakage reduction and revision hematoma, 24 mo.)
no more than | pad | perineal
abscess, |
urethral
perforation)
Wright 28971786 | AdVance 52 Chart review based Incontinence: Expanded EPIC N/A Not Reported Not Reported 36 pts short
et al, Sling on current Prostate Cancer Index incontinence term (19.4
20177° Procedural Composite (EPIC) Satisfaction: score months)
Terminology (CPT) willing to recommend improvement: 16 long term
search procedure to a friend 39.5,p < (61.5 months)
0.001 follow up
PPD: 3.2 to
1.4, p<0.001
Bauer et al, | 27862836 | AdVance 115 Prospective 24-h pad test, Quality of Life 31.6% 64.9% Not reported No Mean: 29 mo.
2017”7 Sling multicenter study on | Score, Visual Analogue Scale improved after 3 intraoperative (5-209)
patients after radical | for Pain, International prostate continence months complications
prostatectomy Symptoms Score, and Patient 68% after reported, no
Global impression of 24 months erosions or
Improvement PGI- explanations

Note: *Article presented two analyses.
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paradoxically worsen incontinence due to distortion of the membranous urethra. Intra-operative complications — such as
damage to the bladder or urethra with trocar passage — are uncommon, and the risk decreased by emptying the bladder
prior to trocar passage and controlled guidance of the needle over the tip of the surgeon’s finger. Bleeding from the trocar
sites tends to be self-limited and controlled with pressure alone; while we have not required these adjunctive maneuvers,
others have described the instillation of hemostatic agents via the sling sheath. We leave a catheter overnight and have the
patient remove this the following morning.®'*?

The reported post-operative complication rates for slings of any type in the literature vary widely from 1 to 45%.%°
Pelvic pain is the most common complaint, with rates as high as 45% reported; however, this tends to be self-limited and
mild.*? Rates of urinary retention vary from 3 to 23% and depend in part on sling selection. For example, retention rates
have been reported to be slightly higher for the AdVanceXP model compared to its AdVance predecessor.*” Regardless,
retention is typically transient, with most patients passing a void trial after 57 days of urethral catheterization.** Other
complications, such as urethral erosion and infection, are quite rare. The risk of infection is lower when compared to
AUS, ranging from 1 to 3%. Revision rates are reported at approximately 1%, another benefit compared to the AUS.®'-*?

Overall, male urethral slings provide an excellent tool in the urologist’s armamentarium for management of mild
stress incontinence. Given the similar success rates of the various models, we counsel surgeons to use the technique with
which they are most comfortable. The key, however, is proper patient selection and counseling; in the appropriate setting,

success and satisfaction rates are high.

Adjustable Male Slings

Multiple adjustable male slings have been proposed, including — but not limited to — the Adjustable Trans-Obturator Male
Sling (ATOMS), Argus, and Readjustment Mechanical External (REMEEX) System.®* The theoretical advantage of such
systems is the ability to adjust the level of urethral compression provided without requiring additional surgery. Currently,
the REMEEX sling is the only model available in the US; this device consists of a modified suburethral sling which is
situated at the proximal bulbar urethra via a retropubic approach. The design features adjustable sutures which are
tensioned at the rectus fascia with a varitensor device. Tension may be adjusted in the office setting.

At this time, studies regarding the REMEEX system are small and lacking in long-term follow-up. One meta-analysis
found a dry rate of 53% for the system, with improvement rates of 80%.% However, complication rate was relatively
high at 36% with pooled explant rates of 14%. Further multi-center studies with long-term follow-up are clearly needed
in this space.

Adjustable Balloon Devices

In 2015, the ProACT Adjustable Continence Therapy System received pre-market approval by the FDA for management
of men with stress incontinence after radical prostatectomy or transurethral resection of the prostate.*® The system
consists of two separate devices which are placed percutaneously under fluoroscopic guidance via the perineum to the
level of the bladder neck. Each device consists of a self-sealing volume adjustment port, a balloon, and connective
tubing.®**’ During implantation, each balloon is filled with about 1.0mL of isotonic solution (sterile water and contrast)
in order to provide compression at the bladder neck. The volume in each balloon may then be adjusted at post-operative
visits (typically starting at around 6 weeks) until the desired level of continence is obtained.

Eighteen-month follow-up on the initial United States trial demonstrated significant improvement in 24-hour pad
weight from 399g at baseline to 160g at the 18-month follow-up visit. Results were found to be similar across all levels
of SUI severity, with 61% of patients experiencing a pad weight reduction of at least 50%. Mean reported pads per day
were reduced from 4.1 pre-op to 2.2 at 18-month follow-up. Notably, the study showed a high device explant rate of
24.2% during follow-up, most commonly due to device migration. Even so, 22/30 (73%) of patients elected to undergo
re-implantation of the device. With regard to safety, one in five patients in this study experienced a procedure-related
adverse event (AE), including bladder or urethral perforation during implant in 16/124, 13%.

A more recent meta-analysis suggests potentially even better outcomes, with daily pad count reduced from 4.0 to 1.1
over a mean follow-up for 3.6 years.*® A full 60% of patients were considered “dry”, with 82% of patients showing at
least 50% improvement. Similar to the male slings, studies on the ProACT system suggest that patients with history of
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pelvic radiation may see lower efficacy when compared to their non-irradiated counterparts.®*°! Likewise, they appear to
be at higher risk of urethral erosion, which requires explant of the affected device.®>°*°? However, re-implantation is
possible after healing of the affected tissues.”> Alternatively, patients may elect for placement of an AUS instead.

Given these promising results, it seems likely that the ProACT system will continue to gain popularity in the United
States as it has done in Europe. Despite relatively high complication and explantation rates, the system offers a minimally
invasive alternative to the AUS for patients with severe incontinence that is not limited by patient dexterity or cognition.
However, studies with longer-term follow-up will be required to assess the durability of these outcomes and the devices
themselves.

Innovations on the Horizon

Ongoing device innovation will keep the field of male stress urinary incontinence an exciting one for years to come.
Hardly a week goes by in our clinic when a patient does not inquire about remote technology; animal studies are
currently being conducted by Boston Scientific on a Bluetooth-activated version of the AMS 800 device.” In addition to
the convenience of a phone-controlled sphincter, this would also expand the potential patient population to those with
limited dexterity or poor pinch strength, for whom the AMS 800 is not an option. Furthermore, decreased manual
manipulation of the pump might theoretically lead to decreased inflammation and mechanical strain on the system. In
addition, competitors such as Rigicon (Innovative Urological Solutions, Ronkonkoma, NY, USA) are currently pursuing
trials of alternative devices including the ContiClassic® and ContiReflex™ artificial urinary sphincters to challenge the
AMS 800™.%

Refinement and innovation of urethral slings continues to evolve. For example, the Andrianne Mini-Jupette sling has
gained popularity in patients with ED undergoing IPP who also suffer from climacturia or mild SUI This technique
involves securing a graft of the surgeon’s choice to the medial aspect of the corporotomies prior to corporotomy closure.
Yafi et al recently evaluated this approach specifically in men with ED and mild-to-moderate SUI; they found
improvement of SUI in 80% and resolution in 60%, with only 3/35 ultimately going on to subsequent AUS
placement.”®” Valenzuela et al explored a modification to this technique (the so-called “male urethral mini-sling” or
MUMS) using a tailored Virtue mesh with the sling arms removed. Subjective SUI improved in 85% of patients with
a 59% cure rate.”” One patient in this study experienced mesh erosion and required explant and primary urethral repair.

Other agents currently being studied include urethral bulking agents and stem cell therapy. Urethral bulking agents
have been utilized in treatment of SUI for decades; however, poor efficacy and durability in the setting of male SUI have
led to the AUA recommending against their use.'®® Research continues to be ongoing in this area, however, and perhaps
improvement in technique or injection material will lead to a resurgence of their use.’” Both muscle and adipose stem cell
research show promise, with a goal of regenerating sphincter myoblasts and providing bulk to the periurethral space,
respectively.'°'°! However, studies remain in their infancy, and stem cell utility remains to be seen.

Conclusion

The artificial sphincter and urethral sling continue to be the mainstay of surgical management in the United States for
men suffering from stress urinary incontinence. The question is not one of “which treatment is better” but rather “which
treatment is better when”. Upfront evaluation of incontinence severity and discussion of patient goals is crucial to
appropriate counseling. In those with mild SUI and no history of radiation, one of the three commercially available
urethral slings may be an excellent option. For those with more severe incontinence — or other risk factors — the AUS
remains the gold standard. Patients who have an unclear or inconsistent history should undergo further objective workup
including in-office cystoscopy and/or urodynamics where appropriate. Alternatives such as adjustable male slings and
adjustable balloon devices show promise, but more data is needed on these newer modalities.

Abbreviations
SUI, stress urinary incontinence; BPH, benign prostatic hyperplasia; QOL, quality of life; AUS, artificial urinary
sphincter; PPD, pads per day; SCT, standing cough test; MSIGS, Male Stress Incontinence Grading Scale; UUI, urge
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incontinence; PRB, pressure regulating balloon; SOR, Space of Retzius; HSM, high submuscular; REMEEX,

Readjustment Mechanical External; MUMS, male urethral mini-sling.
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